Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  tliis  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  in  forming  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http: //books  .google  .com/I 


•S-    s.    •• 


.s..»..«.     .«.Sr:|:;t.«. 


T'":?: 


i^-«.  'ii  'ii .».  .ft.  'Ci"  ,*. 


.^^.ft.  .ft.  .ft.  .ft.  .ft. 


;ij 


.S  L.f 


•  9X  -^ 


■  ,  I     I 

-  ■  -    "='a^5> 

i§f!ljliS\:SSff  J-.»  Index 


it^£4i^iti!.li't^''^0I>IE!E'HS  AND 
g^  Jg(5^!l»"i!ia|3fllIGINEERS, 


-J--S-S--S--S--S- 


■M-^ 


."^^;^$ J#|ii» 


l^Moinj, 


•  ■..It.jf'S-.J!. 

'?•.«.     :s5<C.  -_ 


•:MS|: 


.'•»"»'•»• 


*> 


Ov 


4. 


v.3{;.^J/'' 


(5.^c.'(  i  .S" 


— \(tiau4  ^    6  <:?nij  rcd/a. 


War  Department, 

Document  No.  165. 

OFKICE  of  the  CHIEfr  OP  KNGINKEBP, 


CONTENTS 


VOLUME  I. 

Fage. 

Letters  of  transmittal 5 

References  and  abbreviation 9 

List  of  Chiefs  of  Engineers,  1864-1900 10 

Index  to  river  and  harbor  works,  A-M 11 


VOLUME  II. 

Index  to  river  and  harbor  works,  M-Z 639 

Summary  of  river  and  harbor  appropriations 1342 


VOLUME  III. 

Fortification  index 1373 

Bridge  index 1505 

Laws  index 1655 

M  iscellaneous  index 1665 

Topical  index 1683 

3 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 

Washington^  June  18^  1902, 

Sir:  The  river  and  harbor  act  approved  June  13,  1902,  provides 
that  there  shall  be  ^^  printed  one  thousand  copies  of  an  Index  to  the 
Keports  of  the  Chief  of  En^neers,  United  States  Army,  from  eighteen 
hundred  and  sixty-six  to  nineteen  hundred,  inclusive. ' 

This  index  has  been  prepared  under  the  supervision  of  Lieut.  Col. 
Chas.  W.  Baymond,  Corps  of  Engineers,  and  I  have  the  honor  to 
submit  the  accompanying  letter  from  him,  dated  March  22, 1902,  with 
manuscript  of  the  index,  and  to  recommend  that  the  same  be  printed 
and  bound  at  the  Government  Printing  Office,  for  use  and  distribution 
by  this  office,  in  pursuance  of  the  above-quoted  provision  of  law.  To 
save  expense  in  case  further  editions  are  required,  I  beg  to  suggest 
that  the  publication  be  electrotyped.    . 

Very  respectfully,  your  ooedient  servant, 

G.  L.  Gillespie, 
Brig.  Gen.^  Chief  of  EnmneerSy 

u.  S.  Anny, 
Hon.  Elihu  Root, 

Secretary  of  War, 

[First  Indonement.] 

War  Department, 

Jvly  2,  1902, 
Approved. 
By  order  of  the  Secretary  of  War. 

John  C.  Scofield, 

Chief  Clerk. 


Engineer  Office,  U.  S.  Army, 

New  York,  N,  Y,,  March  22, 1902. 

General:  I  have  the  honor  to  forward  herewith  the  manuscript  of 
an  Index  to  the  Reports  of  the  Chief  of  Engineers  from  1866  to  1900, 
inclusive.  The  duty  of  preparing  this  index  was  assigned  to  my  charge 
by  the  Chief  of  Engineers  by  Dejmrtment  letter  dated  June  19,  1899. 
llaree  volumes  of  the  index^  covering  the  period  from  1866  to  1892j  had 
been  previously  published,  and  it  was  intended  to  have  an  additional 
volume  prepared  covering  the  reports  issued  since  1892.  The  prepa- 
ration of  this  volume  was  well  advanced  when  it  was  decided  to  consol- 
idate all  the  volumes  into  an  entirely  new  edition  in  order  to  save  space 
and  cost  and  to  facilitate  convenient  reference.  This  consolidation 
was  especially  desirable  in  view  of  the  fact  that  the  first  two  volumes 
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are  practically  out  of  print.  Accordingly,  in  the  preparation  of  this  new 
edition,  the  information  contained  in  the  first  tnree  volumes  has  been 
consolidated  with  material  obtained  from  the  later  repoits,  and  other 
information  has  been  added  which  will  be  referred  to  nereafter. 

The  compilation  of  an  index  to  the  reports  of  the  Chief  of  Engineers 
was  first  suggested  by  Maj.  H.  M.  Robert,  Corps  of  Engineers  (now 
Brigadier-General,  United  States  Army,  retired),  on  January  10, 1878. 
The  first  volume,  covering  the  reports  from  1866  to  1879,  inclusive,  was 
compiled  under  his  direction  by  Mr.  Louis  Y.  Schermerhorn,  assistant 
engineer,  and  by  Dr.  Samuel  O.  L.  Potter,  chief  clerk,  and  was  pub- 
lished in  1881.  The  second  volume,  covering  the  reports  from  1880 
to  1887,  inclusive,  was  compiled  under  the  same  direction  by  Mr.  Louis 
Y.  ScheiTOerhorn  and  by  Mr.  Holden  B.  Schermerhorn,  and  was  pub- 
lished in  1889.  The  third  volume,  covering  the  reports  from  1888  to 
1892,  inclusive,  was  compiled  under  mv  direction  by  the  compilers  of 
the  second  volume,  and  was  published  in  1895. 

The  first  volume  covered  a  period  of  14  years  and  indexed  19,143 
printed  pages;  the  second,  8  years,  and  21,959  pages;  and  the  third, 
5  years,  and  17,031  pages.  The  new  edition  now  submitted  covers  8 
additional  years,  and  ^,109  additional  pages.  In  all,  the  new  index 
covers  35  years  and  92,242  pages. 

The  plan  adopted  by  General  Robert  in  the  preparation  of  the  first 
volume  of  the  index  is  essentially  the  one  f ollowea  for  the  subsequent 
volumes  and  for  the  new  edition,  although  some  changes  and  additions 
have  been  made  which  experience  has  shown  to  be  desirable. 

In  the  new  edition  all  the  important  matter  contained  in  the  annual 
reports  of  the  Chief  of  Engineers  is  indexed,  while  the  previous  vol- 
umes omitted  fortifications  and  some  miscellaneous  subjects  not 
included  under  river  and  harbor  improvements.  The  "'Abstract  of 
Laws"  is  a  feature  first  introduced  in  the  third  volume. 

Great  care  has  been  taken  to  insure  accuracy.  To  some  extent  the 
compilations  check  themselves.  Thus  a  page  and  volume  reference  is 
often  repeated  several  times  in  different  parts  of  the  work.  In  com- 
piling, comparisons  and  tests  for  proving  the  accurac}'^  of  the  work 
were  frequentl}^  made.  Cross-referencing  has  been  employed  to  a 
much  greater  extent  in  the  new  edition  than  in  previous  volumes. 

Treasury  Doc.  No.  373,  1882,  and  House  Doc.  No.  482,  Fifty-fifth 
Congress,  second  session,  have  been  referred  to  for  information  not 
otherwise  convenientlv  attainable  and  to  check  the  work  of  the 
compilers. 

The  summarv  of  appropriations  for  rivers  and  harbors  is  essentially 
derived  from  Ktouse  Doc.  No.  482,  Fifty-fifth  Congress,  second  session. 
The  appropriations  have,  however,  been  brought  up  to  the  close  of 
the  fiscal  year  1900.  Each  item  in  the  former  volumes  and  in  the 
new  edition  was  carefully  compared  with  House  Doc.  No.  482,  Fifty- 
fifth  Congress,  second  session,  and  with  Treasury  Doc.  No.  373,  1882. 
The  correct  amount  to  be  charged  to  each  work  was  thus  determined. 
As  Treasury  Doc.  No.  373  shows  expenditures  for  river  and  harbor 
works,  and  for  other  Government  works,  for  a  period  extending  from 
March  4,  J  789^  to  June  30,  1882,  the  summary  of  appropriations  ha« 
been  made  to  cover  a  ffreat  number  of  years  earlier  than  1866.  The 
index  does  not  generally  refer  to  years  earlier  than  1866,  but  survevs 
and  examinations  prior  to  1866  are  also  mentioned  in  the  index,  the 
data  having  been  obtained  from  House  Doc.  No.  482,  Fifty-fifth  Con- 
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gjress,  second  session.     The  letter  of  the  Chief  of  Engineers  transmit- 
ting that  document  to  Congress  contains  the  following  remarks: 

While  the  statements  submitted  are  believed  to  be  accurate,  it  is  but  fair  to  this 
office  to  say  that  the  records  respecting  the  examinations  and  surveys  made  in  the 
earlier  part  of  the  century  are  very  meagre  and  incomplete,  but  the  table  respecting 
these  embraces,  with  two  exceptions,  every  examination  and  survey  imder  the  War 
Department  which  has  been  directed  by  Congress,  barring,  of  course,  such  as  are 
still  in  progress.  The  excepted  cases  are  the  canal  of  Carondelet  from  Lake  Pontchar- 
train  via  Bayou  St.  John  to  New  Orleans,  act  February  10,  1809,  and  obstructions 
between  the  harbor  of  Gloucester  and  the  harbor  of  Squam,  Miass.,  act  March  3, 
1823,  and  it  is  believed  that  neither  of  these  was  made  under  the  direction  of  the 
Secretary  of  War. 

For  the  topical  index  the  plan  of  indexing  now  in  general  use  han 
been  adopted;  that  is,  the  alphabetical  arrangement  of  topics  without 
regard  to  any  other  method  of  classification.  This  is  a  change  from 
the  plan  followed  in  the  earlier  volumes.  Cross-indexing  and  cross- 
referencing  have  been  freely  employed,  as  explained  in  the  introduc- 
tion to  the  subdivision. 

The  plan  for  the  index  of  fortifications  was  prepared  under  ni}' 
direction  b}^  Capt.  Spencer  Cosbjr,  Corps  of  Engineers.  This  index 
would  have  been  compiled  by  him  had  his  services  continued  to  be 
available.  The  summary  of  appropriations  for  the  index  of  fortifica- 
tions is  made  up  of  data  obtained  from  Treasury  Doc.  373,  1882,  and 
partly  from  the  annual  reports  of  the  Chief  of  Engineers. 

The  actual  work  of  compiling  all  the  different  parts  of  the  new  index 
has  been  done  under  my  immediate  direction  by  Mr.  John  McClure. 
The  task  has  been  large  and  difficult,  and  has  required  much  skill  and 
industry.  Mr.  McClure  deserves  ffreat  credit  for  the  faithfulness  and 
ability  with  which  he  has  conducted  the  work.  Mr.  Edward  L.  Strat- 
ton,  jr.,  has  rendered  satisfactory  service  in  assisting  Mr.  McClure, 
especially  in  the  preparation  of  the  indexes  of  fortifications  and  bridges. 
Very  respectiuUy,  your  obedient  servant, 

C.  W.  Raymond, 

Lieut.  Col.^  Corps  of  Engineers. 
Brig.  Gen.  G.  L.  Gillespie, 

Chief  of  Engineers^  U.  S.  A. 


BBiFEREN^CES  AND  ABBREVIATIONS. 

ThjB  figures  following  the  blaek-faced  figures  indicate  the  page  of  the 
report  for  the  year  indicated  by  the  black  figures.  In  some  instances, 
especially  prior  to  1877,  the  volume  is  indicated  by  lower-case  i's. 

Kef  erences  made  at  times  to  various  documents  will  be  easily  under- 
stood. 

The  most  common  of  the  abbreviations  are- 


b.  m 

.  =  board  measure 

e. 

==  cubic. 

C.  8. 

=  Coast  Survey. 

f. 

=  foot;  feet. 

h. 

=  high. 

1. 

—  low;  linear. 

lb. 

—  pound. 

M. 

—  1000. 

tic 

m. 

* 

ssmean. 

P- 

m. 

=  place  measure 

8. 

=  short;  square. 

8. 

m. 

—  scow  measure. 

t. 

=  tide;  ton. 

W. 

—  water. 

y- 

=  yard. 

The  abbreviations  employed  for  titles  of  officers  are  easy  to  under- 
sti>.nd. 


TaUe  tihowing  what  page  ends  each  part  of  the  annual  reports  of  the  ChUf  of  Engineers, 

U.  8.  Armyf  from  1866  to  1900. 


Year. 

Paxtl. 

• 

Part  2. 

Parts. 

Part  4. 

Part  6. 

Part  6. 

Part  7.      Part  8. 

1866 

a  1-68 

867 

1200 

660 

681 

lOSO 

1174 

1249 

897 

982 

767 

836 

840 

960 

1047 

1042 

1068 

1046 

886 

916 

800 

962 

768 

846 

1086 

976 

1008 

1140 

826 

1020 

680 

1190 

1074 

1206 

1072 

a  1-238 

a  1-40 

a  1-886 

. •.••..... 

1 

1867 

ISSi 

1869 

1 

1870 

' 

* 

1871 

1872 

]  "1 

1 

1873 

1874 

bl-6S8 
M-1245 

61-700 
1466 
1864 
1890 
1878 
1898 
1908 
1960 
1530 
1660 
1392 
1786 

1^ 
1818 
1489 
1958 
1798 
1332 
1724 
1338 
1876 
1686 
2046 
1792 

...i 1 "" 

1875 

. 

1876 

61-756 

..........j. .......•• 

1877 

1 

1 

1S78 

1883 
2399 
2566 
2877 
2866 
2413 
2406 
2638 
2170 
2626 
2190 
2208 
2884 
1943 
2886 
2649 
2008 
2625 
2060 
2648 
2414 
2724 
2806 

1 

1879 



1880 

1881 

1882 

, 

1883 

1 

1884 

2903 
3032 

1 

18W 

1886 

1887 

8162 
2941 
2880 
3718 
2666 
3646 
3644 
2696 
8070 
2672 
8503 
3135 
32M> 
2906 

1888 

1880 

1890 

1891 

8395 
Atlas. 
3919 
8074 
8616 
3401 
3835 
3468 
8653 
3946 

3948 

1 

1«<J2 

1 

lim 

4404  1. ...."..'.: 

1894 

3591    

1895 

3956  1         4801 

1896 

4196  I 

1897 

4225 
3855 
4002 

1898 

1899 

1900 

4524 

5006 

5536 

a  Bound  with  the  three  other  parts  into  one  volume.        b  Each  part  begins  with  page  No.  1. 


9 


Clileft  of  the  Corps  of  En^lneen,  U.  8.  Army,  1774-1903. 


Name. 


Rank. 


Title. 


Date  of  ap- 
pointment. 


Richard  Gridley. 
Rufus  Putnam  . . 
Lewis  du  Portail 


Stephen  Rochefontaine 


Colonel Chief  Engineer. 

.do do , 

.do ' do 

Brigadier-general I do 


Major-general 
Lieutenant-colonel . . 


Henry  Burbeek do 


Jonathan  Williams do 

....do 


Colonel . 
do. 


Joseph  G.  Swift 

Walker  K.  ArmLstead ' do 

Alexander  Macomb ' do 

Charles  Gratiot do 

Joseph  G.  Totten do 

J.J.  Abert 1 do 

Stephen  H.  Long do 

Joseph  G.  Totten Brigadier-general 

Richard  Delafleld do 

1 do 

Andrew  A.  Humphreys ' do 

Horatio  G.  Wright do 

John  Newton do 

James  C.  Duane do 

Thomas  L.  Casey do 

William  P.  Cralghill do 

John  M .  Wilson do 

Henry  M.  Robert , do 


John  W.  Barlow 
George  L.  Gillespie 


.do 
.do 


.do.... 


Commander.  Corps  of  Artillerists 
and  Eneineers. 

Commander,  First  Regiment 
Corps  Artillerists  and  En- 
gineers. 

Pnncipal  Engineer 

Chief  Engineer 

do 


.do 
.do 
.do 
.do 
.do 


Chief,  Topographical  Engineer. , 

do , 

Chief  Engineer 

do 

Chief  of  Engineeni 

do , 


June  —,1775 
Aug.  6,1776 
July  22,1777 
Nov.  17,1777 
Nov.  16.17S1 
Feb.  26,1795 

May    7,1798 


.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 


July 

Apr. 

Feb. 

July 

Nov. 

June 

May 

Dec. 

July 

Sept. 

Mar. 

Apr. 

July 

Aug. 

June 

Mar. 

Oct 

July 

May 

Feb. 

Apr. 

B<ay 

May 


8,1802 

19,18(6 

28,1«W 

81, 1812 

12,1818 

1,1«I 

28.1828 

7,1838 

7,1838 

9,1861 

3,1863 

22,1854 

13,1M66 

8,1866 

80, 1879 

6,18.*^ 

ii,ms6 

6, 1888 
10. 1895 

1,1897 
90.1901 

2,1901 

8.1901 


Officers  on  duly  in  the  office  of  the  Chief  of  Engmeers,  U.  S.  Army,  1866-1900. 


Maj.  Q.  A.  Gillmore.  1866. 

Lieut.  Col.  H.  G.  Wright,  1866-67. 

Lieut.  Col.  J.  D.  Kurtz,  1866-1870. 

Lieut.  Cx>l.  I.  C.  Woodruff,  1866-1870. 

Maj.  W.  P.  Craighill,  1866-1870. 

Capt.  W.  E.  Merrill,  186e-«7. 

Col.  J.  G.  Parke,  1868-1887. 

Lieut.  Col.  T.  L.  Casey,  1868-1878. 

Maj.  J.  B.  Wheeler,  1870-1872. 

Ueut.  Col.  J.  G.  Foster,  1866-67  and  1872-1874. 

Maj.  G.  H.  Elliot,  1874-1882. 

Maj.  W.  J.  Twining,  1877-78. 

Maj.  H.  M.  Adams.  1879-1895. 

Lieut.  Col.  J.  M.  Wilson,  1882-1886. 

Maj.  C.  W.  Raymond.  1886-1888. 

Maj.  J.  C.  Post,  1887-1889. 
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Maj.  T.  Turtle,  1887-1894. 
Capt.  C.  B.  Sears.  1888-1890. 
Maj.  J.  G.  D.  Knight,  1890-1895. 
Col.  A.  Mackenzie,  1895- 
Capt.  G.  W.  Goethals,  1894-1898. 
Capt.  W.  M.  Black,  1895-1897. 
Capt.  J.  E.  Kuhn,  1896-1900. 
Lieut.  C.  Harding,  1896. 
Lieut.  J.  S.  Sewell.  1898. 
Lieut.  E.  Jadwin,  1897-1896. 
Maj.J.L.Lusk,1896- 
Capt.  E.  Burr,  1896-99. 
Capt.  W.  L.  Fisk,  1899. 
Capt.  J.  C.  Sanford,  1900. 
Lieut.  C.  S.  Bromwell,  1900. 
Lieut.  S.  Cosby,  1900. 


INDEX. 

RIVER  AND  HARBOR  WORKS. 


NoTB. — ^This  division  of  the  index  is  made  up  of  a  list  of  places,  the  names  of  the 
places  being  arranged  in  alphabetical  order,  where  river  and  harbor  work  has  beeq 
done,  whether  it  has  been  work  of  examination,  survey,  or  of  construction. 

The  data  relating  to  each  work  are  set  forth,  in  the  order  of  time,  generally,  under 
titles,  the  most  important  of  which  are: 

Approprlatlonf  • — ^The  various  amounts  applied  to  the  work  as  far  as  known. 

Commerce. — Data  showing  the  commercial  importance  of  the  place. 

€!ontraet«. — list  of  contracts  of  importance,  with  names  of  contractors,  rates,  and, 
especially  in  later  years,  data  suggesting  the  magnitude  of  the  contract. 

Eii|i;lneei*s. — List  of  engineers  connected  with  the  work,  including  references  to  the 
reports  of  the  Chief  of  Engineers,  engineers  in  chaise,  and  assistants. 

Estimates. — (See  Projects. )    Found  under  Projects  in  later  years. 

Legal  proeeedlD||S. — The  operations  of  the  various  departments  of  justice  as  far 
as  they  relate  directly  to  the  work. 

Len^slation. — Acts  of  Congress  and  of  other  authoritative  Ixxlies,  except  the  acta 
relating  to  surveys,  etc. ,  under  Surveys. 

Maps.     (See  Surveys.) 

Obstrnetlons. — Artificial  obstnictions,  such  as  bridges  and  the  like,  affecting  the 
work. 

Operations. — Brief  statements  of  the  annual  work. 

Physical  characteristics. — Data  relating  to  the  tides,  rainfall,  physical  fonna- 
tion,  etc.,  of  the  place. 

Plans. — (See  Projects. )    Brief  outlines  of  important  plans  proposed  but  not  adopted. 
Found  under  Projects  in  later  years. 

Private  work.— Work  not  done  by  the  United  States. 

Projects. — {See  Plans;  Estimates.)    Outlines  of  the  adopted  plans  for  improve- 
ment, and  references  to  important  data  relating  thereto. 
Estimates. 
In  later  years,  especially,  important  plans  not  adopted. 

SurrcTS. — References  to  examinations,  surveys,  or  to  investigations  ordered  by 
Congress,  or  to  important  works  of  this  character  during  the  progress  of  a 
work  of  improvement. 
Maps:  At  the  end  of  Surveys  reference  is  made  to  maps,  etc.,  relating  to  the 
work. 
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ABSECON  INLET,  N.  3.     (See  Atlantic  City  Harbor;  BrigarUine  Beach,  N.  J.) 
ACADEMY  CREEK,  OA.     (See  Brurmdck  Harbor,) 

ACamJiiL  BAY  AND  CREEK,  YA. 


ApproprlalloBft. 

1872,  ^,000,  72, 69,  688;  77,  358;  79, 
601. 

Contracts. 

1  §  7 3.  J .  H .  Teemeyer,  dredging,  78 , 
73,  767, 768. 

Engineers. 

Chief  of  Engineers.  Reports,  71, 
76;  72,  68,  71;   78,  73;  74,  33;  75,  91; 

76,  66;  77,  64. 

Engineebs  in  Chabgb: 

Maj.  W.  P.  Craighill,  1871-74.  Re- 
ports, 71,  620;  72,  688,  707;  78,  767; 
y4  ii  29 

8.  T.  Abert,  U.  S.  C.  E.,  1875-79,  75, 
ii,  110.     Reports,  75,  ii,  120;  76,  346; 

77,  358;  78,  509;  79,  601. 

Assistants: 

Capt.  Chas.  B.  Phillips,  in  immediate 
chaiie,  72,  707.    Report,  72,  710. 

J.  E.  Weyes  and  G.  Thompson,  72, 707, 
710. 

Estimates.    ( See  Prcject8. ) 

By  Capt.  Phillips,  for  channel  by 
dredging,  $14,081.76,  72,  707.  711. 

By  Maj.  Craighill,  increased  to  $19,000, 
72,  68,  71,  670,  688. 

By  S.  T.  Abert,  1879,  for  completing 
existing  project,  $14,000,  79,  601. 


Operations. 

1 6  73-75.  Completion  of  channel,  by 
dredging,  40  f.  wide,  2}  to  3  f.  deep,  from 
2}  f.  of  water  in  the  bay  to  a  point  about 
200  y.  within  the  mouth,  ana  from  that 
point  to  the  village,  4  f.  deep  and  25  f. 
wide,  78,  73,  767774,  83;  ii,  29;  75,  91. 

Physical  ctaaracteiistles. 

Described,  72,  711. 

Private  virork. 

A  considerable  amount  expended  on 
channel  by  private  parties,  72, 711.  Wil- 
lows planted  on  the  banks  for  their  pres- 
ervation, 74,  ii,  29. 

Projects.    ( See  Estimates. ) 

By  Capt.  Phillips,  for  dredging  chan- 
nel, 40  f.  by  5  f.,  from  the  mouth  of  the 
bay  to  the  village  of  Accotink,  and  pro- 
tecting banks  by  matting,  72,  688,  707, 
711. 

By  Maj.  Craighill,  for  expending  ap- 
propriation of  1872  of  $5,000,  to  dredse 
channel  2}  f .  deep,  as  wide  as  funds  woald 
permit,  72,  688. 

Surveys. 

Under  direction  of  Maj.  Craighill,  1871, 
by  Capt  Phillips,  71,  76,  620;  72,  688. 

By  J.  E.  Weyss  and  G.  Thompson,  1872. 
Reports,  72,  688, 707, 710. 


ADAMS  LANDING,  GRAND  ISLE,  TT. 


Commerce. 

About  200  tons  of  freight  annually,  and 
from  3,000  to  5,000  passengers,  98,  3216. 

Engineers. 

Chief  of   Engineers.      Report,    98, 
419. 

Engineer  in  Charge.      Maj.  M.  B. 
Adams,  1892.    Report,  98,  3215. 


Pliyslcal  characteristics. 

Description  of.  98,  3216. 

Situated  on  tne  west  shore  of  Grand 
Isle,  about  4  miles  north  of  Gordon  Land- 
ing, 98,  3216. 

Surveys. 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  that  year  oy  Maj.  Adams 
(report  unfavorable),  98,  3215. 


AGATE  BAY  HARBOR,  MINN. 


Appropriations. 

1886,  $22, 500,  87,  1952. 

1888,  15,000,  88,  1813. 

1890,  25. 000,  90,  2284. 

1892,  30, 000,  92,  2125. 

1894,  30,000,95,2531. 

1896,  50,000,96,2337. 

1899,  71,  708,  99,  2609. 

Total,  244,208 


Commerce. 

Necessity  for  improvement,  86,  1955- 
1958. 

Description  of;  increasing  every  year, 
large  shipments  of  ore,  98,  2654;  98, 
2221. 

Value  of  cargo  tonnage  for  fourteen 
years  ending  1899,  estimated  at  $40,000,- 
000,  1900,  3552. 
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AOATE  BAY  HARBOR,  MUVIV.— Continued. 


Contract!. 

1§87.  Steele  Bros,  it  Co.,  600  1.  f. 
of  breakwater  construction,  87,  1953. 

1 8§8.  Thomas  Dwyer,  timber  break- 
waterconstruction,  $12,449, 80,  1999. 

1§91.  Campbell  &  McDonald,  con- 
struction of  200  1.  f.  of  breakwater, 
$2:^,400.  91,  2487. 

1899.  Powell  &  Mitchell,  crib  break- 
water  construction.  $42,052.50,  OS,  2656. 

1804.  McCuray  &  McCurdy,  riprap 
work,  $50.20  per  1.  !.,  95,  2532. 

1806*  8.  Meneice,  riprapping  pier, 
$12.50  and  $35  per  1.  f.  Porter  Bros., 
riprapping  embankment,  $63.17  per  1.  f., 
96,  ^38. 

189T.  S.  Meneice,  breakw^ater  re- 
pairs (timber,  stone,  etc.),  $1,138.75,  07, 
2591. 

1898.  King  &  Steele,  breakwater 
extension  (tim&r,  stone,  etc.),  $15,300, 
98   2222. 

1899.  Engle  &  Osman,  313  1.  f.  rip- 
rap embankment,  $26,520.49.  00, 2609. 

1900.  Powell  &  Mitchell,  break- 
water extension  (cribs,  stone  filling, 
etc.),  $36,135.50,  1000,  3552. 

Bngineers. 

Chisf  of  Enginebbs.  Beports,  85, 
296;  87, 255;  88,  231;  80, 268;  00,  241; 
91,  311;  02,  296;  03,  336;  04, 308;  05, 
344;  06,301;  07,386;  08,378;  00,449; 
1900,  513. 

Engineers  in  Chabge: 

Maj.  J.  B.  Quinn,  1888-1892.  Beports, 
88,  1812;  80,  1998;  00,  2283;  01,  2486. 

Capt.  W.  L.  Fisk,  1892.  Beport,  02, 
2123. 

Maj.  C.  J.  Allen,  1885.  Beport,  85, 
1954,  1955. 

Capt  J.  B.  Quinn,  1886-87.  Beport, 
87,  1951. 

Maj.  C.  B.  Sears,  1893—.  Beports,  08, 
2654;  04,  2011;  05,  2530;  06,  2336;  07, 
2588;  08, 2220;  00,  2608;  1000,  3551. 

AssierrANTs: 
B.  Hunt.    Beport,  85,  1957. 
J.  P.  Parkinson.    Beport,  85,  1954. 

Operations. 

1886-87.  Preparations  for  break- 
water extension,  87,  1952. 

188  7-88.  400 1.  f .  of  east  breakwater 
built,  88,  1812. 

1888-89.  Breakwater  extension 
contmued,  80,  1998. 

1889-90.  150  1.  f.  of  east  break- 
water built,  00,  2284. 

1890-91.  Extension  of  east  break- 
water continued,  01,  2486. 

1891-99.  Breakwater  extension 
continued,  02,  2124. 


1899-94.  West  pier  extended  200 
y.,  08,  2655;  04,  2012. 

1894-97.  300  1.  f.  riprapping  done, 
and  in  progress,  05,  2531;  06,  2337; 
07,  2589,  and  east  breakwater  repaired, 

07,  2589. 

1897-98.  About  400 1.  f.  riprapping 
done  in  connection  with  preceding  year, 
and  extension  of  west  pier  in  progress, 

08,  2220, 2221. 

1898-99.  Extension  of  west  pier 
completed;  embankment  extension  of 
east  pier  in  progress,  00,  2608. 

1899-1900.  Pier  extensions  in 
progress,  1000,  3551. 

PhjTBleal  ciiaracterlftlcs. 

Description  of,  88,  1812;  00,  2283; 
08,  2654;  08,  2220. 

Description  of  bays,  85,  1954;  87, 
1951.  Direction  of  winds  from,  1873- 
1883,  85,  1959. 

A  semicircular  harbor  of  2,000  f. 
radius,  27  miles  east  of  Duluth,  a  large 
part  of  good  navigable  depth,  08,  2654; 
04,  2011;  05,  2530. 

Plant. 

By  Maj.  Allen,  1885,  for  constructing  a 
breakwater  in  A^te  Bay  1,200  f.  in 
length,  and  in  Bunington  Bay  1,100  f.  in 
len^h,  with  the  deepening  of  the  areas 
behind  the  breakwaters  by  dredging;  esti- 
mated cost,  $430,000,  85,  1956. 

Projects. 

By  Capt.  Quinn,  1887,  for  constructing 
two  breakwaters  in  Agate  Bay,  1,000  and 
900  f.,  respectively,  extending  from  the 
easterly  and  westerly  points  oi  the  bay; 
the  opening  between  the  ends  of  the 
breakwaters  to  be  1,340  f.  and  the 
area  inclosed,  109  acres;  estimated  cost, 
$213,000,  87, 1951.  Increased  in  1888  to 
$243,500.    88,  1812;  80,  1998;  00,  311. 

By  Maj.  Sears,  1892,  for  expending  ap- 
propriation of  that  year,  $30,000,  in  build- 
ing a  crib  breakwater  from  near  the  west 
side  of  the  entrance  out  into  the  bay  in 
the  line  of  prolongation  of  the  east  pier, 
08,2655. 

Maj.  Sears  proposed,  1899,  to  apply  ap- 

Eropriation  of  1899  to  extension  of  west 
reakwater,  and  whatever  remained  to 
repair  of  old  part  of  the  east  pier,  00, 2608. 
Increase  in  length  of  easterly  breakwater 
by  50  f.  approved,  1899,  1000,  3551. 

Surveys. 

Ordered  by  act  of  July  5,  1884,  made 
under  the  direction  of  Maj.  Allen,  1885, 
85,  1955. 

Maps.    87,  1952. 
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Appropriations. 

1871, 

$25,000,  75,  198. 

1872, 

25,000,  75,  198. 

1875, 

25,000,  75,  198. 

1876, 

8,000,  76,  96. 

1874, 

a  5,000,75,43,201; 

76,  ii,  362. 

1878, 

8,000,  78,  114. 

1879, 

7,000,  79,  153. 

1880, 

7,000,  80,  1911. 

1881, 

8,000,  81,  2079. 

1882, 

12,000,  82,  2139. 

1884, 

15,000,  84,  1848. 

1886, 

15,000,  86,  1662. 

1888, 

5,000,  88,  1847. 

1890, 

6,000,  90,  2339. 

1892, 

7,000,  92,  2185. 

1894, 

5,000,95,2619. 

1896, 

5,000,  96,  2484. 

1899, 

13,000,  99,  2752. 

Total 

I,  201,000 

AHMAPEE  HARBOR  AND  RIVER,  WI§.     (See  Two  Riven  Harbor,  Wu. ) 

Board  of  Ekoineers.  Convened  Oct. 
13, 1875,  to  consider  the  question  of  im- 
proving the  harbor,  directed  an  exam- 
ination to  ascertain  cost  of  proposed  rock 
excavation,  76,  ii,  346, 354.  Reconvened 
Dec.  15,  1875,  and  reported  in  &vor  of 
inner  harbor  project  of  Maj.  Robert,  76, 
ii,  354. 

(Majs.  Houston,  Robert,  Farquhar, 
Gillespie,  and  Mansfield. ) 

Engineers  in  Charge: 

Maj.  D.  C.  Houston,  1870-75.  Reports, 
71,  125;  72, 117;  73, 199;  74, 143;  76, 
ii,  351. 

Maj.  H.  M.  Robert,  1875-83.  Reports, 
75,  198;  76,  ii,  346;  77,  857;  78,  1154; 
(Lieut.  Col.  ),80, 1910;  81,2077;  82,2139. 

Capt.  F.  A.  Hinman,  1883.  Report,  83, 
1678. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  Re- 
ports, 84,  1847;  85,  1990;  86,  1662. 

Capt  W.  L.  Marshall,  1886,  86,  290. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1662;  87,  2037;  (Maj.),  88, 
1846;  89,  2053;  90,  2338;  91,  2538. 

Maj.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2184;  93,  2721;  94,  2064. 

Capt.  C.  F.  Palfrey,  1895.  Report,  95, 
2617. 

Capt.  G.  A.  Zinn,  1896-98.  Report8,96, 
2483;  97,  2672, 2755;  98,  2310. 

Capt.  J.  G.  Warren,  1899-1900.  Re- 
ports, 99,  2751;  1900,  3674. 

Assistants: 

Wm.  T.  Casgrain.    Report,  71,  126. 

Capt.  J.  W.  Cuyler.    Report,  72,  117. 

William  H.  Hearding.  Reports,  73, 
199;  74,  143;  75,  198. 

E.  P.  North,  79, 1509.  Report,  76,  ii, 
346, 360. 

L.  Y.  Schermerhom,  78,  1154.  Re- 
ports, 79,  1506;  80,  1911. 

C.  Grossman.    Report,  80,  1910. 

E.  A.  Cannon.    Report,  1900,  3677. 

Estimates. 

By  Maj.  Houston,  for  inner  harbor, 
$1,0/3,330,  71,  125,  127.  For  outer  har- 
bor, $367,568, 71,  126,  128;  $370,000,74, 
143.  For  local  requirements,  $100,000, 
73,  200;  74,  143. 

By  Maj.  Robert,  1875,  for  completion 
of  modified  project,  $95,000;  76,  li,  346, 
359.  Detailed  estimates  for  rock  work, 
79,  1509. 

Legal  proceedings. 

Injunction  threatened  by  claimant  of 
site  of  rock  blasting,  77,  857.  Bite  deeded 
to  village,  77,  857;  but  not  recorded,  78, 
1154. 


Commerce. 

Importance  of  the  harbor  to  commerce 
as  a  harbor  of  refuee,  71, 126.  Local  re- 
quirements need  but  limited  expendi- 
tures, 73,  200;  74,  143. 

Commercial  requirements  discussed  by 
Board  of  Engineers,  76,  ii,  355. 

Limited  area  of  harbor  inadequate  for 
demands  of  commerce,  81,  2079. 

The  harbor  so  situated  with  reference 
to  interior  transportation  lines  that  it 
will  always  be  used  solely  for  local  traflSc, 

96,  2484. 
The  importance  of  the  harbor  less  in 

1896  than  when  its  improvement  began, 

97,  2757. 

Contracts. 

1 8  7 1  •  Roberts  &.  Johnson,  pile  piers, 
71,  111;  76,  ii,  36L 

lS7d.  Joseph  Rankin,  pile  pier  (an- 
nulled), 73,  199;  76,  ii,  362. 

t§7ft.  Green  Bay  Dredge  and  Pile- 
DriverCo.,  crib  piers,  76, 199;  76,ii,346. 

1977.  Truman  A  Schroeder,  crib  su- 
perstructure, 77,  857,  859;  78, 1154. 

t§9d.  J.  M.  Boivman,  guide  piling, 
225.6  f.;  actual  cost,  |2,935.20,  93,  2722; 
94,2065. 

Engineerf. 

Chief  of  Engineers.  Reports,  70, 32, 
39;  71,  32,  37;  72,  31;  73,  32;  74,  38; 
75,  42;  76,  95;  77,  100;  78,  114;  79, 
153;  80,  204;  81,  275;  82,  271;  83,  280; 
84,  280;  85,  303;  86,  297;  87,  262;  88, 
239;  89,  278;  90,  251;  91,  321;  92, 307; 
93,  350;  94,  321;  95,  359;  96,  314;  97, 
398,  408;  98,  390;  99,  462;  1900,  527. 


a  Allotted  from  appropriation  for  Two  Rivers  Harbor,  Wis. 
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AHMAPEE  HARBOR  AND  RIYER,  WIS.— Continaed. 


I^e^slatlon. 

By  State  of  Wisconsin,  authorizing  tax 
for  nuprovement,  71,  127. 

Operations,  a 

1871-79.  North  pile  pier  com- 
menced by  contract  June  30, 71 ,  111 ;  72, 
117;  76,  li,  361.    Difficulties,  72,  117. 

1  §  79^-73.  South  pier  commenced  by 
hired  labor,  78, 199.  Extended,  74, 143. 
Dredge  and  scows  built,  78, 200;  74, 143, 
75,  198, 

1873-74.   Pile  driver  built,  74, 143. 

1874-75.  Dreddiig  from  50-f.  chan- 
nel and  bayou.  Fillii^  of  south  pier, 
75,  198. 

1875-76.  Seven  cribs  sunk,  south 
pier  refilled,  rock  drilled,  blasted,  and 
dredged,  for  experimental  purposes,  76, 
ii,  3fi.  Work  under  Maj.  Robert's  pro- 
ject for  inner  harbor  commenced  by  E.  P. 
North,  1876.  Details  of  blasting,  76,  ii, 
347.  Besults,  will  require  to  be  redrilled 
and  bbisted,  79,  1509. 

1876-77.  Dredging  of  blasted  rock, 
77  857. 

1877-78.  Dredging  of  rock,  100 
cords  placed  in  piers;  1,100  f.  plank  walk 
laid,  y8,  114.  Superstructure  built  over 
7  cribs  sunk  in  1875,  78,  1154.  Drill- 
ing and  blasting  recommenced,  78,  114, 
1154. 

1878-79.  Drillingand  blasting,  79, 
153,  1505.  Details  and  cost,  79,  1508. 
GDudition  of  harbor,  79,  1511. 

1879-80.  4,795  c.  y.  rock  removed 
by  U.  S.  dredge;  620  f.  pile  pier  revetted; 
cost  of  rock  removal  by  dredge,  cost  of 
pile  pier  revetment,  80,  1911,  1914. 

1880-8 1.  10,980  c.  y.  rock  removed 
by  drilling  and  blastine  and  use  of  U.  S. 
dredge;  6,400  c.  y.  rocK  removed  to  ad- 
jacent harbors  for  pier  filling;  details  of 
rock  removal,  81,  276,  2077. 

1881-83.  Two  cribs  built  with  tim- 
ber from  U.  S.  reservation  at  Sturgeon 
Bay,  82, 2139. 

1889-83.  23,587  c.  y.  sand  and  mud 
and  4,820  c.  y.  rock  removed  by  hired 
labor  and  use  of  U.  S.  dredge;  12  cribs 
built  and  9  sunk  in  extension  of  piers; 
timber  used  for  crib  building  from  u.  S. 
reservation,  and  rock  for  crib  filling  from 
excavation  of  interior  harbor;  cost  of  crib 
construction  and  rock  removal,  88,  280, 
1680^  1689.  Removal  of  1,198,644  f.  B. 
M.  timber  from  U.  S.  reservation  at  Stur- 
geon Bay,  88,  1679. 

1884-85.  100  1.  f.  pier  extension; 
6,413  c.  y.  rock  and  4,478  c.  y.  sand 
removed  by  hired  labor  and  use  of  U.  S. 
dredge;  450  1.  f.  of  superstructure  built. 
Cost  of  rock  removal  and  pier  construc- 
tion; saving  in  cost  of  work  by  use  of 
timber  from  U.  S.  reservation,  and  rock 


for  crib  filling  from  harbor  excavation, 
85,  303,  1990,  1991. 

1885-86.  Removal  of  20  c.  y.  rock 
from  inner  harbor  by  U.  S.  dredge,  86, 
1662. 

1886-88.  No  operations  from  pro- 
viso in  act  of  Au^.  5,  1886,  that  wharuge 
over  the  U.  S.  piers  must  be  made  free, 
87,  2038;  88,  1846. 

1888-89.  Operations  resumed,  it 
being  recommended  that  the  proviso  as 
to  free  wharfage  be  omitted  from  future 
appropriations.  3,496  c.  y.  rock  and 
19,965  c  y.  sand  removed  from  the  chan- 
nel; crib  in  south  pier  reset;  250  1.  f. 
south  pier  superstructure  built;  150  1.  f. 
north  pier  extension  completed;  work 
done  by  hired  labor,  89,  2054. 

1889-90.  North  pier  extended  50  f.. 
and  4,147  c.  y.  rock  and  5,330  c.  y.  sand 
removed  bv  blasting  and  dredging;  work 
done  bv  hired  labor,  90,  2338. 

189i>-91.  200  1.  f.  of  north  pier 
superstructure  built  by  hired  labor;  mmor 
repairs  to  south  pier,  91,  2539. 

1891-99.  352  1.  f.  of  north  pile  pier 
provided  with  sheet  piling;  652  c.  y.  rock 
and  28,205  c.  y.  sand  and  gravel  dredged 
from  the  channel;  all  operations  by  hired 
labor,  92,  2185. 

1899-93.  South  pier  repaired  and 
2,140  c.  y.  dredged,  93,  2721. 

1893-94.  About  112  1.  f.  of  guide 
piling  constructed.  Minor  repairs  made 
to  north  pier,  94,  2064. 

1 894-95.  362 1.  f .  south  pier  rebuilt, 
95,  2617, 2618. 

1895-96.  9,750  c.  y.  dredged,  96, 
2484. 

1896-97.  Dredging  plant  repaired, 
97   2672. 

1897-98.  12,543  c.  y.  dredged  and 
piers  repaired,  98,  2310. 

1898-99.  18,548  c.y.  dredged;  rock 
excavating  plant  built,  99,  2752. 

1899-1900.  9,765  c.  y.  rock  exca- 
vated (photographs),  1900,  3675. 

PhTtf  cal  characteiittf  cs. 

Of  sand  spit  at  pier  foot,  74,  143. 

Description  of,  97,  2756. 

The  harbor  situated  at  the  mouth  of 
Wolf  or  Ahnapee  River,  on  the  Lake 
Michigan  or  eastern  side  of  the  peninsula 

Srojecting  between  Green  Bay  and  Lake 
[ichigan,  and  is  about  120  miles  north- 
ward of  Milwaukee,  97,  2757. 

Plan§. 

W.  T.  Ca^rain,  for  inner  harbor,  esti- 
mated cost,  11,073,330;  considered  too 
costly,  71,  127. 

Maj.  Houston,  for  outer  harbor,  71, 
125. 

The  two  plans  compared,  71,  126. 


a  History  of  operatloDS,  74. 143;  76,  il,  354;  66,  1662.    History  of  work  to  1875.  by  Maj.  Houston,  76. 
ii,361. 
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ANALYTICAL   AND  TOPICAL  INDEX  TO 


AHMAPEE  HABBOR  AKD  RIVER,  Hm.— Oontinaed. 


Private  irork. 

By  citizens,  oonfltmction  of  bridge  piers, 
also  a  straight  cat  through  bar  at  river 
mouth,  etc.,  71,  126,  127. 

Temporary  pier  built  by  citizens  inside 
Government  piers,  to  be  removed,  when 
so  required,  at  their  expense,  74,  143; 

75,  198. 

K^lect  of  local  authorities  to  preserve 
improvements  made,  82,  272,  2139,  2140. 

Improper  use  of  United  States  piers  by 
local  interests,  86,  1990;  87,  2038. 

Projects. 

The  original  project  of  1870,  bv  Maj. 
Houston,  proposed  the  formation  by  pier 
extension  ana  dredging,  of  an  outer  har- 
bor covering  the  mouth  of  Ahnapee  River; 
estimated  cost,  1370,000, 71, 125;  72, 118; 

76,  ii,  351. 

In  1873  the  project  was  modified  to 
provide  for  the  formation  of  a  small  har- 
bor at  the  mouth  of  the  river,  which 
might  be  subsequently  utilized  should  the 
larger  outer  harbor  ever  be  required;  es- 
timated cost,  $100,000,  78,  200;  74, 143; 
76,  ii,  351. 

In  1875  Maj.  Robert  proposed  the  ex- 
tension of  the  piers,  proviaed  for  under 
the  project  of  1873,  to  the  18-f.  curve  in 
Lake  Michigan,  and  the  formation  of  an 
inner  harbor  100  f.  wide  and  12  f.  deep, 
extending  from  the  highway  bridge  to 
the  moutn  of  the  river,  at  an  estimated 
cost,  in  addition  to  $75,000  already  ap- 
propriated, of  $95,000,  76,  ii,  346-359; 


increased  by  Board  of  Engineers,  76,  ii, 
346.  Details  discussed  witn  estimates  in 
light  of  experience,  79, 1509. 

In  1884  the  i)roiect  was  modified  by 
increasinff  the  widui  of  entrance  to  the 
piere  to  ^  f.,  85,  1990. 

In  1891  the  estimate  of  1875  was  m- 
creased  by  $10,000.  and  $9,000  was  esti- 
mated as  required  lor  completion  of  the 
existing  project,  91,  2539.  Estimate  for 
completion  increased  in  1892  to  $12,000, 
92,  2185. 

By  Oapt  Zinn,  1896,  for  excavating  and 
dredging  13-f.  channel  50  f .  wide  up  the 
river  for  800  f.  beyond  the  head  or  the 
existing  channel;  estimated  cost,  $11,594, 
97,  2760;  99,  2751. 

Secretary  of  VTar. 

Approves  report  of  Board  of  Engineers, 
76,  ii,  354. 

Surreys. 

Directed,  act  of  Juljr  11,  1870,  71,  32. 
Made  by  W.  T.  Caggrain  under  direction 
of  Maj.  Houston,  72,  125. 

By  order  of  Board  of  Engineers,  76,  ii, 
346. 

Survey  ordered  by  act  of  June  3,  1896, 
made  in  the  same  year  bv  Capt.  Zinn  (see 
PrqjecU),  97,  2755. 

Maps  of  work.  76,  ii,  350;  79, 1510; 
88,  1846. 

Photographs.     'See  Operations,  1899- 

1900.) 


All  AB  AM  A  RIYEB     ALA.     (See  HiwoMee  and  Tennessee  Rivers. ) 


Appropriations. 

1878,  125,000,78, 
30,000,  79, 
25,000,  80, 
20,000,  81, 
20,000,  88, 
10,000,  86, 
15,000,  86, 
20,000,  88, 
20,000,  90, 
70,000,  92, 
50,000,  96, 
40,000,  96, 
50,000,  99, 


1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


81.  . 

104. 

1083. 

1200. 

1009. 

1307. 

1172. 

1188. 

1657. 

1421. 

1669. 

1406. 

1681. 


Total,  395,000 


Commerce. 

Restrictions  to  commerce,  76, 507;  79, 
827. 

Advantages  arisini^  from  improvement, 
76, 498, 507;  79, 829;  80, 1085;  81, 1203; 
88, 1010;  86, 1306;  86,  1171. 

Present  and  prospective  demands  of 
commerce,  91,  1765. 

Commerce,  1895,  valued  at  $4,813,000 
per  year,  96,  1(^' 


if\ 


Contracts. 

1900.  M.  A.  Swoenev  Shipyard  and 
Foundry  Co.,  dipper  dredge,"  $13,440, 
1900,  2136. 

Engineers. 

Chief  of   Enoinsers.    Reports,  76, 

74;  78,  81;  79,  104;  80,  137;  81,  186; 

82,  182;   83,    194;  84,  203;   86,  203; 

86,   201;   87,    170;  88,   158;   89,  183; 

90,  166;   91,   204,  211;    92,  200;  98, 

222;   94,   205;   96,  231;   96,  205;  97, 
260;  98,  256;  99,  299;  1900,  340. 

Enoinbebs  in  Charge. 

Capt.  A.  N.  Damrell,  1876-85.  Reports, 
76,  498;  78,  594;  79,  827;  (Maj.)  80 
1083;  81,  1200;  82,  1278;  88,  1008; 
84   1200. 

Capt.  R.  L.  Hoxie,  1885-89.  Reports, 
86,  1306;  86, 1171;  87,  1288;  88, 1187. 

Capt.  P.  M.  Price,  1889-93.  Reports, 
89,  1400;  90,  1654;  91,  1738;  92, 
1418;  98,  1718. 

Maj.  F.  A.  Mahan,  1894-98.  Reports, 
94, 1277;  96, 1663;  96,  1396;  97,  1633; 
98, 1405. 

Capt.  C.  A.  F.  Flagler,  1899.  Reports, 
99, 1676;  1900,  2132. 
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AI^ABAMA  RIVER,  ALiA.— Continued. 


AfiSKTANTS. 

Gavin  B.  Yuille.     Report,  76,  499. 
C.  B.  Percy.     Reports,  89,  1401;  00, 
1655;  91,  1739,  1764,  1766;  92,  1419. 

Operations. 

1§  79-79.  Snag-boat  purchased,  by 
which  320  logs  were  removed;  dam  built 
at  "Cut-off,"  79,  104,  827,  829. 

1  §  79-80.  Completion  of  dam  across 
"Cut-off;"  3  chutes  closed  at  Haynes 
Island;  partial  closure  of  chutes  at  Er- 
wins  Bar,  Hobbs  Bar,  and  Yellow  Jack 
Bar,  and  the  removal  of  490  snags  from 
the  river,  80,  1084. 

1  §  80-S 1  •  Completion  of  ^  improve- 
ment at  following  bars:  Gardners  Island, 
Coxs  Bar,  Hadnots  Bar,  Three  Chutes, 
and  bar  below  Cut-off,  81,  186,  1201. 

l§§l-83.  Repair  of  dam  at  Cut-off 
and  Hobbs  Island;  completion  of  dam  at 
Gardners  Island,  82,  1279. 

1893-94.  Operations  limited  to  re- 
moval of  overhsoiging  trees  and  snags, 
84,  1201. 

1994-95.  Removal  of  snags  and 
logs,  85,  1306. 

1 995-96.  Removal  of  snags  and  logs 
and  closing  low-water  chute  by  brush 
dam  near  Gardners  Island,  86,  1171. 

1996-97.  Removal  of  obstructions 
between  mouths  of  the  Alabama  and 
Tallapoosa  rivers,  87,  1288. 

1997-99.  1,333  logs  and  snags  re- 
moved from  the  channel  and  533  over- 
hanging trees  cut  from  the  banks,  88, 
1188. 

1999-99.  2,200  logs  and  snags  and 
one  wreck  removed  from  the  channel; 
4,730  trees  and  stumps  removed  from  the 
banks,  99,  1401. 

1990-90.  1,706  logs  and  snags  re- 
moved from  the  channel;  4,111  trees  and 
stumps  removed  from  the  banks;  repairs 
to  snagging  plant,  90,  1656. 

1996-91.  Snagging  operations  con- 
tinued, 91,  1739. 

1991-93.  962  snags,  25  bowlders, 
1,550  c.  y.  gravel  removed  from  the  chan- 
nel; 2,710  trees  cleared  from  banks,  and 
181  1.  f.  of  rock  and  brush  jetty  built,  92, 
1420. 

199d-93.  About  3,000  obstructions 
removed,  4,281 1,  f.  dams  built,  and  75 1.  f. 
rebuilt;  335  s.  y.  shore  protection  con- 
structed, and  230  bowlders  removed  from 
the  banks  and  stream,  93,  1721. 

1993-94.  80  1.  f.  old  dams  torn  out, 
6,666  1.  f.  dam  construction  in  progress, 
943  8.  y.  shore  protection  constructed, 
1,444  l.'f.  bar  protection  constructed,  and 
1,881  obstructions  removed,  94,  1282. 

1994-95.  4,530 1.  f.  dikes  under  re- 
pair and  construction,  4,085  s.  v.  shore  pro- 
tection under  construction  ana  repair,  and 
about  800  obstructions  removed,  96, 1667. 

9207—02 2 


1995-96.  About  1,000  obstructions 
and  part  of  a  wreck  removed;  dike  con- 
struction and  repair  in  progress,  96, 
1400, 1401. 

1996-97.  2,498  obstructions  and 
wreck  of  flatboat  removed,  2,205  1.  f. 
dike  built,  and  repairs  made  to  Govern- 
ment craft,  97,  1636, 1637. 

1997-99.  About  3,000  obstructions 
removed,  98,  1408. 

1 999-99.  A  bout  670  snags  and  other 
obstructions  removed,  99,  1678. 

1999-1966.  Over  3,000  snags  and 
other  obstructions  removed,  1900,  2133. 

Physical  charaeterlstlcfl. 

General,  76,  600,  501.  List  of  Ijars, 
shoals,  and  reefs  in  Alabama  River,  76, 
503.    Tide  statistics,  79,  829. 

General  widths  and  depths,  82,  1279. 

Character  of  the  banks  and  river  bed, 
79,  827;  89,  1400;  90,  1654;  91,  1761, 
1762. 

Condition  of  the  channel  at  the  various 
bars,  islands,  and  shoals,  from  the  mouth 
to  the  junction  of  the  Coosa  and  Tailsr 
poosanvers,  91,  1768. 

Detailed  description  of,  96, 1402-1405; 
97,  1633;  98,  1408. 

Plan§. 

Gravin  B.  Yuille,  for  removal  of  snags, 
logs,  etc.,  and  construction  of  dams  and 
jetties,  to  make  a  channel  150  f.  wide  and 
6  f.  deep  at  m.  1.  w.,  $459,773.25,  76,  498, 
502,  507. 

Capt.  Damrell,  for  annual  operations  of 
snag  boat,  $10,000  per  year,  79,  829. 

Projects. 

By  Capt.  Damrell,  1876,  for  the  im- 
provement of  the  river  from  its  mouth, 
50  miles  above  Mobile,  to  Wetumpka, 
Ala.,  a  distance  of  323  miles;  by  the  re- 
moval of  logs  and  snags,  and  by  the  con- 
struction of  wing  dams  and  jetties,  so 
as  to  give  a  channel  200  f.  wide  and  4  f. 
deep  at  m.  I.  w.,  at  an  estimated  cost  of 
$229,741,  76,  498,  507;  85,  203. 

In  1891,  the  project  of  1876  having  l^een 
practically  completed  at  a  cost  of  $172,000, 
Capt.  Price  proposed  increasing  the  chan- 
nel depth  to  6  f.,  at  an  estimated  cost  of 
$386,251,  91,  1740,  1765. 

SuFTeys. 

By  Gavin  B.  Yuille,  1875,  76,  74.  Re- 
port, 76,  499. 

Examination  for  a  6-f.  channel  from  the 
mouth  to  Wetumpka,  ordered  by  act  of 
Sept.  19, 1890,  made,  1890,  under  direction 
of  Capt.  Price,  91,  1761. 

Minor  surveys,  94, 1282;  95, 1667;  96, 
1402;  97,  1638. 

Maps.     84,  1202;  94,  1280;  95,  1668. 


18 


ANALYTICAL   AKD  TOPICAL  INDEX  TO 


AE.ABAMA   RITER   TO    HIWAmEfi    WUWWMj  TEBIIV.,   €AIVA£.. 

(See  HiuxjMee  Bwer,  Tenn.) 


Engliieers. 

Ch I EF  OF  ExGiNKKBS.    Report,  89 , 1 74. 

Enoinbbr  in  Charge.  Capt.  W.  M. 
Black.    Report,  89, 1357. 

AfiBiflTANT.  D.  B.  Dunn.  Report,  89, 
1358. 

Phjraical  characteristics. 

Description  of,  89,  1357. 

Plans. 

By  Capt  Black,  1889,  for  improvement 
of  the   river  by  carrying  the  channel 


depth  at  the  month,  15  f.  at  low  water, 
over  the  shoals  as  far  as  Pern,  by  dredg- 
ing, assisted  by  light  wing  dams;  esti- 
mated cost,  $10,000,  89,  1358. 

Surrejr. 

Exammation  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Capt  Black,  89,  1357. 


A1.AHEDA  CREEK,  €A£.. 

1  SurTejr. 

Chief  OF  Enoinebbs.    Report,  84,334.  j      Ordered  by  act  of  Aug.  2,  1882,  made 
Engineer  in  Charge.      Lt.  Col.  G.  H.     under  direction  of  Col.  Mendell,  1882, 


Mendell.    Report,  84,  2207. 

Assistant.    Lt  C.  F.  Palfrey.    Report, 
84,  2207. 


(report  unfavorable)  84,  2207. 


A£.A<|UA  BATOV,  FLA.,  iMur  at  month  of. 


north  shore  of  Choctawhatchee  Bay, 
about  60  miles  east  of  Pensacola,  93, 
1739. 

Survey. 

Examination  of  the  bar  at  the  month 
of  the  bayou  at  its  entrance  into  Choctaw- 
hatchee Bay  ordered  by  act  of  July  13, 
1892,  made  under  direction  of  Capt  Price, 
1892,  (report  unfavorable)  98,  1739. 


Commerce. 

In  1893  it  was  considered  unimportant, 
98,  1739. 

Eniftneers. 

Chief  of  Engineers.    Report  98, 228. 

Engineers  in  Charge.  Capt  P.  M. 
Price,  1893.    Report,  98,  1738. 

Assistant.  J.  £.  Turtle.  Report,  98, 
1739. 

Pliytleal  etaaracterlttics. 

Description,  98,  1739. 

The  bayou  is  an  indentation  of  the 

ALBAirr,  ABOTE  AND  BEE.OW.     (See  Hudson  River,  N.  Y.) 

ALBEMARLE  AMD  CHESAPEAKE  CANAL.     (See  Norfolk  Harbor 

Waterways. ) 

ALBEHABLE  SOUND.     (See  Sorfolk  Harbor  Waterways;  Norfolk,   Va.;  Nor- 
folk Harbor  to  the  AtlarUic.) 

ALBEMARLE  SOUND  AND  ATLANTIC  OCEAN,  commnnleatlon 

between.^    (See  Croatan Sound,  N.  C.) 


AppropriatloiM. 

1843,  $15,000,  act.  Mar.  1. 
1852,    50,000,  act,  Aug.  30. 

Total,  65,000 


Surveyfl. 

Report,    Feb.     12,     1829    (estimate, 
$327,734.10). 

aQ.  Doc.  No.  482,  55th  Cong..  2d  sess. 


Authorized  Mar.  1,  1843,  the  expenses 
to  be  paid  from  an  appropriation  of 
$15,000  for  surveys  relating  to  the  mili- 
tary defenses  of  the  frontier,  inland,  and 
Atlantic,  estimate,  $2,083,037.77.0 
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ALEX AUnDBIAy  LA*,  Fallf  at.    (See  Red  River. ) 

AliEXAlVDRIA,  ¥A.    (See  Hunting  Greek,  and  Potomac  River, ) 
ALEXANDRIA  BAT,  N.  Y.,  Harbor  at. 


Commerce. 

The  place  a  popular  sommer  resort, 
and  the  commerce  consists  of  a  large  pas- 
senger traffic  and  transportation  of  sup- 
plies for  the  hotels,  etc.,  during  the  sum- 
mer, 97,  3312. 

Ensineen. 

Chief  op  Engineebs.    Report,  97, 482. 
Engineer  in  Charge.     Maj.   W.   8. 
Stanton,  1897.    Report,  97,  3312. 


Phytleal  eharaeterlttl<». 

Description  of,  97,  3312. 

Alexandria  Bay  is  a  village  on  the  banks 
of  the  St.  Lawrence,  about  28  miles  be- 
low Lake  Ontario,  containing  about  1,200 
inhabitants,  97,  3312. 

Sarrey. 

Examination  ordered  by  act  of  June  3, 
1896,  made,  1897,  by  Maj.  Stanton  (re- 
port unfavorable),  97,  3312. 


A£iEXA]tfBRIA  CANAMj^  D.  €•  AIVD  yA.a    Oanal  to  Washington, 

Appropriations. 

1837,  $300,000,  act  Mar.  S.a 

A1.EXA1VBRIA  HARBOR,  HO.     (See  Mississippi  River  from  Des   Moines 

Rapids  to  the  mouth  of  the  Illinois  River,) 

AL.GONAC,  MICB.     (See  St.  Clair  River,  Mich,) 

AIXEOHEMT  RIVER,  PA.  AMD  N.  Y.^     (See  Kiskiminitas  River;  PUls- 

burg.  Pa,) 

Part.  AppropiiationB. 

A.— Allegheny  River  (including  also  data  continued  separately  under  Parts  B  and  C) 9352, 500 

B.— Allegheny  River 40.000 

C— Allegheny  River,  construction  of  locks  and  dams 740,000 

Total 1,132,500 

Part  A.— Allegheny  River,  Pa. 


Approprlatloni. 

1879,  $10,000,  79,  144 

1880,  20,000; 


by  pipes,  76,  ii,  148,  151;  79,  1374. 
Cost  of,  76,  ii,  151. 

Improvement  of  river,  above  Pitts- 
burg, not  justified,  76,  ii,  147, 148. 

Injury  to  commerce  by  bridges,  79, 
1372,  1375. 

Necessity  for  improvement  of  river 
at  Pittsburg,  76,  ii,  149;  80,  1767;  84, 
1702;  86,  1545. 

Contraets. 

1§89.  J.  J.  Shipman,  dike  construc- 
tion, $13,784,  89,  1886. 

Engineers. 

Chief  of  Engineers.  Reports,  76, 
90;  78,  109;  79,  144,  147;  80,  193,  195; 
81,  261;  82,  256;  83,  264;  84,  262;  85, 
283;  86,  273;  87,  239;  88,  216;  89,  251, 
252;  90,  227;  91,  292;  92,  280. 

Enqinbess  in  Charge. 

Maj.  W.  E.  Merrill,  1876-91.  76,  90. 
Reports,  76,  ii,  147;  79,  1371;  (Lt. 
Col.),  80, 1764, 1767;  81, 1945;  82, 1931; 

a  H.  Doc.  482, 55th  Cong.,  2d  seas. 

*To  French  Creek  (Franklin):  Survey.— Report,  May  20, 1882.    To  Clean:  Survey.— Report,  Mar.  17, 
1838;  estimate,  S877.460r  (H.  Doc.  No.  482, 55th  Gong.,  2d  sees.) 
oFor  dam  at  Herrs  Island,  8e,  1546;  87. 1812;  89. 1996. 


1881, 
1882, 
1884, 

1886, 
1888, 
1890, 
1892, 


25,000 
15,000 
35,000 
30,000 
37,500 
25,000 
35,000 
20,000 
35,000 
25,000 
40,000 


80,  1767. 

81,  1947. 

82,  1934. 

85,  1818. 

86,  1545. 
c  86,  1546. 
88,  1680. 
c  88,  1683. 
90,  2195. 

c  90,  2198. 
92,  1995. 
c  92,  1996. 


Total,  352,500 


Commerce. 

Of  river  above  Pittsburg,  confined  to 
lumber  and  oil;  requirements  for,  76,  ii, 
147,  151,  152;  79,  1374. 

Oil.  amount  of,  brought  to  Pittsburg, 
76,  ii,  152;  79, 1374.    Transportation  of, 
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88, 1550;  84, 1702;  86,  1818;  86,  1544; 
87, 1810, 1811;  88, 1680, 1882;  89, 1886, 
1887;  90,  2194,  2198;  91,  2363,  2366. 

Maj.  A.  Stickney,  1892-93.  Reports, 
92,  1992,  1996. 

Assist  A  NTiB* 

Lt.  F.  A.  Mahan.     Report,  76,  ii,  149. 

I.  V.  Hoag,  76,  ii,  147;  81,  1945. 
Reports,  82,  1931;  83,  1551. 

T.  P.  Roberta.  Reports,  79, 1372;  80, 
1765, 1768. 

J.  B.  Dougherty,  80,  1767. 

J.  W.  Arras.  Reports,  88,  1681;  89, 
1886,  1888;  90,  2194;  91,  2364,  2367; 
92,  1992. 

Legal  PrtMreedlngs.     (See  Projects, 
2d  par.) 
Work  at  Complanter  Islands  stopped 
by  injunction,  90,  2195;  removal  of  in- 
junction secured  by  modification  of  plan. 

Commencement  of  operations  on  Herrs 
Island  Dam  delayed  by  suit  brought  by 
riparian  owners,  92,  1996. 

Legltlatlon. 

Required  by  State  of  Pennsylvania 
giving  U.  S.  jurisdiction  over  land  re- 
quired for  lock  and  dam  at  Pittsburg, 
86,  274,  1545;  87,  1812. 

OlMtractlont.     (See  Commerce.) 
List  of  obstructions,  79,  1377. 

Operatlonf. 

l§79-§0*  Construction  of  dams  at 
Six- Mile  Island,  Nicholsons  Rapids,  and 
Garrisons  Ripple.  Dredging  at  mouth 
of  river  and  purchase  of  snag  boat,  80, 
1765. 

1§§0-91«  Repairs  to  dams  at  Six- 
Mile  Island  and  Nicholsons  Rapids. 
Removal  of  snags  and  rocks,  81,  1945. 

1SS1-S3.  Repairs  to  dams  at  Six- 
Mile  Island  and  Nicholsons  Rapids. 
Removal  of  rocks  and  snags,  82,  1931. 

1  SS^S3.  Removal  of  301  snags  and 
28,513  c.  y.  rock,  88,  1551. 

1  SS4-§5.  Repairs  to  dam  at  Nichol- 
sons Rapids.  Removal  of  70,649  c.  y.  of 
rock,  3,555  c.  y.  gravel,  and  848  snags,  85, 
1819. 

1886-87.  Removal  of  rock  from 
river  channel  and  preparation  for  con- 
struction of  inclined  plane  at  Corydon 
dam,  87,  1810. 

188  T-8  8 .  Dam  at  Corydon  partiall v 
rebuilt,  repairs  to  Six  Mile  and  Nichol- 
sons dams,  and  540  tons  rock  removed 
from  river  bed,  88,  1680. 

1889-90.  Repairs  to  dams  at  Six 
Mile  and  Nicholsons  islands;  1,739 1.  f.  of 
timber  and  stone  dike  completed  under 
contract  at  Red  Bank,  90,  2194. 

1890-91,    Dam  at  Complanter  Is- 


lands completed;  50 1.  f.  of  dam  at  Pithole 
built;  236  c.  y.  rock  used  in  repair  of  dike 
at  Red  Bank,  91,  2363.  Site  prepared 
for  lock-keeper's  house  at  Herrs  Island, 
91,  2366. 

1891-99*  Dams  at  Hickory  and 
Pithole  completed;  repairs  to  dike  at 
Red  Bank  and  dam  at  Nicholsons  Jpland; 
500  c.  y.  rock  removed  from  bar  at  foot 
ol  Pithole  Ripple;  621  c.  y.  rock  and  11 
snags  removed  between  Kittanning  and 
Pittsburg,  92,  1993,  1994. 

Phyileal  eharaeterlgtles. 

Fall  of  river  from  Freesport  to  mouth, 
76,ii,147.  Tributaries,  76,  ii,  150.  River 
consists  of  alternate  pools  and  shoals,  76, 
ii,  150.  Conformation  of  bottom,  76,  ii, 
147.  152.  General  description,  79,  1373; 
80, 1767,  1769.    Floods,  slope,  80,  1769. 

Plan««     (See  iVoj^cte.) 

By  Maj.  Merrill,  from  mouth  to  Free- 
port,  30  miles,  slack -water  navigation, 
consisting  of  5  dams  and  locks,  with  an 
average  lift  of  11  f. ;  locks  200  f.  by  50  f. ; 
estimated  cost,  $765,  132,  76,  ii,  149. 

By  Lt.  Col.  Merrill,  1876,  for  the  im- 
provement of  the  river  at  Pittsburg  by 
the  construction  of  a  lock  and  dam  at 
Garrisons  Ripple,  at  an  estimated  cost 
of  $153,000,  76,  ii,  149;  80,  1767;  82, 
1933.  Probability  that  fiu"ther  consider- 
ation will  increase  estimate,  86,,  1545. 
Estimated  cost,  $400,000,  87,  1812. 

Private  (Corporate)  l¥ork.    (See 
Projects^  2d  par. ) 
Pipe  lines  laid  by  natural-gas  compar 
nies  across  the  bed  of  the  river,  85, 1920. 

Projects.    ( See  Plans, ) 

By  Maj.  Merrill,  for  improvement  of 
river,  from  mouth  to  upper  limits  of  city 
of  Pittsburg,  8.3  miles,  to  a  minimum 
depth  of  6  f.,  by  lock,  w^ith  movable  dam; 
navigable  pass  of  dam,  200  f.  wide;  lock, 
200  f .  by  50  f .  by  6  f . ;  approximate  esti- 
mate, $269,564,  76,  ii,  148,  149. 

Maj.  Merrill,  1876,  proposed  the  im- 
provement of  Garrisons  Kipple  at  the  head 
of  Herrs  Island,  about  2  miles  above  the 
confluence  of  the  Allegheny  and  Monon- 
gahela  rivers,  with  a  lock  and  fixed  dam 
at  the  head  of  the  Allegheny  arm  of  the 
pool  formed  bv  the  iSivis  Island  dam; 
estimated  cost,  $153,000,  76,  ii,  148;  80, 
1766;  86,  1545.  In  1891  the  authorities^ 
of  Allegheny  City  gave  the  necessary  land 
on  the  right  bank  on  condition  that  the 
dam  be  made  a  movable  one.  The  plans 
for  the  work  were  accordingly  changed, 
increasing  the  estimated  cost  to  $600,000, 
91,  2366. 

By  Maj.  Merrill,  1879,  for  the  temporary 
improvement  of  the  river  by  rock  removal 
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(estimate,  $51,425),  oonfltniction  of  wine 
aams,  cloein^  low  water  chutes  behina 
is^lands,  erection  of  a  log  chute  in  the  dam 
at  Cory  don  Island,  and  repairs  to  dams  at 
Nicholaons  and  Six-Mile  islands,  79, 144, 
1371,  1376f  86,  273;  88,  1681. 

Surreyi. 

In  vicinity  of  Pittsburg,  1875,  76,  90, 
ii,  147,  149,  and  examination  from  Pitts- 


burg to  Freeport,  76,  ii,  147, 149.  From 
Pittsburg  to  French  Creek,  78,  109;  79, 
1371. 

By  T.  P.  Roberta,  1879,  from  French 
Creek,  Pa.,  to  Glean,  N.  Y.,  80,  1767. 

Survey  for  location  of  Herrs  Island 
lock  and  dam,  made,  1889,  under  direc- 
tion of  Lt  Col.  Merrill,  89,  1888. 


PArt  B.— Allegheny  River,  Pa. 


Appropriatlonfi. 

1894,  $12,500,  95,  2407. 
1896,  12,500,  96,  2198. 
1899,     15,000,  99,  2410. 


Total,   40,000 

JBni^neert. 

Chikp  of  Engineers.  Reports,  98, 
315,319;  94,  292;  95,  326,328;  96,  281, 
284;  97,  362;  98,  375,377,378;  99,422, 
423;  1900,  485. 

Engineers  in  Charge: 

Lt.  Col.  A.  Stickney,  1892-93.  Re- 
ports, 98,  2498, 2535, 2538, 2540. 

Capt.  R.  L.  Hoxie,  1894-96.  Reports, 
94, 1913;  (Mai.), 95,2406;  96,2196,2212. 

Maj.  C.  F.  Powell,  1897 — .     Reports, 

97,  2424;  98,  2202, 2211;  99,  2410, 2411; 
1900,  3263. 

Assist  A  NTS  i 

Lt.  H.  F.  Hodges.  Reports,  98,  2537, 
2540, 2542. 

J.  W.  Arras.  Reports,  93,  2498;  94, 
1914;  95,2406;  96,2197;  97,2425;  98, 
2202. 

G.  M.  Lehman.    Report,  99,  2420. 

liegal  proceedings. 

Encroachments,  98,  2499. 

OlMtmctloiif. 

Break  in  Corydon  mill  dam  an  obstruc- 
tion, 94,  1915;  repaired,  95,  2407. 

Liist  of  bridges  over  the  river  between 
Olean,  N.  Y.,  and  Pittsburg,  Pa.,  author- 
ized and  constructed,  94, 1917;  95,2409; 
96,  2199;  97,  2427, 2428;  98,  2205, 2206. 
List  of  bridges  over  the  river  above 
Tarentum,  99,  2448. 

Operatlong.  a 

1999-93.  Minor  repairs  to  existing 
works;  3,240  c.  y.  rocks  and  bowlders 
forming  a  bar  removed  at  Pithole  Ripple, 

98,  2498, 2499. 

1  §93-94.  Existing  works  repaired; 
dam  below  Tionesta  Creek  built  and  re- 
paired ;  dam  at  Cowshannock  built,  and 
dike  in  coarse  of  construction;  3,311  c.  y. 


rock  and  other  obstructions  removed, 
94,  1913. 

1  §94-95.  Dike  at  Cowshannock 
completed;  6,645  tons  rock  and  other 
obstnictions  removed,  95,  2406. 

1  §95-96.  Dike  built  at  Cowshan- 
nock; existing  works  repaired,  96,  2190. 

1  §96-97.  Some  dams  and  dikes  re- 
paired; 1,373  c.  y.  bowlders  and  some 
snags  removed,  97,  2425. 

l§97-9§.  Red  Bank  dike  extended; 
banks  at  Hickory  Island  protected;  mis- 
cellaneous repairs  made  to  works;  over 
3,000  c.  y.  bowlders  and  other  obstruc- 
tions removed,  98,  2202,  2203. 

1§99-1900.  Red  Bank  dike  repaired 
and  paving  laid;  Nicholson  dam  repaired; 
minor  repairs  made  to  other  works;  some 
snags  and  nearly  5,000  c.  y.  rock,  etc., 
removed,  1900,  3265. 

Physical  ciiaraeterlttlcf. 

Description  of,  Tarentum  to  Herr  Is- 
land, 98,  2537;  96,  2213. 

Description  of,  at  or  near  Tarentum, 
98,  2539,  2540;  96,  2213. 

Description  of,  Olean  to  Warren. 
Channel  exceedingly'  shallow  with  a 
steep  slope,  93,  2542. 

Distances,  various  points,  between 
Pittsburg  and  Oil  City,  98,  2204. 

Description  of,  Tarentum  to*  Pennsyl- 
vania State  line,  99,  2413.  Hydrogra- 
phy, towns,  and  ripples,  99, 2421.  Geol- 
ogy, 99,  2439.  Probable  route  for  canal 
connecting  the  river  and  Lake  Erie,  99, 
2443.    Distances  on  the  stream,  99,  2445. 

Projects. 

After  examination,  1892,  Lt.  Col.  Stick- 
ney estimatecl  it  would  cost  $2,000  for 
survey  between  Tarentum  and  Herr  Is- 
land, and  $500  for  survey  at  or  near 
Tarentum,  98,  2536,  2539. 

Maj.  Hoxie,  1895,  estimated  it  would 
cost  $500,000  to  secure  slack  water  navi- 
gation from  Herr  Island  to  Tarentum,  Pa., 
with  2  locks  and  dams  (see  Allegheny 
River,  Part  C),  96,  2214. 

Maj.  Powell,  1897,  estimated  it  would 
cost  $897.50  to  remove  Corydon  dam  to 


a  List  of  structures  erected  1879-97,  97,  2426. 
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a  depth  of  4  f.  below  low-water  level,  98, 
2211;  $2,400  to  remove  dams  sarvevedin 
Conewanffo  Creek,  1897,  exclusive  of  dam- 
ages for  aestroylng  or  diminishing  water 
power,  08,  2211,  and  $90,000  for  removal 
of  Waterboro  Rapids,  98,  2212. 

Maj.  Powell,  1899,  estimated  it  would 
cost  $2,499,384.11  for  8  locks  and  dams 
from  Natrona  to  Monterey  (the  part  of 
improvement  probably  to  be  recom- 
mended), 99,  2416.  Estimated  cost  of 
locks  and  dams  for  whole  river,  $13,704,- 
391.25,  99,  2419. 

By  Maj.  Powell,  1900,  for  applying  ap- 
propriation of  1899  to  reconstructing  Nich- 
olsons Island  dam,  completing  Rea  Bank 
dike  and  repairing  it,  making  minor  re- 
jmra  at  other  places,  removing  obstruc- 
tions, and  continuing  survey,  1900, 3263. 

Surreyg. 

Examinations  for  lock  and  dam  be- 
tween Tarentum  and  Herr  Island  dam, 
and  one  at  or  near  Tarentum,  ordered  by 
act  of  July  13,  1892,  made  under  direc- 
tion of  Lt.  Col.  Stickney,  1892    (report 


favorable),  98,  2535,  2538.  Surveys  or- 
dered b^  act  of  August  17,  1894,  made 
under  direction  of  Maj.  Hoxie  (see  Pro- 
jects), 96,  2212. 

Examination  from  Glean,  X.  Y.,  to 
Warren,  Pa.,  ordered  by  act  of  July  13, 
1892,  nutde  under  direction  of  Lt.  Col. 
Stickney  (report  unfavorable),  98,  25^. 

Survey  for  removal  of  dam  near  Cory- 
don,  Pa.,  of  all  the  dams  on  Conewango 
Creek,  and  the  rapids  at  or  near  Water- 
boro in  the  creek  (the  latter  a  tributary 
of  the  Allegheny),  ordered  by  act  of 
June  3, 1896,  made  by  Maj.  Powell,  1897, 
(report  unfavorable),  98,  2211. 

Survey  for  determining  what  reaches 
could  be  made  navigable  and  the  num- 
ber, location,  and  cost  of  the  necessary 
locks  and  dams,  ordered  by  act  of  June  3, 
1896,  made  under  direction  of  Maj. 
Powell,  1898  (report  partly  favorable, 
see  Projects) f  99,  2411.  Bench  marks, 
99,  2446. 

Maps.    98,  2206. 
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Appropriations. 

1894,     $40,000,  95,  2416. 

1896,  50,000,  96,  2207. 

1897,  350,000,  97,  2433. 

1898,  300,000,  98,  2210. 


Total,  740,000 

Contracts. 

1  §94.  Lawrence  Cement  Co. ,  cement, 
$14,400.  Drake  &  Stratton  Co.,  Ltd., 
dredging,  14  cents  per  c.  y.,  p.  m., 
$8,820,  96,  2417. 

1895.  Patton  &  Gil)8on,  stone, 
$1,823.28,  96,  2417. 

1896.  Atlas  Cement  Co.,  Portland 
cement,  $6,300,  96,  2207. 

1§97.  Sloan,  Mcllvain  &  OttBroa., 
constructing  lock  No.  2,  $220,492.68;  No. 
3,  $175,932.02,  97,  2433,  2436. 

1898.  W.  W.  H^eman  &  Co.,  con- 
structing a  cofferdam  and  part  of  a  Cha- 
noine  movable  dam  at  Uerr  Island, 
$57,367.10,  99,  2408. 

1900.  E.  J.  Kingston  and  O.  R.  Pihl, 
cofferdam,  foundation,  piers,  and  abut- 
ments for  part  of  movable  dam  and  guide 
cribs,  and  erecting  Chanoine  wickets  at 
Herr  Island  lock  and  dam,  $101,594.82. 
T.  Marshall,  two  bear-trap  gates  at  Herr 
Island,  $40,149.53,  1900,  3261,  3262. 

Engineers. 

Chief  of  Engikeebs.  Reports,  93, 
316;  94,  292;  96, 326;  96,  282;  97,  363; 
98,  376;  99,  421;  1900,  483. 


BoABD  OF  Enqinbers.  Convcued  at 
Pittsburg,  Pa.,  May  3,  1894,  under  S.  O., 
No.  20,  dated  Apr.  24,  1894,  to  report 
upon  proposed  plans  for  lock  and  dam 
below  Herr  Island.  Report,  94,  1924. 
(Col.  W.  P.  Craighill,  Maj.  D.  W.  Lock- 
wood,  Maj.  T.  Turtle.) 

Enoineers  in  Charge: 

Lt.  Col.  A.  Stickney,  1892-93.  Re- 
port, 93,  2501. 

Capt.  R.  L.  Hoxie,  1894-96.  Reports, 
94,  1918;  (Maj.),  96,  2410;  96,  2200. 

Maj .  C.  F.  Powell,  1897-.  Reports,  97, 
2428;  98,  2206;  99,  2404;  1900,  3257. 

Assistant.  J.  W.  Arras.  Reports, 
98,  2501;  94,  1919;  96,  2414;  96,  2205; 
97,  2429;  98,  2207. 

Legal  proceedings.  (See  Projects. ) 
Purchases  of  land  for  locks  and  dams 
Nos.  2  and  3,  97,  2432;  98,  2209;  the  la^ 
reference  including  condemnation  pro- 
ceedings for  land' at  No.  3. 

The  title  to  the  lock  ground  adjacent 
to  the  Six-mile  Island  lock  not  obtained 
at  1900,  no  satisfactory  reply  having  been 
received  from  the  Pittsburg  city  authori- 
ties to  the  offers  from  the  united  States, 
1900,  3260. 

Operations. 

1§9^94.  Preparations  made  for 
construction  of  Herr  Island  work,  98, 
2501;  94,  1919. 

1 894-95.  Construction  of  lock  foun- 
dations in  progress,  96,  2413. 


BEPOBTS   OF   CHIEF  OF   EIIGINEEB8,  U.  S.  ABMY. 


28 


AULKGHEKTV  RIYm,  PA.  ABTD  N.  Y.-43ontinued. 
Part  C. — Allegheny  River,  Pa.    Building  locks  and  danis>-Cont'd. 


1  §95-96.  Work  of  preceding  year 
continued,  96,  2200.  (Unit  pnoes  of 
materials,  labor,  etc.)f  96,  2204. 

1 896-9  7.  Lock  and  head  walls  com- 
pleted, and  foundation  of  the  miter  walls 
partly  laid,  97,  2429.  (Summarv  of  work 
performed  and  materials  expended),  97, 
2432. 

1997-98.  Lock  and  fixed  part  of 
dam  at  Herr  Island  works  under  con- 
struction; lock  No.  3,  Springdale,  b^un, 
08,  2206,  2210.  (Summary  of  work  per- 
formed and  materials  expended),  98, 
2209. 

1 898-99.  Accessory  lock  structures, 
apart  of  the  movable  dam  at  Herr  Island, 
and  the  Springdale  Lock,  including  its 
dam,  were  under  construction  during  the 
year,  99,  2405. 

1899-liN>0.  The  lock  at  Herr  Island 
and  some  accessories  completed,  the 
Chanoine  wickets  and  irons  for  the  navi- 
gable pass  obtained,  and  the  building  of 
the  foundation  of  the  pass  commen^d, 
1900,  3258. 

Physical  ciiaracterlitlcfl. 

River  bottom  at  Herr  Island  dam 
treacherous,  94,  1919. 

Floods  and  ice  damaging  works,  94, 
1919;  96,  2413. 

Projecto. 

Herr  Island.  By  Lt.  Col.  Stickney, 
1892-93,  for  changing  the  position  of 
works  to  provide  a  passageway  55  feet 
wide  at  the  bank,  settling  all  legal  oppo- 
sition of  riparian  owners  to  lock  location, 
98,  2501. 


By  Capt.  Hoxie,  1894,  modified  by 
Board,  1894,  for  lock  55  by  330  f.  and  for 
dam,  pass,  and  weir  of  Chanoine  tvpe; 
estimated  cost  of  lock,  $225,147;  of  oam, 
$373,963.24,  94, 1924.  Modified  by  Maj. 
Powell,  1898,  by  providing  for  navigable 
pass  500  f.  wide  instead  of  one  250  f . ;  for 
substitution  of  two  bear-trap  dams  94  f. 
Ions  each  for  two  Chanoine  wicket  weirs; 
and  for  a  fixed  masonry  dam  with  three 
4i-f.  valve  culverts  for  a  Boul4  dam  20  f. 
wide  in  the  55-f.  passageway  above  men- 
tioned, 98,  2206, 2207. 

After  failure  of  cofferdam,  1894,  Maj. 
Hoxie  proposed  dredging  out  foundation 
of  lock  to  30  f .  below  pool  level,  deposit 
of  stratum  of  concrete  at  this  depth  under 
water  in  concrete  form  of  piles;  redeposit 
of  dredged  material,  after  starting  founda- 
tions on  the  concrete  stratum,  lor  a  cer- 
tain distance,  and  completion  by  means 
of  a  cofferdam  (drawings  of  details),  96, 
2412.  Estimated  cost,  $82,644 ;  completed 
for  $22,203.16  less,  96,  2202, 2205. 

Nos.  2  and  3.  Act  of  1896  authorized 
beginning  work  at  Six-mile  Island  and  at 
Springdale  under  continuous  contract. 
General  project  prepared  and  approved, 
1896-97,  for  timoer  dams  and  concrete 
locks,  the  lift  of  the  locks  to  be  11  and  12  f. 
respectively;  the  useful  dimensions  of  the 
lock  chambers  to  be  56  by  289.5  f.,  97, 
2432. 

Surrey. 

Maps.  (See  Projects,  3d  par.,  draw- 
ings. 


AI.E.IOATOR  HEAD    HARBOR,  HATAOORDA  BAY,   TEX. 


Commerce. 

Unimportant,  1900,  2464. 

Enfrtneem. 

Chief  of  Engineers,  iteport,  1900, 
397. 

Engineer  in  Charge.  Capt.  C.  S. 
Rich6,  1899-1900.     Report,  1900,  2462. 

Assistant.  E.  M.  Hartrick.  Report, 
1900,  2465. 

Physl€»il  eharaeterfsties. 

Description  of;  Alligator  Head  is  on  the 
mainland  at  the  foot  or  western  end  of 
Matagorda  Bay,  1900,  2463. 


Survey. 

Examination  with  a  view  to  preparing 
plans  and  estimates  for  removal  of  bars 
and  to  furnishing  an  inlet  for  ocean- 
going vessels,  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  under  direction  of  Capt. 
Rich^  (report  unfavorable),  1900,  2463. 


AL.L.IOATOR  RIYER,  N.  €. 


Commeree. 


The  greater  part  of  the  commerce  is 
carried  in  a  steamer  with  a  net  tonnage 
of  105  tons,  making  two  round  trips  dur- 
ing the  week,  except  for  a  short  time  in 


the  summer,  during  which  time  it  makes 
but  one  trip,  95,  1387. 

Engineers. 

Chief  of  Engineers.     Reports,   84, 
177;  87,  123;  05,  192. 
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AIJL.IOATOR  RI¥£R,  N.  €.--Contmaed. 


Enoinbebs  in  Chahob: 

Capt.  J.  Mercur,  1884-87.  Reports, 
84,  1059;  87,  992. 

Capt.  F.  A.  Hinman,  1887.  Report, 
87   991 

Maj.  W.  S.  Stanton,  1892-95.  Report, 
05,  1384. 

Assistant.  Lt.  £.  W.  Van  C.  Lucas, 
Report,  05,  1385. 

Physical  characterltUet. 

Description  of;  the  stream  rises  in 
Hyde  County  and  flows  in  a  generally 
northeasterly  direction  to  Albermarle 
Sound,  entering  it  about  opposite  the 
mouth  of  the  Pasquotank  River,  05, 1386. 


Project. 

In  1895  Maj.  Stanton  estimated  that  a 
beneficial  improvement  could  be  made  at 
an  estimated  cost  of  $6,000,  05,  1385. 

Surrejrs* 

Examination  ordered  by  acts  of  Au|^.  2, 
1882,  and  Aug.  5, 1880,  made  under  direc- 
tion of  Capt.  Mercur,  1882  (report  unfa- 
vorable), 84,  1059,  and  Capt.  Hinman, 
1886  (report  unfavorable),  87,  991. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  under  direction  of  Maj.  Stanton, 
1894  (see  Projects),  05,  1384. 


AL.L.IOATOR  RITER,  S.  €. 


Commerce. 

Present   and    prospective,    important, 
87,  1123. 

Engineers. 

Chief   of    Enoinbers.     Report,     87, 
139. 

Engineer   in   Charge.     Capt.  W.  H. 
Bixby.     Reports,  87,  1114, 1117. 

Assistant.    R.  Whitford.    Report,  87, 
1118. 

Physical  ctaaracteiiBtlcs. 

Description,  87,  1114. 


Plans. 

By  Capt.  Bixbv,  1887,  for  improve- 
ment of  Alligator  "kiver  and  waters  con- 
necting Santee  River  and  BulPs  Bay  by 
excavating  a  6-f.  channel,  100  feet  in 
width;  estimated  cost,  $183,240,  87, 1118. 

Survejr. 

Examination  and  survey  ordered  by 
act  of  Aug.  5,  1886,  made  1887  under 
direction  of  Capt.  Bixby,  87,  1117. 

Maps.     87,  1118. 


AL.E.OUEZ    (AL.LOIVEZ)    RAY    AlVD    NERADJI    RIVER,   E.ARE 
SUPERIOR,  WIS.     (See  Nemadji  River;  Duluth;  Superior.) 


Enijflneers. 

Chief  of  Engineers.    Report,  91,  316. 

Engineers  in  Charge: 
Maj.  J.  B.  Quinn.     Report,  01,  2512. 
Col,  0.  M.  Poe.     Report,  91,  2513. 

Pliyslcal  characteristics. 

Description  of,  91,  2513. 


SurTcy. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Maj.  Quinn,  91,  2512.  Indorsement  of 
Col.  Poe  (unfavorable  to  Nemadji  River), 
91,2512. 


AL.E.01¥ AT  CREEK,  N.  J. 


Appropriations. 

1890,   $6,000,  91,  1087. 
3,000,  92,  938. 
3,000,  95,  1070. 
3,000,  96,  929. 
3,000,  99,  1359. 


1892, 
1894, 
1896, 
1899, 


Total,  18,000 

Contracts. 

1891.  F.  C.  Somers,  dredging,  18 
cents  per  c.  v.,  91,  1087. 

l§9a.  F.  C.  Somers,  dredging,  18 
centsTOrcy.  (12,232),  98,  1177. 

1895.  B.  F.  Sweeten  &  Son,  dredg- 
ing, 19  cents  per  c.  y.,  and  pile  dike  con- 
struction at  ^.47  per  1.  f.  ($2,561),  95, 
1070, 


1897.  J.  L.  Grim,  dredging,  18  cents 
per  c.  y.,  and  pile  dike  construction  at 
$3.60  nerl.  f.  ($2,790),  97, 1221. 

1899.  River  and  Harbor  Improve- 
ment Co.,  dredging,  15  cents  per  c.  y., 
$2,475,  99,  1359. 

Engineers. 

Chief  of  Enoinbebs.  Reports,  89, 
1102;  90,  92;  91, 117;  92,  118;  93, 127; 
94,  116;  95, 130;  96, 119;  97, 150;  98, 
154;  99,  175;  1900,  203. 

Enoinbebs  in  Charge: 

Lt.  Col.  H.  M.  Robert,  1888-91.  Re- 
ports, 90,  906,  910. 

Maj.  C.  W.  Raymond,  1891-1900.  Re- 
ports, 91,  1086;  92,  937;  98,  1176;  94, 
855;  95,  1069;  96,  928;  97,  1220;  (Lt. 
Col.)  98,  1099;  99,  1358;  1900,  1583. 


ItEPOBTS  OF  CHIEF  OF  ENGIKEEBS,  U.  8.  ARMY. 
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AsBisTTAifT.  L.  Y.  Schermerhom.  Re- 
port, 90,  907. 

Operatioifts. 

1990-91.  18,341  c.  y.  dredged,  91, 
1086. 

1891-93.  4,893  c.  y.  dredged,  92, 
937. 

i§9^93.  15,000  c.  y.  dredged,  98, 
1176. 

1895-96.  7,806  c.  y.  dredged,  96, 
928. 

1896-97.  404  1.  f.  of  dilce  con- 
structed, 97,  1220. 

1897-98.  4,269  c.  y.  dredged,  98, 
1099 

1899-1900.  14,690  c.  v.,  p.  m., 
dredged,  1900,  1584. 

PtayBl<:al  charaeteiittf  cs. 

Description  of,  90,  907;  91,  1086. 

Projects. 

By  Lt  Col.  Robert,  1889,  for  dredging 
a  channel  6  f.  deep  at  m.  1.  w.  and  60  i. 
wide  from  Quinton  to  a  point  about  1,000 
f.  above  Upper  Hancock  Bridge;   from 


thence  a  channel  of  the  same  depth  and 
a  least  width  of  75  f.  down  the  stream 
to  the  lower  side  of  the  bar  at  the  Square; 
at  a  locality  in  the  creek  known  as  the 
Canal,  in  addition  to  obtaining  a  channel 
of  the  dimensions  named,  the  width  of 
the  creek  to  be  increased  to  about  150  f. 
between  its  low- water  lines;  at  the  Square 
the  dredged  channel  to  be  supplemented 
by  a  deflecting  dike  500  f.  in  length, 
formed  of  the  aredged  material,  with  its 
channel  face  protected  by  a  riprap  of 
stone.  Estimated  cost,  $25,000,  90, 913; 
92,  937. 

By  Maj.  Raymond,  1894,  for  a  wooden 
dike  at  the  »auare,  300  f.  long,  to  be 
backed  by  dreaged  material,  95,  1069. 

By  Lt.  Col.  Kaymond,  1899,  for  en- 
lai^gmg  existing  channels  at  the  shoals 
below  Upper  Hancock  Bridge,  as  far  as 
available  ninds  would  permit,  99,  1358. 

SuTTey. 

Ordered  by  act  of  Aug.  11,  1888;  made, 
1889,  under  airection  ol  Lt.  Col.  Robert, 
90,  910. 


AL.PENA  HABROR,  MICH.     (See  Thunder  Bay  Harbor  and  River,  Mich,) 


A  ppropriations. 

1876,  $4,500,  77,  111,  142,  934. 

1882,  15,000,83,  1853. 

1890,  5,500,  91,  2767;  98,  2921. 

Total,  25, 000 ' 

€)oiitracti. 

1877.  Thomas  M.  Hubbell,  dredg- 
ing, 17  centa  per  c.y.,  78,  1236. 

1883.  G.  S.  Barker,  dredging,  20 
cents  per  c.  y.,  83,  1853. 

Engineers. 

Chief  of  Engineers.  Reports,  70,  32, 
44;  71,  42;  76,  106;  77,  110;  78,  126; 
80,219;  81.297;  82,292;  88,  301;  84, 
303;  85,327;  .•♦6,321;  87,289;  93,381. 

Engineers  in  Charge: 

Capt.  F.  U.  Farquhar,  1870-83.  Re- 
ports, 71, 15S;  77,  933;  (Maj.)  83,  299. 

Maj.  ('/.  Weitzel,  1874-77.  Reports, 
76,548;  77,933. 

Maj.  F.  Harwood,  1878-83.  Reports, 
78,  rZ^'j;  80,  2036;  81,  2244;  82,  2329. 

Lt.  Ool.  O.  M.  Poe,  1883-87.  Reports, 
83,1852;  84,  2036;  86,  2129;  86,  1125; 
Q**    2249. 

Maj.  W.  Ludlow,  1893.     Report,  93,  • 
2920. 

H.  A.  Uiffers.    Report,  76,  ii,  548. 
R.  Strohnaan.    Report,  84,  2037. 

Operations. 

1877-78.  Dredging  by  contract, 
completed,  78,  126,  1235. 


188^83.  16,900  c.  y.  dredged,  88, 
1852. 

1883-84.  21,294  c.  y.  dredged;  proj- 
ect completed,  84,  2040;  87,  2249. 

Pliysieal  charaeteiiBtl<». 

71,  158,  159. 

Plans. 

By  Maj.  Farquhar,  for  crib  piers  20  f. 
wide,  and  pier-head  cribs  32  f.  wide, 
$53,496.30,71,159. 

Plicate     (Corporate,     Private) 
"work. 

The  Alpena  Harbor  Improvement  Com- 
pany expended  $40,000  in  piers  and 
dreo^ng;  collecting  toll  from  vessels 
drawmg  over  4  f.  of  water,  71,  42,  158, 
159. 

Private  parties  expended  in  1875,  $3,000 
in  dredging,  76,  ii,  548. 

Projects. 

By  Maj.  Weitzel,  for  dredging  channel 
200  f.  wide  by  13  f.  deep  1,100  f.  out  from 
the  pier,  $4,764,  76,  ii,  548;  $4,500,  77, 
110,  934. 

By  Maj.  Harwood,  1881,  for  dredging 
a  channel  14  f.  deep;  estimated  cost, 
$25,000,  81,  2244;  84,  2037. 

Surveys. 

Underdirectionof  Maj.  Farquhar,  1870, 
71,  158,  159. 

Under  direction  of  Maj.  Weitzel,  by 
H.  A.  TJlffers,  1875,  76,  106. 
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AX8EA  BA¥,  HARBOR,  AND  RI¥ER,  OREO. 


Appropriation. 

1896,  $3,000,  06,  3241. 

Commeree* 

Description  of,  98,  3441. 
Commeroe   of    the   country    in    1802 
small,  93,  3442;  98,  2995. 

Contract*. 

1S97.  C.  P.  Church,  removal  of  ob- 
structions, $1,475,  97,  3393. 

Engineers. 

Chief  of  Enoinebrs.  Reports,  76 , 1 16; 
78, 139;  79, 183;  80,  242;  91,  409;  98, 
445;  96,  459;  96,  398;  97,  499;  98,  488, 
601;  99,  574. 

Enoineebs  in  Charge: 

Maj.  N.  Michler,  1876,  76,  116.  Re- 
port,  76,  ii,  644. 

Maj.  J.  M.  Wilson,  1878-79,  78,  138; 
79,  183.    Report,  79,  1810. 

Lt.  Col.  G.  L.  Gillespie.  Report,  80, 
2336. 

Capt.  T.  W.  Symons,  1891-95.  Reports, 
91,  3246;  (Maj.)  98,  3440;  96,  3505. 

Capt.  W.  L.  Fisk,  1896-98.  Reports, 
96,  3241;  97,  3393;  (Maj.),  98,2972- 
2995. 

Capt.  W.  W.  Harts,  1899.  Report,  99, 
3212. 

Assistants: 

G.  F.  Cramer,  76,  ii,  646. 

R.  A.  Habersham,  79, 1810.  Reports, 
79,  1812;  80,  2337. 

J.  8.  Polhemus.     Report,  91,  3246. 

J.  R.  Savage.    Report,  98,  3443. 

Operatlonii. 

1897-9§.  Obstructions  removed  from 
31  miles  of  the  lower  part  of  the  river, 
98,  2972.  • 

Physical  ctaaracterlstfes. 

Description  of,  76,  ii,  645;  79,  1810, 
1811, 1812;  80,  2337;  91,  3248;  93,  3441, 
96,  3506;  98,  2996. 

The  river  rises  in  the  Coast  Range, 
Oreg.,  is  about  50  or  65  miles  long,  and 


empties  into  the  Pacific  Ocean  about  12 
miles  south  of  Yaquina  Bay.  Alsea  Bay 
and  that  portion  of  the  river  affected  by 
the  tides  nave  an  area  of  3. 7  souare  miles. 
About  45  miles  from  its  mouth  it  divides 
into  two  forks.  It  has  a  number  of  tribu- 
taries.    98,  3441. 

The  country  adjacent  to  the  forks  con- 
stitutes the  upper  Alsea  Valley,  or  the 
prescribed  head*  of  the  examination  of 
1897,  98,  2996. 

Projects. 

In  1895  Capt.  Symons  estimated  it 
would  cost  $3,000  to  improve  the  lower 
part  of  the  river,  by  the  removal  of  rocks 
and  other  obstructions  for  a  length  of  31 
miles,  the  plan  of  improvement  adopted, 
96,  3506;  96,  3241. 

The  project  having  been  completed, 
the  unexpended  balance,  $1,044.16,  was 
returned  to  the  Treasury,  1899,  by  Capt. 
Harts,  99,  3212. 

Examination  by  G.  F.  Cramer,  1875, 76, 
116,  ii,  645. 
Survey  1878-79  by  R.  A.  Habersham, 

78,  139;  79,  183,  1810. 

Survey  1879  ordered  of  harbor  and  bar, 

79,  183.  Made  by  R.  A.  Habersham, 
1879,  80,  2337.  Report  of  Lt  Col.  Gil- 
lespie (unfavorable  to  harbor),  80,  2336. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Capt.  Symons  (unfavorable),  91,  3246. 

Examination  of  the  inner  navigation  of 
the  river  ordered  by  act  of  July  13,  1892, 
made  in  the  same  year  under  the  direc- 
tion of  Capt.  Symons  (report  favorable), 
98,  3440. 

Survey  ordered  by  act  of  August  17, 
1894,  made  in  1895  under  the  direction  of 
Capt.  Symons  (see  Projects) ^  96,  3505. 

Examination  from  the  head  of  tide 
water  to  upper  Alsea  Valley  or<iered  by 
act  of  June  3,  1896,  made,  1897,  by  Capt. 
Fisk  (report  unfavorable  to  further  im- 
provement), 98,  2995. 


AI.TA1IIAHA  RIYER,  GA.     (See  Darien  Harbor;  Doboy  Bar,  Ga.;  Miasissippi 
and  Tennessee  rivers;  and  Transportation  Routes  to  the  Seaboard, ) 


Approprlation§. 

1881,  $5,000,  81,  1105. 

1882,  15,000,  82,  1177. 
1884,  15,000,  84,  1116. 
1886,  « 10,000,  86,  1108. 
1888,   10,000,  88,  1038. 

15,000,  90,  1371. 
15,000,  92,  1263. 
10,000,  96,  1479. 
10,000,  96,  1259. 
6,000,  99,  1580. 


1890, 
1892, 
1894, 
1896, 
1899, 


Total,  111,000 


Commerce. 

Importance  of  improvement  to  com- 
merce, 86,  1107,  1109;  87,  1177. 

Increase  in  river  trade  and  reduction  in 
freight  rates  consequent  upon  improve- 
ment, 88,  1037;  90,  1382. 

Value  of  lumber  interests,  91,  1533. 

In  1892-93  the  freight  carried  was  valued 
at$l,614,860,98,1563;  in  1898, $540,000, 
not  including  lumber,  98,  1307. 

Total  commerce,  1898,  valued  at  $1,- 
170,000,  99,  1579;  1899,  at  $2,525,000, 
1900,  1941. 


a  Part  of  920,000,  of  which  amount  tlO.OOO  waa  to  be  applied  to  Doboy  Bar,  87. 1178. 


REPOKTS   OF  CHIEF  OK   ENGINEEK8,  V.  8.  ABMT. 
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Contracts* 

18S3.  R.  S.  Bamett,  removing  rock, 
$4.70  per  c.  y.,  and  constniction  of  wing- 
dams,  88,  920. 

1S84.  E.  H.  Graynor,  constraction  of 
wing-dams,  85,  1221. 

IbSS.  M.  a.  Sweeney  &  Bro. ,  repair- 
ing snag  boat,  $10,000,  80,  1248. 

1895.  W.  T.  Gaynor,  mattresses,  $1 
per  8.  y.;  fasdnes,  $1.65  per  c.  v.;  pile 
work,  |l.50  per  1.  f.;  fender  piles,  $50 
per  cluster;  tie  piles,  $20  per  ^ap;  sawn 
timber,  $25  per  M  f.,  b.  m.;  iron  bolts,  5 
cents  per  lb. ;  riprap  stone,  $3.05  per  c  y. 
($48,000),  95,  1480. 

Eniineers. 

Chief  of  Enqiniosbs.  Benorts,  81, 
175;  82,  170;  88,  181;  84, 18"7;  85, 187, 
191;  86,  186;  87,  149;  88,  141;  89,  161; 

90,  144;  91,  181;  92,  177;  98,  193;  94, 
178;  95,  202;  96,  181;  97,  230;  98,  226; 
99,  261;  1900,  298. 

Engineer  in  Chabob: 
Col.  Q.  A.  Gillmore,  1880-87.   Beports, 

81,  1105,  1107;  82,  1176;  83,  926;  84, 
1114;  85,  1218, 1234;  86,  1105;  87, 1176. 

Capt  O.  M.  Carter,  1888-97.  Beports, 
88,  1035;  89,  1245;  90,  1369, 1372;  91, 
1531;  92, 1261;  98,  1561;  94,  1169;  95, 
1477;  96, 1257;  97,  1513. 

Capt  C.  E.  Gillette,  1898.  Beports, 
98,  1306;  99,  1578;  1900,  1939. 

ik  oar  en*  A  WIVI  * 

W.  G.  Williamson.    Beport,  81, 1109. 
Capt.  J.  C.  Post.     Beport,  88,  930. 
Capt  T.  N.  Bailey.    Beports,  84, 1116; 

85,  1236. 

Lt  O.  M.  Carter.    Beports,  85,  1221; 

86,  1108. 

W.  B.  Curtis.     Beport,  88,  1038. 

F.  C.  Armstrong.     Beports,  90,  1368; 

91,  1535;  92,  1264. 

B.  S.  Burnett  Beports,  93, 1565;  94, 
1172;  95,  1480;  96,  1260. 

Operations. 

1 8  8 1-9  3*    Construction  of  sn^  boat, 

82,  1176. 

1 89^§  3.  Examination  of  river  pre- 
paratory to  active  operations,  83,  927. 

l§83-84.  Bemoval  of  1,800  c.  y. 
rock  at  Town  and  Piney  bluffe,  323  snags 
and  185  leaning  trees,  84, 1115. 

1§94-S5.  Construction  of  training 
wall  for  improvement  of  Beards  Blufi 
Bar,  removal  of  snags,  and  protecting 
caving  banks,  85,  1218. 

l§95-§6.  Construction  of  4  spur 
jetties  at  Beard's  Bluff  Bar,  86,  1106. 

l§§6-87*  Bemoval  of  snags  and 
trees  by  snag  boat  Toccoa,  87,  1177. 

1§8S-S9.  157  snags  and  logs  re- 
moved from  the  channel  and  221  over- 
hanging trees  from  the  banks,  89,  1247. 


1899-90.  170  snags  and  Ipes  re- 
moved from  the  river  and  309  overhang- 
ing trees  cut  from  the  banks,  90,  1370. 

1S90-91.  150  snags  and  466  trees 
removed  from  the  chimnel  and  banks, 
91,  1532. 

1  §9 1-93*  521  snags  removed  from 
the  channel  and  1,100  overhansrin^  trees 
cleared  from  the  banks;  construction  of 
wattled  pile  spur  dams  b^^n  at  Beards 
Bluff,  and  repairs  made  to  old  training 
wall  at  that  point,  92,  1262. 

1893-93.  799  piles weredriven;  4,389 
c.  y.  fasdnes,  371  c.  y.  riprap  stone,  12,502 
ft  b.  m.  timber,  1,285  lbs.  bolts,  1,630 
s.  y.  mattresses  wero  used  in  the  con- 
struction of  spur  dams,  training  wall,  etc. ; 
1,252  1.  f.  pile  work  wattled;  79  1.  f.  shore 
protection  constructed;  about  1,400  snags 
and  other  obstructions  removed,  93, 1562. 

1S93-94.  About5,000  logs  and  other 
obstructions  removed  from  the  banks  and 
channel;  66  fender  piles  driven;  45  c.  y. 
rock  removed,  94,  1171. 

1  §94-95.  143  piles  driven;  3,004  s.  y. 
mattresses  wero  sunk  with  100  c.  y .  riprap 
stone;  4,985  f.  b.  m.  timber  were  fastened 
to  pile  work  by  631  lbs.  of  bolts,  95, 
1478. 

1896-97.  Over  300  obstructions  re- 
moved from  the  banks  and  channel;  2} 
c.  y.  rock  excavated  and  removed,  97, 
1514. 

1898-99.  174  snags  and  other  ob- 
structions removed  from  banks  and  chan- 
nel, 99,  1579. 

1899-1900.  160  c.  y.  rock  removed 
from  channel  through, Town  Bluff  Shoals, 
over  1,000  overhanging  trees,  snags  and 
other  obstructions  romoved  at  Beards 
Bluff,  and  construction  of  a  training  dike 
at  Griners  Bar  in  progress,  1900,  1940. 

Physical  characteristics. 

Description  of,  90,  1372,  1374, 1378. 

Permanent  improvement  not  to  be 
obtained  because  of  the  obstructions 
brought  into  the  river  at  every  freshet, 
93,  1564. 

Projects. 

By  CJol.  Gillmore,  1880,  for  low- water 
channel  80  f.  wide  and  3  f.  deep,  from 
the  confluence  of  the  Oconee  and  Oc- 
mulgee  to  Darien,  155  miles,  by  the  re- 
moval of  rock,  bars,  and  snags,  at  an 
estimated  cost  of  $60,000,  81,  1106;  87, 
1176. 

By  Lt  Carter,  1890^  for  a  navi^ble 
steamboat  channel  3  f.  deep  at  ordinary 
summer  low  water  between  the  junctions 
of  the  Oconee  and  Ocmuleee  rivers  and 
Darien,  by  removal  of  rock  shoals,  sand 
bars,  snags,  and  logs  from  the  channel 
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and  overhanging  trees  from  the  banks, 
construction  of  deflecting  dikes,  closing 
incipient  cut-offe,  and  revetting  caving 
banks;  total  estimated  cost,  $128,627.50, 
00,  1370,  1380;  92,  1261. 

In  1893-94  Capt  Carter  estimated  that 
from  $3,000  to  $5,000  would  be  required 
each  year  for  maintenance,  94,  1172. 


Sarreyt. 

Examination,  1880,  by  W.  G.  William- 
son, 81,  1107. 

Made  under  direction  of  Lt  Carter, 
1890,  90,  1372. 

Examinations  and  survevs  prior  to 
1890,  90,  1377. 

Maps.    84,  1116;  85,  1222;  98,  1562. 


ALTON  HARBOR,  ULL. 


(See  Missismppi  River  between  mouths  of  Illinois  and 
Ohio  Rivers. ) 


AL.VISO  CREEK,  HARBOR,  RITER,  AIVD  SLOUOH,  CAL.. 


Appropriation. 

1§»9,  $48,000,  99,  3162. 

Commerce. 

Description  of,  98,  3238;  97,  3334. 

Contracts. 

1899.  E.  V.  McCann,  dredging,  6 
cents  per  c.  y.  ($12,402) ,  expired  by  limi- 
tation, 1900,  4214.       . 

1900.  A.  C.  Aiken,  dredging,  14.48 
cents  per  c.  y.  ($29,930.16),  1900,  4214. 

Engineers. 

Chief  of  Enginbebs.  Reports,  91, 
393;  98,  425;  97,  488;  99,  554;  1900, 
624. 

Engineebs  in  Charge: 

Lt.  Col.  W.  H.  H.  Benyaurd,  1891-93. 
Reports,  91,  2964;  98,  3236. 

Maj.  C.  E.  L.  B.  Davis,  1897.  Report, 
97   3343. 

Maj.  W.  H.  Heuer,  1899.  Reports,  99, 
3161;  (Lt.  Col.)  1900,4213. 

Assistant.  F.  C.  Turner.  Report,  97, 
3346. 


Phjrsleal  eharaeterlstlcs. 

Description  of,  91,  2964;  98,  3237; 
97,33^. 

Creek  situated  at  the  upper  end  of  San 
Francisco  Bay ;  formerly  known  as  Steam- 
boat Slough;  in  1892,  from  Alviso  to  the 
mouth  of  the  slough,  3^  miles,  there  was 
a  good,  navigable  channel,  98,  3237. 

Project. 

By  Maj.  Davis,  1896,  for  dredging  a 
channel  with  a  least  depth  of  7  f.  and  a 
least  width  of  60  f. ,  estimated  cost  $47,855, 
97,  3344,  99,  3162. 

(Surreyf. 

Examination  ordered  by  act  of  Sept 
19,  1890,  made,  1890,  under  direction  of 
Lt.  Col.  Benyaurd  (report  unfieivorable), 
91,  2964. 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  the  same  year  by  Lt  Col. 
Benyaurd  (report  unfavorable),  93, 3237. 

Survey  ordered  by  act  of  June  3, 1896, 
made  in  the  same  year  by  Maj.  Davis 
(report  unfavorable),  97,  3343. 


AMELiIA  RITER,  FL.A. 


Examination  ordered  by  act  of  July  6, 
1884,  made  under  direction  of  Oeipt.  Kos- 
sell,  1884  (report  unfavorable),  85, 1285. 


Engineers. 

Chief  of  Eng inkers.    Report,  86, 191. 

Engineer  in  Charge.     Capt  W.   T. 
Rossell.    Report,  85,  1285. 

Surreyi. 

Reference  to  previous   examinations, 
85,  1284. 

AMERICAIV  RIVER,  €A£i.     (See  Sacramento  and  Feather  Rivers  and  Tribur 

taries.) 


Commeree. 

Unimportant,  95,  3337. 

Englneem. 

Chief  of  Engineers.     Report,  95, 440. 

Engineer  in  Charge.  Maj.  W.  H. 
Heuer,  1895.    Report,  95,  3335. 

Assistant.  Lt.  H.  Deakyne.  Report, 
95,  3337. 

Physleal  eliaraeterlftUcs. 

Description  of,  95,  3336. 

In  1895  the  river  was  not  considered 
navigable.  It  had  about  15  rapids.  A 
numoer  of  bars  existed,  caused  by  mate- 


rial washed  into  it  bv  mining  operations; 
this  material  in  flood  periods  flowed  into 
the  Sacramento  River,  95,  3336. 

Project. 

In  1895  Maj.  Heuer  estimated  it  would 
cost  $1,077,500  to  prevent  an  inflow  of 
sand  into  the  Sacramento  River,  95, 3337. 

SurTeys. 

Examination  with  a  view  to  preventing 
sand  flow  into  the  Sacramento  River, 
ordered  by  act  of  Aug.  17,  1894,  made, 
1895,  by  Maj.  Heuer  (report  unfavora- 
ble) 95,  3335. 


BEPOBTS   OF  OHIEF  OF   ENGINEEB8,  U.  8.  ABMT. 
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AMITE  RITER  AIWO  MAMCHAC  RAYOIT  ABTD  PASS,  LA. «    (See 

Manchac  Bayou,  La. ) 


Appropiiatloni. 

1880,  ft  $8,000,  80, 
1881.&  5,000,  81, 
1886,  ft  2,000,  86, 
1888,   5,000,  88, 


1890, 
1892, 
1894, 
1896, 
1899, 


3,800,  00, 
2,500,  92, 
2,500,  95, 
2,500,  96, 
2,500,  99, 


1157. 
1260. 
1241. 
1248. 
1741. 
1486. 
1748. 
1492. 
1837. 


Total,  33,800 


Commerce. 

Dimensions  of  vessels  on  Mississippi 
Soand,  68,  487. 

Benefiting  by  improvement  of  the 
waterways,  96,  1748. 

Comparison  of  its  value  with  the  cost 
of  the  improvement  effected,  96,  1491. 

Contract!. 

IS  SO.  E.  Glasscock,  removing  ob- 
stnictions,  81, 1279;  unsatisfactory  prog- 
ress of  contract,  88,  1103. 

1S94.  De  Witt  Dilworth,  hire  of 
dredging  plant,  $125  per  day,  95,  1749. 

1S99.  Dilworth-Schudder  Dredging 
Co.,  dredging,  $50  per  day  of  8  hours 
($4,500),  99,  1838. 

Enfineers. 

Chief  op  Enoinebrel  Reports,  68, 55, 
486;  79,  112;  80,  143,  145,  146;  81,  192, 
197;  82, 188, 194;  83,  206;  84,  210;  85, 
215;  86,  213;  87,  181;  88,  168;  89,  196, 
202;  90, 177;  91,  223;  92,  217;  98,  241; 

94,  222;  95,  247;  96,  216;  97,  280;  98, 
271;  99,  320;  1900,  363. 

ENonnsEBS  in  Chabge: 

Maj.  M.  D.  McAlester,  1868.  Reports, 
68,  474, 486. 

Maj.  C.  W.  Howell,  1879-83.  Reports, 
80,  1156,1185;  81,  1279;  82,  1372. 

Maj.  A.  Stickney,  1883-84.  Reports, 
82,  1414;  83,  1103;  84,  1263. 

Capt.  T.  Turtle,  1884. 

Maj.  W.  H.  Heuer.  1885-87.  Reports, 
86, 1391;  86,  1239;  87,  1364. 

Capt.  W.  L.  Fisk,  1888-91.  Reports, 
88,  1247;  89,  1484, 1513, 1528;  90, 1740. 

Maj.  J.  B.  Quinn,  1891-99.  Reports, 
91,  1820;  92,  1485;  93, 1812;  94, 1354; 

95,  1747;  96,  1490;  97,  1756;  98, 1467; 
99    1837 

Maj.  H.  M.  Adams,  1900.  Report, 
19O0,  2243. 

AsSIfiTANTS: 

Lt  J.  K.  Hezlep,  68,  486.     Report, 
68,  493. 
H.  8.  Douglass.    Report,  80,  1185. 


J.  C.  Buchanan.     Report,  82,  1415. 
Capt  D.  W.  Lock  wood.    Report,  88, 
1104. 
H.  C.  Collins.     Report,  84,  1264. 

Operations.  <? 

ISSl-Sd.  Obstructions  removed 
from  6i  miles  of  river,  82,  1372. 

1SS3-S3.  Obstructions  removed 
from  36  miles  of  river,  83,  1104. 

1 S  S  3-S4 .  Operations  prosecuted  by 
hired  labor;  8  miles  of  river  cleared  of 
obstructions,  84,  1264;  85,  1392. 

1SSS-S9.  846  trees  and  stumps  re- 
moved from  the  channel  and  banks,  89, 
1485. 

1S90-91.  Snagging  operations  re- 
sumed, 91,  1821. 

1S91-93.  445  snags,  logs,  and  trees 
cleared  from  the  channel,  92,  1486. 

I S93-93.  About  200 obstructions  re- 
moved, 93, 1812. 

'1S94-95.  4,080  c.  y.  dredged  to 
form  a  turning  basin,  and  about  5,000 
obstructions  removed,  95,  1748. 

1S99-1900.  Sand  bars  at  the 
mouths  of  Amite  River  and  Bajou  Man- 
chac removed,  shoal  places  m  Bayou 
Manchac,  near  Hope  Villa,  La. ,  dredged, 
and  obstructions  in  Amite  River  for  a 
distance  of  6  miles  above  Bayou  Manchac 
and  in  Bayou  Manchac  removed,  1900, 
2244. 

Pliysleal  eharacterlstics. 

Flood  height  near  New  Orleans,  68, 
487,  489,  492;  80,  1186. 

Plans. 

Maj.  McAlester,  1868,  for  a  continuous 
channel  with  low-water  depth  of  7  f.  be- 
tween Mississippi  River  and  Lake  Pont- 
chartrain,  via  Bayou  Manchac,  Amite 
River,  Lake  Maurepas  and  Pass  Manchac, 
by  canal  from  Mississippi  to  head  of 
Crocodile  Bayou,  thence  by  river  and 
lake  navigation  for  75  miles,  estimated 
cost,  $3,8&,444;  considered  the  least  fa- 
vorable route  between  Mississippi  River 
and  Lake  Pontchartrain,  68,  492,  496. 
In  place  of  the  above  route  suggested  the 
following:  A  canal  from  Mississippi  River 
near  Carrollton  to  a  point  near  Metaire, 
thence  via  the  *  *  new  canal ' '  to  Lake  Pont- 
chartrain, 7  miles,  estimated  cost,  $785,- 
939,  68,  492,  493,  496. 

By  Maj.  Stickney,  1882,  for  removal  of 
obstructions  from  lower  part  of  Bayou 
Manchac,  from  its  junction  with  the 
Amite  River  to  Lake  Maurepas  and  thence 
to  Bobbins;  estimated  cost,  $3,450,  82, 
1415. 


o  Amite  River  and  Bayou  Manchac,  La.;  Survey— Report,  Dec.  17, 1842;  estimates,  96,000 and 913,000. 
(H.  Doc.  No.  482,  55th  Gong.,  2d  sess.) 
6  Amite  River, 
c  Advantage  of  work  done  by  hired  labor,  86, 1892. 
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In  1888  Capt.  Fisk  considered  the  cost  | 
of  improving  Ba^ou  Manchac  as  a  water 
route  from  Mississippi  River  to  Missis- 
sippi Sound  excessive,  89,  1516. 

PrlTate  (State)  work. 

$75,000  expended  by  State  of  Louisiana 
in  clearing  river  of  ol)struction8,  80, 1187. 

Projects. 

By  Maj.  Howell,  1879,  for  the  improve- 
ment of  the  river  from  Bayou  Manchac 
to  Lake  Maurepas,  giving  a  low- water 
depth  of  5  f.  by  the  removal  of  snags  and 
logs,  at  an  estimated  cost  of  $23,760,  80, 
1157.  Improvement  not  considered  per- 
manent, 83,  1105;  84,  210. 

After  examination  in  1889,  Capt.  Fisk 
reported  the  river  as  unworthy  of  im- 
provement for  more  than  5  miles  above 
the  mouth  of  Bayou  Manchac,  and  esti- 
mated such  improvement,  snagging,  and 
dredging  to  cost  $5,000,  80,  1529.  Per- 
manent improvement  not  looked  for,  01, 
1821. 

Annual  expenditure  of  $2,500  required 
to  maintain  the  river  and  bayou  in  navi- 
gable condition,  92,  1486. 


In  1893  Maj.  Quinn  estimated  it  would 
cost  $2,500  annually  for  maintenance, 
93,  1813. 

Engineer  property  pertaining  to  the 
work  of  improvement  sold  at  public  auc- 
tion in  1896,  96,  1491. 

By  Maj.  Quinn,  1899,  subproject  for 
removing  obstructions  in  Amite  River 
and  Bayou  Manchac  gathering  since 
1895,  99,  1837. 

Surveys. 

By  H.  L.  Douglass,  80, 1185. 

^lanchac  Bayou  and  Pass.  Ordered  by 
act  of  June  14,  1880,  80,  146,  made 
under  direction  of  Maj.  Howell,  1881, 
82,  1415. 

Examinations  of  Bayou  Manchac  for 
a  water  route  from  the  Mississippi  River 
to  Mississippi  Sound  ordered  by  act  of 
Aug.  11,  1888,  ma<ie,  1888,  under  direc- 
tion of  Capt.  Fisk,  89,  1513. 

Examination  of  Amite  River  ordered 
by  act  of  Aug.  11,  1888,  made  under 
direction  of  Capt.  Fisk,  89,  1528. 


ARMONOSOOK  CANAL,  N.  H.a 

ABTACOSTIA  RITER,  D.  €.  AND  MD.     (See  Potomac  River,) 

ANCLOTE    RAY,   HARROR,   AND    RIVER,    FJLA.      (See    Cleanoater 

Harbor. ) 


Appropriation. 

1899,  $5,000,  99,  1638. 

Commerce. 

Description  of,  95,  1575;  98,  1361. 

Anclote  Anchorage,  at  the  mouth  of  the 
river,  a  great  rendezvous  for  small  ves- 
sels en^faged  in  the  spon^  business  in  the 
immediate  and  adjoining  waters,  95, 
1574. 

Enffineem. 

Chief  op  Engineers.  Reports,  85, 
199;  95,  222;  98,  247;  99,  285;  1900, 
324. 

Engineers  in  Chabge: 

Capt.  W.  T.  Rossell,  1885.  Report, 
85,  1280. 

Maj.  T.  H.  Handbury,  1895.  Report, 
95,  1573. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1898. 
Report,  98,  1361. 

Capt.  H.  Jervev,  1899.  Report,  99, 
1638. 

Capt.  T.  H.  Rees,  1900.  Report,  1900, 
2028. 

Assistants  * 
A.  W.  Barter.     Report,  85,  1280. 
J.  W.  Sackett.     Report,  95,  1575. 
O.  N.  Bie.    Report,  98,  1362. 


Plijrgieal  cliaraeteriftiet. 

Description  of,  95,  1574;  98,  1361. 

The  river  flows  into  the  Gulf  of  Mex- 
ico on  the  west  coast  of  Florida,  and  is 
about  20  miles  long,  95,  1574. 

Operations. 

1  §99-1900.  11,987  c.  y.  dredged, 
1900,  2028. 

Projects. 

By  Lt.  Col.  Benyaurd,  1897,  for  6-f. 
channel,  m.  1.  w.,  100  f.  wide  from  An- 
clote Anchorage  to  Sponge  Harbor,  and 
thence  a  4-f.  channel,  m.  1.  w^.,  to  the 
countv  bridge  at  Tarpon  Springs;  esti- 
mate({cost,  $51,500,  98,  1362;  99,  286. 

Surreys. 

Examination  ordered  by  act  of  July  6, 
1884,  made  under  direction  of  Oipt 
Rossell,  1884  (report  unfavorable),  80, 
1280. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  1894,  under  the  direction  of 
Maj.  Handbury  (report  favorable),  95, 
1575. 

Survey  ordered  b^  act  of  June  3,  1896, 
made  under  direction  of  Lt.  Col.  Ben- 
yaurd, 1897  (report  favorable),  98, 1361. 
(See  Projects.) 


aSurTey8,~Report,  Feb.  18, 1828.    No  estimate.    (H.  Doc.  482,  65th  Gong.,  2d  seas.) 
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AIIDAIjUSIA,  VLEf    (See  Mitnssippi  River  from  St.  Paul  to  Des  Moines  Rapids,) 

AJVDRI^  BATOU,  £.A.     (See  Barataria  Bay. ) 


EBgineers. 

Chief  op   Enoinsebs.    Reports,   80, 
146;  81,  197. 

Engineer   in   Chabge.     Maj.   C.  W. 
Howell.    Report,  81,  1306. 

Assistant.     H.  S.  Douglass.     Report, 
81,  1306. 

ANDROSCOOOOr  RIT£R  (at  and  below  Brunswick),  ME.    (See 

Brunsmck  Harbor. ) 


Surrey. 

Ordered  by  act  of  June  14,  1880,  80, 
146.  Examination  made  under  direction 
of  Mai.  Howell  (report  unfovorable  to 
immediate  improvement),  81,  1306. 


En^neer«. 

Chief  of  Enoineebs.  Reports,  8 1 ,  77 ; 
82,  77;  84,  73. 

Engineer  in  Charge.  Col.  G.  Thom, 
1882-84.     Reports,  82,  527;  84,  473. 

AsBiOTANT.  Lt.  W.  T.  Rossell.  Re- 
port, 82,  528. 

Plans. 

By  Col.  Thom,  1881,  for  dredged  chan- 
nel at  Brunswick,  150  f.  wide  and  6}  f. 
deep  at  low  water,  through  the  shoals 


above  Foster  Island,  with  bank  protec- 
tion and  closure  of  channel  north  of  Cow 
Island;  no  information  as  to  necessity  of 
improvement  or  its  benefit  to  commerce; 
estimated  cost,  $34,000,  82,  528,  530. 

Survey. 

Ordei^  by  act  of  Mar.  3,  1881,  made 
under  direction  of  Col.  Thom,  1881,  82, 
527. 

Examination  below  Brunswick  (report 
unfavorable),  84,  473. 


ANDIJRA  CREEK,  TA.     (See  Nandua  Creek,  Va.) 

ANOELnrA  RIYER,  TEX.     (See  Neches  River. ) 

A1VOIJI1.E.E  RITER9  ARK.'    (See  VAnguUle  River.) 

ANITA  ROCK.     (See  San  Francisco,  Cal.) 

ANNACOCK  HARBOR,  TA.     (See  Onancock  Harbor,  Va.) 

A1VIVAPOE.IS  HARBOR,  MB. 


Appropriations. 

1880,  $5,000,80,634. 

1881,  5,000,  81,  874. 


Total,  10.000 

Commerce. 

Benefit  of  proposed  improvement,  79, 
578,  579. 

Benefit  to  commerce  from  proposed 
improvement  small,  81,  874;  82,  850; 
86,  134. 

Extremely  small,  and  Naval  Academy 
averse  to  increase  of,  97,  1312. 

Contract. 

1§S6.  The  American  Dredging  Co., 
dredging,  8  cents  per  c.  y.,  86,  877. 

Defense. 

Strategic  value  of  Annapolis  Harbor  in 
defense  of  Washington,  79,  578,  579;  82, 
850;  85,  134. 

Enf^neers. 

Chief  of  Engineers.  Reports,  78, 69 ; 
79,  81;  80,  102;  81,  135,  150;  82,  131; 
88, 136;  84, 143;  85, 134;  86, 134;  87, 
98;  97,  176. 

Engineers  in  Charge: 

Maj.  W.  P.  Oraighill,  1876-88;  78,  69. 
Reports,  79,  574;   (Lt.  Col.)  80,  633; 


81,  871;  82,  850;  88,  676;  84, 900;  85, 
886;  86,  877;  87,  863;  (Col.)  88,  761. 

Col.  P.  C.  Mains,  1895-97.  Report, 
97,  1309. 

Assist  an'FS  * 

Capt.  C.  B.  Phillips.    Report,  79, 578. 

Capt.  J.  W.  Cuyler,  79,  574.  Report, 
79, 575. 

John  L.  Seager,  79,  574. 

W.  R.  Hutton.     Report,  81,  872. 

C.  P.  E.  Buiigwyn.     Report,  88,  762. 

Lt.  C.  W.  Kutz.    Report,  97,  1310. 

Operations. 

l§S5-§6.  Dredging  shoals  within 
the  harbor,  86,  877. 

l§80-§7.  Dredging  of  shoals  con- 
tinued, 87,  863. 

Physical  characteristics. 

General  description,  79,  575,  576;  81, 
872;  97, 1311.  Bars  at  mouth  of  harbor, 
79,  566.    Tides,  79,  574,575. 

Plans. 

By  Capt.  Cuyler.  1.  To  dredge  chan- 
nel 150  f.  wide  and  24  f .  deep,  connecting 
deep  waters  of  bay  with  deep  waters  of 
Severn  River,  at  an  estimated  cost  of 
$55,000.  2.  To  construct  a  series  of  light 
shore  groins  or  deflectors  to  maintain 
channel,  at  an  estimated  cost  of  $17,000, 
79,  575. 
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By  Maj.  Craighill,  an  estimated  expend- 
iture, per  annum,  of  $10,000  for  dreagin^^, 
79,  574,  575,  577.  Correspondence  rela- 
tive to  proposed  improvement  of  harbor, 
70,  577,  578. 

Projects. 

By  Col.  Crtiighill,  1880,  for  a  channel 
through  the  bars  abreast  of  the  Naval 
Academy,  by  dredging  to  a  width  of  150  f . 
and  depth  of  24  f.  low  water;  estimated 
cost,  166,000,  81,  872;  86,  134. 

In  1881  Col.  Craighill  recommended 
the  postponement  of  operations  as  the 
amount  available,  $10,000,  was  not  suffi- 
cient to  effect  any  substantial  improve- 
ment, 81,  874. 

In  1896  Col.  Hains  estimated  that  to 
dredge  a  channel  3^  miles  long  with  side 


I  slopes  of  1  on  3,  28  f.  deep  at  m.  1.  w., 
would  cost  $142,000,  97,  1310. 

SurTcyf. 

Included  in  C'Oast  Survey,  1844-45,  79, 
575. 

Examination  by  Capt.  Phillips,  1876. 
Report,  79,  578. 

By  Capt.  Cuyler  and  J.  L.  Seager, 
1878-79.     Report,  79,  575. 

By  W.  F.  Smith,  1886,  of  shoals  in 
harbor,  86,  134. 

Survey  with  a  view  to  obtaining  a  ship's 
channel  150  f.  wide  and  28  f.  deep  m.  1.  w., 
from  Chesapeake  Bay  to  the  wharves  of 
U.  8.  Naval  Academy,  ordered  by  act  of 
June  3,  1896.  Report  submitted  by  Col. 
Hains  in  1896  (see  Projects),  97,  1309. 


APALiACHICOLA  RAY,  FLA. a     (See  CfuOtahoochee  and  Mississippi  rivera.) 

1885.  S.  N.  Kimball,  dredging,  29J 
cents  per  c.  y.,  86,  1259. 

1886.  S.  N.  Kimball,  dredging,  39^'^ 
cents  per  c.  y.,  87,  1265. 

1889.  Alabama  Dredging  and  Jetty 
Co.,  dredging,  24f  cents  per  c.  v.,  89, 
1374. 

1891.  Alabama  Dredging  and  Jetty 
Co.,  dredging,  25  cents  per  c.  y.,  92, 
1399. 

1899.  R.  Moore,  dredging,  33  cents 
per  c.  y.,  98,  1692. 

1895.  R.  Moore  Dredging  Co.,  dredg- 
ing, 24  cents  per  c.  y.,  96,  1614. 

1 897.  R.  Moore  Dredging  Co. ,  dredg- 
ing, 24  cents  per  c.  y.,  97,  1607. 

1899.  R.  Moore,  dredging,  24 j^  cents 
perc.  y.,  ($18,535),  1900,  2093. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
136;  81,  183;  82,  179;  88, 189;  84,  197; 
86,  194;  86,  193;  87, 163;  88,  152;  89, 
175;  90,  157;  91,  196;  92,  192;  98,  211; 
94, 196;  96,  223;  96, 199;  97,  254,  262; 
98,  250;  99,  289;  1900,  329. 

Engineers  in  Charge: 

Capt.  A.  N.  Damrell,  1870-84.  Re- 
ports, 80,  1076;  81, 1190;  82,  1266;  88, 
980*  84   1175 

Capt.  W.  T.  Rossell,  1884-86.     Report, 
86,  1258. 
Lt.    W.   M.  Black,   1886-87.     Report, 

86,  1140. 
Capt.  R.  L.  Hoxie,  1887-89.     Report, 

87,  1265;  88,  1160. 
Capt.  P.  M.  Price,  1889-93.     Reports, 

89,  1372;  90, 1623;  91,  1694;  92,  1397; 
98,  1690. 


Appropriations. 

1833, 

$8,700.00,  act  Mar.  2. 

1834, & 

500.00,  act  June  30. 

1838, 

10,000.00,  act  July  4,  1836,  and 

July  7,  1838. 

1839,  c 

9,900.00,  act  Mar.  3.     (Treas. 

Doc.  No.  373, 1882.) 

1840, & 

150.29,  act  Mav  8. 

1880, 

10,000.00,  80,  1077. 

1881, 

10,000.00,  81,  1191. 

1882, 

25,000.00,  82,  1267. 

1884, 

10,000.00,  84,  1177. 

1886, 

12,000.00,  86,  1141. 

1888, 

20,000.00,  88,  1161. 

1890, 

20,000.00,  90,  1624. 

1892, 

20,000.00,  92,  1399. 

1894, 

15,000.00,  96,  1613. 

1896, 

12,000.00,  96,  1342. 

1899, 

20,000.00,  99,  1651. 

Total,  203,250.29 

Commerce. 

Increase  of,  due  to  improvement,  82, 
1267;  84,  1176. 

In  1895  the  commerce  of  the  bay 
seemed  to  warrant  a  wider  and  deeper 
channel,  96,  1613. 

Description  of ,  1900,  2093. 

Increase  of  commerce  immediate  effect 
of  improvement,  1900,  2093. 

Contracts. 

1§§0.  W.  A.  Alexander,  dredging, 
46}  cents  per  c.  y.,  81,  1190. 

19§1«  J.  Thomlinson,  dredging,  29| 
centsper  c.  v.,  82,  1269;  88,  980. 

18§3.  J.  Maguire,  dredging,  22^ 
cents  per  c.  y.,  88,  960. 


a  Approaches  to  Apalacbicola:  Surveys— Report,  Dec.  24, 1832;  estimate,  18,772.    Feb.  23, 1885  (mape;; 
>  reports).    H.  Doc.  N 
2>  Survey  of  East  Pass. 


Bt^9l« 


— Kepo; 
no  reports).    B..  Doc.  No.  482,  55th  Cong.,  2a  se 
ft  Survey  o" 
cFor  deepening  the  straight  channel  of  East  Pass  to  Apalachicola. 
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APA£.A€HI€OL.A  BAT,  F£.A.---Coiitinued. 


Maj.  F.  A.  Mahan,  1894-98.  Reports, 
94, 1249;  95,  1611;  96, 1339;  97,  1605, 
1655;  98,  1377. 

Capt  C.  A.  F.  Flagler,  1899—.  Reporta, 
99,  1649;  1900,  2091. 

ASSISTANT.  W.  H.  Barber.  Report, 
85,  1260. 

Operatfont. 

1S61-83.  51,943  c.  y.  dredged,  re- 
sulting in  increasing  the  channel  depth 
from  2}  to  3  f.,  82,  1267. 

1§S3-S3.  Formation  of  a  dredged 
channel  75  f.  wide  and  9}  f.  deep,  88, 
980. 

l§S3-84.  2,290  o.  y.  dredged,  re- 
Bulling  in  a  channel  from  60  to  75  f.  wide 
and  9iL  deep,  84,  1176. 

I §§4-85.  27,000  c.  y.  removed  in 
the  formation  of  a  dredged  channel  60  f. 
wide  and  9}  f.  deep,  85,  1259. 

l§§6-§'7.  4,607  c.  y.  dredged  at 
Carrabelle  and  18,885  o.  y.  at  Apalachicola 
Bar,  87,  1265. 

1887-88.  7,688  c.  y.  dredged  from 
the  bar,  88,  1161. 

188^90.  65,547  c.  y.  mud  and  eand 
removed  from  the  channel,  90,  1624. 

1891-93.  54,458  c.  y.  dredged,  92, 
1398 

1893-93.  55,126  c.  v.  dredged,  93, 
1691. 

1895-96.  54,253  c.  y.  dredgeil,  96, 
1341-1346. 

1896-97.  46,000  c.  v.  dredged,  97, 
1606. 


1899-1900.  75,653  c.  y.  dredged, 
1900,  2093. 

Physical  characteristics. 

Deflcription  of,  97, 1657;  98, 1377;  99, 
1649. 

Projects. 

By  Capt.  Damrell,  1879,  for  dredging  a 
channel  100  f.  wide  and  11  f.  deep  through 
the  bar  in  the  bay  at  the  mouth  of  the 
river;  estimated  coet  1100,000,  79,  823; 
85,  1258;  87,  1265. 

Auxiliary  works  needed  to  make  im- 
provement permanent,  80,  1077;  86, 
193;  87,  1265. 

In  1890,  after  the  appropriation  of 
$107,000,  it  was  estimated  that  $40,000 
would  be  required  for  completion,  90, 
1624. 

Mai.  Mahan,  1896,  estimated  that  it 
would  cost  $350,000  to  improve  the  chan- 
nel, and  that  from  $20,000  to  $30,000 
would  be  required  annually  for  mainte- 
nance, 97,  1656-1659. 

Surveys. 

Minor  examinations,  94,  1251;  95, 
1613. 

Harbor  lines  established,  96,  1341- 
1346. 

Survey  with  a  view  to  obtaining  a  chan- 
nel 100  f.  wide  and  18  f.  deep  at  m.  1.  w. 
ordere<l  by  act  of  June  3, 1896  report  (fav- 
orable; see  Projects)^  submitted  by  Maj. 
Mahan,  1896,  97,  1655. 

Maps.     86,  1142;  90,  1624. 


APA£.A€in€OL.A   RIVER.     (Including  the  Cut-Off,  Lees  Slough,  Lower 

Chipola.)     (See  Chipola  River.) 


Appropriations. 

1828,  $3,000,  act, 

2,000,  act, 

8,000,  act, 

10,000,  74, 

10,000,  75, 

8,000,  78, 


1830, 
1831, 
1874, 
1875, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


5,000,  79, 
2,000,  80, 
1,500,  81, 
2,000,  82, 
1,000,  84, 
1,000,  86, 
2,000,  88, 
2,000,  90, 
6,000,  92, 
5,000,  95, 
5,000,  96, 
3,000,  99, 


May  23. 

April  23. 

March  2. 

76,  896. 

81,  ii,  9. 

80,  591. 

103,  822. 

1075. 

1190. 

1265. 

1175. 

1155. 

1160. 

1622. 

1401. 

1616. 

1350. 

1654. 


Total,  75,500 

Commerce. 

The  country  bordering  on  the  river  de- 
pendent almost  entirely  upon  the  river  for 
transportation,  96, 1350.    In  1898  it  was 

9207—02 3 


improbable  that  the  river  would  be  much 
used  above  the  Cut-Off,  even  if  cleared 
out,  98,  1424. 

Engineers. 

Chief  OF  P^ng inkers.  Reporta,  70,  32, 
63;  71,  69;  72,  63,  64;  78,  67;  74,  75; 
75,  81;  76,  72;  77,  71;  78,  80,  81;  79, 
103;  80,  135.  140;  81,  182, 189;  82,  178, 
185;  83, 189;  84, 197;  85, 198;  86, 1196; 
87,  162;  88,  151;  89,  175;  90, 156;  91, 
197;  92,193;  93,212;  94,197;  95,224; 
96, 199;  97,  254;  98,  251,  259;  99,  290; 
1900,  330. 

Engineers  in  Charge: 

Maj.  C.  B.  Reese,  1870,  71,  68. 

Capt.  A.  N.  Damrell,  1870,  71,  68. 

Col.  J.  H.  Simpson,  1870-1873.  Re- 
ports, 71,  577;  72,  583,  612. 

Lt.  Col.  W.  F.  Ravnolds,  1873, 73, 66. 

Capt.  A.  N.  Damrell,  187:^-84.  Reports, 
78,698;  74,896;  75,ii,9;  76,494;  77, 
414;  78,  590;  79,  821,  823;  80, 1075;  81, 
1188;  82,  1264-1304;  83,  978;  84,  1174. 

Capt.  W.  T.  Roeeell,  1884-86.  Report, 
1  85,  1276. 
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Lt.   W.   M.   Black,   1886-87.     Report, 

86,  1153. 

Capt.  R.  L.  Hoxie,  1887-89.     Reports, 

87,  1263;  88,  1159. 

Capt.  P.  M.  Price,  1889-93.  Reiwrte, 
89,  1372,  1416;  90,  1621;  91,  1696;  92, 
1400;  93,  1692. 

Maj.  F.  A.  Mahan,  1894-99.  Reports, 
94,  1252;  96,  1615;  96,  1346;  97,  1609; 
98   1381   1423. 

Capt.  C.  A.  F.  Flagler,  1899—.  Reports, 
99,  1653;  1900,  2095. 

ASBIBTANTS: 

Capt.  A.  N.  Damrell.  Report,  72, 
613. 

C.  F.  Trill.     Report,  72,  620. 

Walter  Griswold,  78,  698. 

M.  J.  Mack.     Report,  78,  698. 

P.  J.  Quattlebaum.     Report,  79,  824. 

11.  Haines.     RepoH,  82,  1305. 

M.  J.  Mack,  86,  1154. 

T.  Robinson.  Reports,  89,  1418;  91, 
1697. 

Estimates.    ( See  Flam  and  I^jeds. ) 

By  Col.  Simpson  and  Capt.  Damrell, 
for  11-f.  channel  at  river  mouth,  200  f. 
wide,  $185,000;  72,  584,  612.  Various 
estimates  submitted  bv  C.  F.  Trill,  72, 
612,  623. 

By  Capt.  Damrell  and  Mr.  Mack,  for 
river  improvement,  $80,333,  73, 698, 699. 

By  Capt.  Damrell,  for  an  11-f.  channel 
at  nver  mouth,  $100,000,  79,  823. 

By  P.  J.  Quattlebaum,  for  an  11-f. 
channel  at  river  mouth,  $85,000,  79,  824. 

OlMtructlons* 

Bridges  without  draws  existing  on  the 
Chipola  prevent  effectually  any  boats 
from  reaching  Marianna,  98,  1424. 

Operations. 

1§3§.  Dredging  through  thebar,  72, 
619. 

lST4-7ft.  Removal  of  rafts,  snags, 
etc.,  and  straightening  the  channel  at 
Moccasin  Slough,  76,  81,  ii,  9. 

11*75-76.  Improving  channel  at 
Moccasin  Slough  and  Styx  River,  76,  72, 
494. 

l§76-77.  Removal  of  rafts  and 
stumps  at  Moccasin  Slough,  77,  71,  414. 

1  §  7  7-  7  8 .  Snags,  logs,  etc. ,  removed , 
a  dam  130  f.  long  built,  and  486  c.  y.  of 
earth  removed,  78,  80,  591. 

1  §  7  8-79.  Snags,  rafts,  and  overhang- 
ing timber  removed  at  various  points 
along  the  river.  Chipola  cut-off  opened, 
79    103  821 

1 S79-SO.  Canal  70  f.  wide  and  5  f. 
deep,  cut  between  Apalachicola  River 
and  Moccasin  Slough;  removal  of  ndft 
from  Styx  River,  80,  1076. 

1 880-S 1  •  Ranoval  of  676  snags  and 
overhanging  trees  and  2,233  c.  y.  of 
dredged  material,  81,  1189. 


1  §9 1-S9.  165  snags  and  overhanging 
trees,  2  rafts,  and  3,0%  c.  y.  of  dreaged 
material  removed,  82,  1265. 

lS8d-83.  Removal  of  drift  from 
Moccasin  Slough,  88,  979. 

188  3-84.  W idening  Moccasin  Slough 
Canal  by  removal  of  240  c.  y.  of  clay  and 
3,679  snags  and  overhanging  trees',  84, 
1175. 

1 885-86.  Removal  by  hired  Ia1x>r  of 
110  snags  and  logs  from  channel  alx)ve 
Moccasin  Slough,  86,  1155;  completion 
of  improvement  as  originally  projected, 
86,  1154. 

1886-87.  33  snaes  and  141  leaning 
trees  removed,  87,  1264. 

1887-88.  Improvement  completed 
as  prmected,  88,  1160. 

1888-89.  304  logsand  snags  removed 
from  the  channel  and  2,328  overhanging 
trees  and  logs  removed  from  the  banks, 
89.  1372. 

1 8  89-90.  366  logs  and  snags  removed 
from  the  channel  and  1,246  overhanging 
trees  cut  from  the  banks,  90,  1622. 

1 890-9 1  •  582  logs,  shags,  and  stumps 
removed  from  the  channel  and  2, 142  over- 
hanging trees  cleared  from  the  banks,  91, 
1697. 

1 89 1-93.  313  snags  cleared  from  the 
channel  and  878  trees,  logs,  and  stumps 
removed  from  the  banks,  92,  1401. 

1893-93.  About  15,000  obstructions 
removed  from  the  banks  and  channels, 
98,  1694. 

1 894-95.  About  10,000  obstructions 
removed,  96,  1616. 

1896-97.  About  5,000  obstructions 
removed,  and  snag  boat  repaired,  97, 
1610. 

1 897-98.  About  200 obstructions  re- 
moved, 98,  1382. 

1899-1900.  6,262  snags  and  over- 
hanging trees,  633  cords  brush,  and  23d 
c.  y.  clay  removed  from  the  channel  and 
the  banks  of  the  river;  536  1.  f.  jetties 
finished  and  70  1.  f.  fascines  laid,  1900, 
2097. 

Phyf leal  eliaracferlftUc«. 

Description  of,  72,  618,  622;  73,  699; 
79,  824;  97,  1609;  98,  1381,  1382. 

Description  of  the  cut-off  and  the 
Chipola  River,  89,  1416;  98,  1694;  94, 
1253;  98,  423. 

Plans.     (See  EgtimaUs  and  Project*. ) 

By  Capt  Damrell,  1881,  for  improve- 
ment of  Chipola  River  from  Marianna 
to  the  Apalachicola  River  by  dredging 
and  removal  of  obstructions;  estimated 
cost,  121,000,  82,  1304. 

Projects.    ( See  EstinuUes  and  Plata. ) 
By  Col.  Simpson  and  Capt  Damrell 
for  dredging   an   11-f.    channel   100  f. 
wide,  through  the  bar  at  mouth  of  river, 
$100,000,  72, 63, 584, 612, 619. 
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By  Gapt.  Damrell,  1874,  for  the  format 
tion  of  a  channel  of  navigable  width  and 
6  f.  depth  by  the  removal  of  snags  and 
overhanging  trees,  and  by  utilizing  Styx 
River  and  Moccasin  Sloagh,  in  avoiding 
the  worst  part  of  the  Apalachicola  River; 
estimated  cost,  $80,000,  78,  6d8.  Project 
accomplished  in  1880  by  expenditure  of 
137,244,  80,  1076.  In  addition  to  origi- 
nal project,  Chipola  Cut-off  opened  to 
Whites  Bluff,  82,  1265.  Annual  appro- 
priations required  for  the  preservaUon 
of  improvement,  $2,000,  86,  1267;  86, 
1154. 

Examination  of  the  Chipola  River  from 
its  mouth  to  Wewachitka  and  the  cut-off 
and  Lee  Slough  running  from  the  Apa- 
lachicola to  the  Chipola  River,  made  in 
1889,  resulted  in  the  recommendation  that 
a  channel  60  f.  wide  and  5  f.  deep  should 
becleared  through  thecut-off,  Lee  Slough, 
and  the  Lower  Chipola  River;  estimated 
cost,  $7,500,  89,  1417. 

The  project,  1891,  therefore,  provided 
for  a  channel  100  f .  wide  and  6  f .  deep,  at 
low  water,  in  the  Apalachicola  River  by 
the  removal  of  snags  and  overhanging 
trees,  and  widening  and  straightening 
Moccasin  Slough  and  the  elbow,  and  for 
a  channel  through  Lee  Slough  60  f.  wide 
and  5  f.  deep  at  low  water,  by  the  remcival 


of  logs,  snags,  and  overhanging  trees,  01, 
1696. 

Capt  Price,  1893,  estimated  tliat  $2,000 
would  be  required  annually  for  mainte- 
nance of  an  unobstructed  channel,  08, 
1694. 

Surreys* 

Under  direction  of  Col.  Simpson,  by 
Capt.  Damrelland  C.  F.  Trill,  1871,  71, 
577.    Reports,  72,  584, 612,  613,  620. 

Under  direction  of  Lt.  Col.  Raynolds 
and  Capt.  Damrell,  by  M.  J.  Mack,  1872- 
73.    Report,  78,  698. 

Under  direction  of  Capt.  Damrell,  by 
C.  J.  Quattlebaum,  1879.  Reports,  70, 
823,  824. 

Ordered  by  act  of  Juno  14,  1880,  80, 
140,  made  under  the  direction  of  Capt. 
Damrell,  8d,  1304. 

Examination  of  Chipola  River  from  its 
mouth  to  Marianna  ordered  by  act  of 
Aug.  11,  1888,  made,  1889,  under  direc- 
tion of  Capt  Price,  80, 1416.  (See  Proj- 
edg,  3d  par. ) 

Examination  of  the  Chipola  River, 
Fla.,  from  Marianna  to  its  connection 
with  the  Apalachicola  River,  ordered  by 
act  of  June  3, 1896,  made  by  Maj.  Mahan, 
1897,  (roport  unfavorable),  08,  1423. 

Maps.     01,  1697. 


APPOMATTOX   RIVER.     (See  James  Rir*r,  Va. ) 

APPOMATTOX  RIVER,  VA.,  ft-om  Pcleriiburd  to  moutli. 

Petersburg  Harbor. ) 


a 


(See 


Contracts. 

ISTl.  G.  H.  Ferris,  dredging  150,000 
c.  y.,  72,  692.  B.  S.  Burch,  dredging 
50,000  c.  y..  72,  692;  73,  784. 

1§73.  Albanv  Dredging  Co.,  dre<ig- 
ing,  73,  784. 

1878.  G.  n.  Ferris,  drtniging,  24} 
cents  per  c.  y.,  74,  ii,  47. 

I8T4.  G.  H.  FerriH,  dredging,  20 
cents  per  c.  y.,  76,  ii,  85. 

1875.  G.  H.  Ferris,  dredging,  12i 
cents  per  c.  y.,  76,  ii,  86. 

1876.  G.  H.  FerriH,  dre<lging,  15  j^^ 
cents  per  c.  y.,  76,  307;  77,  291.  W.  H. 
Beard,  dredging,  30  cents  per  c.  y.,  77, 
291   292. 

1881.  S.  West,  dredging,  20  and  23 
cents  per  c.  y.,  81,  902. 

1883.  G.  H.  Ferris,  dredging,  32- 
cents  ner  c.  v.,  82,  901. 

1884.  B.  A.  Davis,  piles,  G.  V.  Scott 
<fe  Sons,  lumber,  W.  F.  Gatling,  brush 
and  poles,  84,  914.  A.  F.  Hull,  dredging, 
13J  cents  per  c.  y.,  86,  1029, 1031. 

o Examination.— Report  (favorable),  Nov.  26, 1862.    (H.  Doc.  No.  482,  66th  Con«.,  2d  sesB.) 


Appropriations. 

1852, 

,  $22,500,  66,  7. 

1871, 

,  50,000,  71,  74,  606. 

1872, 

,  40,000,  72,  70,  692. 

1873, 

30,000,  78,  76,  782. 

1874, 

,  30,000,  74,  86,  ii,  47. 

1875, 

30,000,  76,  89,  ii,  84. 

1876, 

30,000,  76,  65,  306;  77, 
292. 

61, 

1878, 

30,000,  78,  67,  465. 

1879, 

,    20,000,79,79,522. 

1880, 

,    20,000,  80,  657. 

1881, 

20,000,  81,  901. 

1882, 

,    35,000,82,901. 

1884, 

,  25,000,  84,  913. 

1886, 

,  18,750,86,959. 

1888, 

,  15,000,88,768. 

« 

1890, 

,    15,000,  90,  1025. 

1892 

,  15,080,  92,  1094. 

1894, 

,     5,000,  96,  1286. 

1896 

,   5,000,  96,  1076. 

1899 

,   5,000,  99,  1477. 

Total, 

461,330 
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199#.  West  Point  En^ne  and  Ma- 
chine Co.,  boiler  of  tow-bo? t,  87,  978. 

IS 99.  Cline  A  Isaac,  jettv  construc- 
tion, 89,  0^. 

1S90.  W.  Jamefon,  coni^traction  of 
wattle  jetty,  79  cents  per  1.  f.;  timber 
jetty  with  mattress  protection,  $3.24; 
Dike  A  $1.06  and  Dike  B  98  cents  per  1. 
f.,  01,  1302. 

En^neera. 

Chief  of  Exgtkbebs.  Reports,  66, 
7;  70,  31,  68;  71,  73;  72,  70;  73,  76; 
74,  86;  76,  89;  76,  65;  77,  60;  78,  66; 
7d,  78;  80,  106;  81,  143;  83,  139,  903; 
83,  143;  84,  147;  85,  155;  86,  150;  87, 
117;  88,  101;  80,  118;  00,  106;  01,  150; 
02,  152;  08,  163,  166;  04,  149;  05,  171, 
06, 155;  07, 193;  08, 196;  00, 226;  1000, 
258,  265. 

BOABDR  OF  EnOINKKRS. 

A  commission,  appointed  in  1852,  re- 
ported a  plan  for  improvement  S.  Doc. 
1,  35,  1,  Part  ii,  394. 

Convened  Aug.  29,  1870.  Recom- 
mended adoption  of  much  of  the  work 
done  by  private  and  corporate  authority, 
under  plan  of  Mr.  H.  D.  Bird.     Modified 

?lan  in  regard  to  future  work.     Report, 
4,   ii,  50.     Reconvened  at    Baltimore 
Nov.  19,  1870.     Report,  74,  ii,  53. 

(Col.  J.  H.  Simpson,  Lt.  Col.  John 
Newton,  and  Maj.  W.  P.  Craighill. ) 

Engineers  in  Charge: 

Maj.  Wm.  P.  Craighill,  1878-90.  Re- 
ports, 78,  784;  74,  ii,  47;  75,  ii,  86; 
76,  307;  77,  292;  78,  463;  70,  521;  (Lt. 
Col)  80,  656;  81,  898;  82,  898,  907;  83, 
687;  84,  913;  (Col.)  88,  768;  80,  955. 

Capt.  Chas.  B.  Phillijw,  in  temporary 
charge.     Report,  78,  463. 

Capt.  F.  A.  Hinuian,  1884-87.  Re- 
ports, 85,  1029;  86,  959;  87,  978. 

Lt.  G.  J.  Fiebeger,  1889-92.  Reports, 
80,  952,  957;  00,  1025,  01,  1300. 

Lt.  E.  Burr,  1892-94.  Reports,  02, 
1093;  08,  1333,  1345;  04,  981. 

Capt.  T.  L.  Casey,  1895-99.  Reports, 
05,  1284;  06,  1074;  07,  1369;  08,  1227; 
00,  1476. 

Maj.  J.  B.  Quinn,  1900.  Report,  1000, 
1766.  * 

Assistants: 

H.  D.  Bird.     Reports,    72,    693;  73, 
784;  74,  ii,  47;  75,  ii,  86;  76,  307;  77 
292;  78,  465;  80,  659. 

Capt.  James  W.  Cuyler.  Reports.  70, 
522,  524,  525,  526;  80,  657. 

Capt.  T.  Turtle.  Reports,  82,  898, 
907,911;    83,687.         *^     '  '         » 

Lt.  C.  McD.  Townsend.     Reports,  83, 
688;  84,  914. 
H.  J,  Gielow.    Report,  87,  981. 


{Flans  and  PrqjectB.) 

By  Board  of  Engineers,  for  channel  60 

f.  by  12  f.,  $250,000;  $125,000  additional 

\  to    make  the    work    permanent;    and 

'  $10,000  for  annual  repairs  and  dredging, 

>  74,  ii,  54. 

Bv  Maj.  Craighill,  to  complete  channel 
<  80  f.  by  10  f.,  $153,000,  and  $20,000  for 
annual  dredging  and  repairs,  74,  ii,  46, 
47. 

By  Maj.  Craighill  and  Capt  Cuyler, 
revised,  completion  of  existing  project 
$42,000,  70,  522. 

Lieglslatlon. 

A  joint-stock  compan^^  incorporated  in 
1824  by  the  State  of  Vii^^ia  for  improve- 
ment of  the  river,  74,  li,  54. 

The  assent  of  the  U.  S.  given  by  act  of 
Mar.  3,  1825. 

4>peratioiM. 

lSyi^-71.  Preliminary  operations, 
examination  made,  71,  608. 

1971-73.  Removal  of  150,000  c-  y. 
from  south  channel;  dredging  through 
Puddledock  Marsh,  72,  70,  692. 

1 8  Ta-73.  Completion  of  south  chan- 
nel, 60  to  80  f.  wide  and  10  f.  deep;  dredg- 
ing in  Puddledock  Cut,  and  completion  of 
deflector  250  f.  in  length,  73,  76,  782,  784. 

1873-74.  Dredging  in  and  above 
Puddledock  Cut;  123,095  c.  y.  removed, 

74,  86,  ii,  46,  48. 
1974-76.    Dredging  between  upper 

end  of  Puddledock  Cut  and  Petersbure* 

75,  89,  ii,  84. 
1§  75-76.    Removal  of  129,270  c,  y. 

by  contract,  76,  65,  306-308. 

1876-77.  Dredging  and  construc- 
tion of  embankment  by  contract  ( Chan- 
nel of  sufficient  depth  for  vessels  drawing 
1 1  f .  of  water  to  reach  the  city. )    77, 292. 

1877-78.  Removal  of  421  c.  y.  of 
rock  by  blasting;  construction  of  812  I.  f. 
of  longitudinal  dikes  and  3  wing-dams, 
78,  66,  464,  465. 

1878-79.  Dredging  of  15,248  c.  v.; 
repairs,  protection,  and  extension  of  wing- 
dams;  construction  of  dams,  training- 
walls,  and  dikes,  70,  78,  523. 

1879-80.  Dredging  9,305  c.  y.;  re- 
pair and  construction  of  wing-dams  and 
dike,  80,  657. 

1 8  8<^8 1 .  Dredging,  construction, 
and  repair  of  wing-dams  in  progress,  81, 
o98. 

1881-83.  Dredging  and  repairs  to 
dikes,  82,  898. 

1883-83.  (Improved  condition  of 
river,  83, 143, 687, 694. )  Construction  of 
jetties  and  their  cost,  83,  143,  688. 

1883-84.  26,727  c.  y.  dredged;  con- 
struction and  repairs  of  dikes,  84,  147, 
914.  (Improved  condition  of  river,  84, 
913. )     Cost  of  work,  84,  915. 
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18§4-S5.  51,300  c.  y.  dredged  by 
contract  from  Puddledockthit;  extension 
and  repair  of  dikes  by  hired  labor,  85, 
1029. 

19Sft-S6.  70,124  c.  y.  dredged  bv 
contract  from  Paddledock  Cat;  190  1.  f. 

Eile  and  brush  revetments  built  by  hired 
ibor,  86,  958. 

1896-87.  25,047  c.  y.  dredged  from 
channels;  repair  of  jetties,  dams,  and 
traininff-walls;  348  1.  f.  revetment  built 
at  Paddledock  Cut;  construction  of  train- 
ing-wall at  Rushmore's  commenced,  87, 
979. 

1888-89.  15,175  c.  y.  dredged,  jet- 
ties repaired,  and  closure  dike  to  Jetty  No. 
20  prolonged,  80,  952. 

1889-90.  10,435  c.  y.  dredged,  90, 
1025. 

1890-91.  13,512  c.  y.  dredsed  from 
Paddledock  Shoal  and  deposited  behind 
closure  dike;  22  1.  f.  of  jetty  built;  Rush- 
more  Dam,  etc.,  built,  91,  1301. 

1891-93.  892  1.  f.  of  brush  and  pile 
dike  built  at  Magazine  Bend  and  at  Lieu- 
tenant Run  Dike,  and  583  1.  f.  of  the 
latter  dike  backed  with  brush;  dam  built 
at  Steins  Cut  and  renairs  to  closure  dike 
-at  head  of  Puddledock  Cut;  7,867  c.  y. 
gravel  used  in  construction  of  bank  behind 
the  cut,  92,  1093. 

1893-93.  31,325  c.  y.  dred^,  1,475 
1.  f.  of  brush  dike  at  Magazine  Bend 
refilled  with  brush,  a  new  wale  piece 
was  placed  on  the  closure  dike,  and  1,243 
L  f.  of  timber  dam  at  the  closure  dike 
constructed  and  350 1.  f.  rebuilt,  98, 1334. 

1893-94.  17,150  c.  y.  dredsed,  and 
6,850  c.  y.  of  it  placed  behina  closure 
dike  to  strengthen  it,  94,  982. 

1894-9$.  7,200  c.  y.  dredged  and 
placed  behind  closure  dike,  96,  1285. 

189^96.  18,000  c.  y.  dredged,  and 
6,050,  2,800,  and  4,750  c.  y.  of  it  were 
wheeled  ashore  at  Bradway,  Rushmores 
dike,  and  at  closure  dike,  respectively, 
98   1075. 

1898-^99.  10,250  c.  y.  dredged  from 
vicinity  of  Rushmores  dike,  99,  1476. 

1899-1900.  7,20a  c.  y.  dredged 
from  vicinity  of  Rushmores  dike,  12,550 
c.  y.  at  Sunken  Island;  3,150  c.  v.  at  Mills 
Bar;  and  closure  dike  repaired,  1900, 
1766,  1767. 

Physicjil  eharacteiittlet.  (See  Op- 

eratUxMj  1876-77,  1882-83,  1883-84.) 
Described,  71,  606-^8;  74,  ii,  50-56; 
79, 529.    Sketch  showing  current  obser- 
vations at  Magazine  Bend,  78,  464. 

Description  of  the  various  divisions  of 
the  river,  98,  1336. 

Plant.    (See  EKtimates  and  Projects, ) 

By  Capt.  Cuyler,  for  change  in  direction 
of  jetties  to  oblique  instead  of  perpen- 
dicular to  the  shore,  79,  524. 


By  Lt.  G.  J.  Fiebeger,  1889,  for  diver- 
sion of  the  waters  of  the  Appomattox 
River  into  the  old  North  Channel,  in- 
volving dredging,  dam,  embankment, 
and  bridge  construction,  and  the  pur- 
chase of  overflowed  lands;  estimated 
cost,  $387,926.21,  89,  960. 

Private    (city    and    corporate) 

^iiirork. 

History  from  1824  to  1870, 74,  ii,  54-57; 
77,  293. 

Estimate  by  H.  D.  Bird,  engineer  for 
Lower  Appomattox  Co.,  for  a  12-f.  chan- 
nel, $173,004.15,  74,  ii,  57. 

Dredging,  etc.,  by  the  city  of  Peters- 
burg, 71,  73,  606^8;  72,  692;  75,  ii, 
86;  78,  464;  79,  521.  The  Lower  Appo- 
mattox Co.  expended,  in  1870,175,186.70, 
74,  ii,  57. 

Construction  of  a  dredge,  1884,  by  city 
!  of  Petersburg,  Va.,  84,  914;  work  done 
by  city  of  Petersbui^,  86,  960. 

Dredging  done  by  the  city  near  Peters- 
burg, 88,  768. 

History  of  improvements  carried  on  by 
the  city  of  Petersburg,  89,  957,  961. 

Projects. 

By  Board  of  Engineers,  1870,  for  the 
attainment  of  a  clumnel  with  a  depth 
of  12  f.  at  high  water  and  a  width  as 
great  as  the  river  will  bear,  the  improve- 
ment to  be  accomplished  by  regulating 
works,  aided  by  drcKlging;  estimated  cost, 
$428,000,  71,  73,  606;  74,  ii,  53;  85, 
155;  87,  117. 

In  1887  a  revision  of  the  estimated  cost 
for  the  completion  of  the  project  was 
$33,810,  87, 978, 983.  This  was  increased 
in  1889  to  $45,890,  or  $30,080  for  comple- 
tion, 89,  953. 

Lt.  Burr  in  1893  submitted  a  revised 
estimate  of  cost  of  the  improvement, 
making  a  total  of  $68,090.  98,  1336. 

By  Capt.  Burr  in  1894  tor  retaining  the 
appropriation  of  1894  until  dredging  is 
necessary,  the  appropriation  not  being 
considered  sufficient  to  warrant  the  un- 
dertaking of  any  extension  of  the  con- 
tracting works,  96,  1285. 

The  deflection  of  the  river  in  the  old 
channel  just  above  the  bridge  at  Peters- 
burg recommended  by  Maj.  Casey,  1899 
(see  Plan  of  1889),  99,  1477. 

By  Maj.  Quinn,  1899,  for-  expenditure 
of  funds  in  dredging  at  Sunken  Island, 
Mills  Bar,  and  Magazine  Bend,  1900, 
1767. 

Surreys. 

An  elaborate  survey  made  a  short  time 
before  the  war,  70,  o8. 

Under  direction  of  Maj.Craighill,  1870, 
70,  68. 

Under  direction  of  Maj.  Craighill, 
'  1873-74,  74,  ii,  46. 
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Under  direction  of  Lt.  Col.  W.  P. 
Oraighill,  1881-82,  82,  904. 

Oiraiered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  Lt  Fiebeger,  89,  957. 

Examination  and  survey  of  harbor  at 


Petersborg  and  Appomattox  River  or- 
dered by  act  of  July  13, 1892,  made,  1892, 
by  Lt  Burr  (report  unfavorable),  98, 
1847,  1348. 
Maps,  89,  900;  98,  1340. 


APPONAIJO  HARBOR,  COlfTEMET  BAT,  R.  I. 


Oommeree. 

In  1893  the  interests  involved  seemed 
to  make  the  desired  improvement  of  local 
but  not  of  national  importance,  98, 
870. 

Chibf  op  P^noinebrs.    Beport,  98,  71. 
Engineer  in  Chakgb.     Capt  W.  H. 
Bixby,  1892-93.     Report,  98,  869. 


Physical  eharaeteiifttlea. 

The  harbor  is  located  at  the  northwest 
comer  of  Greenwich  Bay,  on  the  w€«t  8i<le 
of  Narraaansett  Bay,  and  about  10  miles 
south  of  Providence,  98,  869. 

Snrvejr. 

Examination  ordered  by  act  of  July  14, 
1892,  made  by  Capt.  Bixby,  1893  (report 
unfavorable),  98,  869. 


APP041IJ1IVIHI1MR  RITER,  BEL. 


Appropriations. 

1890,  $5,000,  91,  1161. 
5,000,  92,  951. 
5,000,  96,  1114. 
5,000,  96,  947. 
5,000,  99,  1375. 


1892, 
1894, 
1896, 
1899, 


Total,  25,000 

ContraeU. 

1691.  F.  0.  Somers,  dredging,  19 
cents  per  c.  v.,  91,  1162. 

1893.  F.  C.  Somers,  dredging,  11 
cents  ner  c.  v.,  p.  m.,  98,  1198. 

1§95.  F.  L.  Somers,  dredging,  14.7 
cents  per  c.  v.,  p.  m.,  96,  1115.  (Con- 
tract annulled  July  27,  1896,  97,  1261.) 

1997.  Egan  &  Bochman,  dredging, 
10  cents  per  c.  y.,  p.  m.,  97,  1262. 

1§99.  River  and  Harbor  Improve- 
ment Co.,  dredging,  12  cents  per  c.  y., 
p.  m.,  1900,  1634. 

Eniineert. 

Chief  of  Engineers.  Reports,  81, 
129;  89, 112;  90, 102;  91, 121;  92, 121; 
98, 131;  94, 119;  96, 135;  96, 124;  97, 
158;  98,  161;  99,  185;  1900,  211. 

Engineers  in  Charge: 

Col.  J.  N.  Macomb.    Report,  81,  826. 

Maj.  W.  F.  Smith,  U.  S.  agent,  1890- 
1900.  Reports,  90,  943;  91,  1161;  92, 
950;  98,  1197;  94,  875;  96,  1114;  96, 
946;  97,  1261;  98,  1149;  99,  1374; 
1900,  1633. 


.Assurr  A  NTS  * 
W.  S.  Edwards.     Report,  81,  826. 
A.  Stierle.     Report,  90,  943. 

Operations. 

1890-91.  24,981  c.  v.  dredged,  91, 
1161. 

1 899-93.  38,575c.  v.,  p.  m.,  dredged, 
98,  1197. 

1898-99.  60,091  c.  y.  dredge<l,  09, 
1375. 

1899-1900.  37,596  c.  v.  dredged, 
1900,  1633. 

Physical  ctaaracterlsUc^. 

Description  of,  90,  944. 

Plans. 

'  By  Col.  Macomb,  1880,  for  improve- 
ment of  creek  by  dredging  from  CKlitsa 
to  its  mouth,  a  distance  of  9{  miles,  so  as 
to  give  6  f.  depth  at  m.  1.  w. ;  estimated 
cost,  $71,382,  81,  826. 

Projects. 

By  Mai.  Smith,  1889,  excavation  of 
a  channel  8  f.  deep  at  m.  1.  w.,  with  a 
width  of  80  f.,  from  the  brid^  at  Odessa 
to  Townsends  Wharf,  3}  miles,  and  a 
width  of  100  f.  from  this  wharf  to  the 
mouth,  5  miles;  estimated  cost,  $^,963, 
90,  947. 

SurrCTS. 

By  W.  8.  Edwards,  1880,  81,  826. 

Ordered  by  act  of  Aug.  11,  1888, 
made,  1889,  under  direction  of  Maj. 
Smith,  90,  945. 
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Approprlatloiu. 

1872,  II,  600,  73,  69,  688;  78,  74, 

772;  74,  84. 

1873,  2,000,  73,  74,  772;  74,  84; 

76,  92. 
1875,  2,000,  75,  92,  ii,  122. 
1878,  5,000,  78,  71,  510. 
1890,  10,000,  91,  1257. 
1892,  5,000,  92,  1044. 
1894,  3,000,  96,  1227. 
1896,   3,000,  96,  1038. 


Total,   31,500 

CoiDBieree. 

Requirements  of,  do  not  justify  carry- 
ing out  the  project,  74,  ii,  37. 

Resources  of  the  country  tributary  to 
Aquia  Creek,  90,  1100. 

Improvement  of  benefit  to  commerce. 
Two  vessels  able  to  peas  in  the  dredged 
channel,  98,  1194 

€)oiitraeU. 

1873.  A.  A.  Dodge,  dredging,  15 
cents  per  c.  v.,  76,  ii,  122. 

1875.  A.  A.  Dodge,  dredging,  13 
cents  per  c.  v.,  76,  348. 

1878.  G.  H.  Ferris,  dredging,  11} 
cents  per  c.  v.,  79,  604. 

1891.  F.  C.  Somers,  dredging,  12^ 
cents  per  c.  v.,  91,  1257. 

1893.  F.  C.  Somers,  dredging,  11 
cents  per  c.y.  ($3,300),  98,  1288. 

1894.  T.  P.  MoHjan,  dredging,  15 
cents  per  c.y.  ($2,400),  96,  1223. 

1897.  ^Baltimore  Dredging  Co., 
dredging,  18  cents  per  c.  y.  (^,240),  98, 
1192. 

En^neeri. 

Chief  op  Engineers.  Reports,  71,  76; 
72,  69,  71;  78,  74;  74,  84;  76,  92;  76, 
67;  77,  64;  78,  71;  79,  84;  89, 135;  90, 
121;  91,  139;  92, 140;  93, 151;  94, 139; 
96,  160;  96, 144;  97, 179;  98, 182;  99, 
210. 

Enoinsebs  in  Chabge: 

Maj.  Wm.  P.  Craighill.  Reports,  71, 
620;  72,  688,  707;  78,  771;  74,  ii,  37. 

S.  T.  Abert,  U.  S.  agent,  76,  ii,  110. 
U.  S.  C.  E.,  1874-91.  Reports,  76,  ii, 
121;  76,  348;  77,  359;  78,  510;  79, 
603;  90,  1096,  1097. 

Lt.  Col.  P.  C.  Hains,  1891-92.  Report, 
91    1255. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 92,  1042;  98, 1286;  94,  944;  96, 
1224. 

Maj.  C.  J.  Allen,  1896-^.  Reports, 
96, 1036;  (Lt.  Col.),  97, 1324;  98,  1193; 
99,  1423. 

ASSIOTANTS: 

Capt.  Chas.  B.  PhilUps.  Report,  72, 
708. 


J.  £.  Weyss  and  G.  Thompson;  72, 
707,  708. 

Estimate*.  (See  Hans  and  PrcjecU. ) 
By  Capt.  Phillips,  for  51,667  c.  y. 
of  dredgmg  and  972  rods  of  wattling, 
113,505.14;  72,  707,  709.  Increased  by 
Maj.  Craighill  to  $18,000,  72,69,  71,  688, 
708;  78,  74,  771;  76,  ii,  121. 

Increased  by  S.  T.  Abert,  U.  S.  C.  E., 
to  $20,000,  76,  67,  348.  To  complete 
existing  project,  $14,500;  77,  64,  359. 
The  work  reported  completed,  79,  84, 
605. 

OlMtructlom. 

The  Secretary  of  War,  1892,  ordered 
the  Richmond,  Fredericksburg  and  Po- 
tomac R.  R.  to  widen  the  draw  of  its 
bridge  over  the  creek  and  revoked  the 
order  in  1893,  98,  1287. 

The  Secretary  of  War,  1895,  approved 
the  plans  and  granted  permission  to  the 
Richmond,  Fredericksbuiig  and  Potomac 
R.  R.  to  erect  temporary  structures  in 
the  creek  and  to  close  the  draw  to  navi- 
gation while  new  girders  were  being 
placed  in  the  bridge,  96,  1227. 

Operations. 

1874-75.  17,576  c.  y.  were  removed, 
76,  ii,  122. 

187A-76.  The  channel  b^n  in  1874 
was  completed  40  f.  wide  and  4  f.  deep, 
and  a  portion  widened  to  80  f.,  76,  348. 

187II-79.  Channels  were  completed 
by  dredging  5  f.  in  depth  and  50  f.  in 
width,  being  all  that  the  requirements  of 
commerce  demanded,  79,  84,  605. 

1890-91.  2^670  1.  f.  of  channel 
dredged  to  full  width  of  80  f .  and  depth 
of  6  f.,  91,  1257. 

1891-93.  Channel  comph^ed  to  the 
Richmond,  Fredericksburg  and  Potomac 
R.  R.  bridge,  92, 1044. 

1893-94.  28,554  c.  y.  dredged,  94, 
947 

1894-95.  17,731  c.  y.  dredged,  96, 
1227. 

1897-98.  About  18,000  c.  y.  dredged, 
98,  1192,  1194. 

Physical  characteristics. 

Description  of,  72,  708, 709;  74,  ii,37; 
76,  92;  90,  1100;  97,  1324;  98,  1193. 

Plans. 

By  S.  T.  Abert,  1890,  excavation  of  a  cut 
from  Brents  Point  to  the  Narrows,  150 
f.  wide  and  8  f.  deep  at  the  mouth  of 
Austens  Creek,  with  the  construction 
of  100  1.  f.  of  brush  and  pile  dike; 
estimated  cost,  $101,278,  90,  1102;  91, 
1256. 

Projects. 

By  Capt.  Phillips,  and  concurred  in  by 
Maj.  Craighill,  for  dredging  a  channel  40 
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f.  wide  bv  6  f.  deep  from  the  "  Narrows  " 
to  the  6-t.  curve  below  the  new  railroad 
bridge,  and  wattling  the  channel  banks 
from  the  **  Narrows'*  to  the  bridge,  972  r., 
72,  69,  71.  688,  708,  709. 

By  Maj.  Graighill,  to  expend  appro- 
priation of  1872  in  dredging  a  channel 
20  f.  wide  by  4  f.  deep  from  the  draw  in 
the  railroad  bridge  toward  the  "Nar- 
rows'* as  far  as  practicable,  72,  69,  689. 
Completion  of,  not  justified  bpr  the  wants 
of  commerfe,  74,  37.  Mollified  by  S.  T. 
Abert  to  50  f .  wide  and  5  f.  deep,  78,  71, 
510;  70,  84,  604. 

By  8.  T.  Abert,  1890,  excavation  of  a 
channel  80  f .  wide  and  6  f .  deep  between 
the  mouth  and  the  "Narrows;"  esti- 
mated coHt,  $40,000,  90,  1097. 

By  Maj.  Davis,  1893,  the  original  proj- 
ect was  modified  to  permit  the  foot  of 
the  slope  of .  dredged  material  deposited 


;  on  the  bank  above  the  railroad  bridce 
,  to  be  15  f.  from  the  edge  instead  of  20  f., 

on  account  of  a  dredge  lai^ge  enough  to 
I  secure  the  latter  distance  not  being  able 
I  to  get  through  the  railroad  bridge  draw, 

08,  1287.    Completed,  1898,  08,  1194. 

Survejrt* 

Ordered  by  act  of  Mar.  3, 1 87 1 ,  assigned 

I  to  Maj.  Graighill,  and  made  under  his 

direction  and  the  immediate  supervision 

of  Capt.  Phillips;  71,  76,  620;  72,  69, 

I  71,  688. 

I  By  J.  E.  Weyss  and  G.  Thompson,  in 
June  and  July,  1871,  72,  707,  708;  78, 
74,  771;  74,  84;  76,92,  ii,  121. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1890,  under  direction  ofS.  T.  Abert,  90, 
1097. 

Examination  made  by  Lt.  Col.  Allen, 
1897,  07,  1325. 


ARAIVSAS  BAY,  HARBOR,  AND  PASS,  TEX.»     (See  Aransas  Pass  and 

Corpus  Ckristi;  Matagorda  Bay. ) 


Approprlatlont. 

1879,  $35,000,  70,  111. 

1880,  65,000,  80,  1247. 

1881,  80,000,  81,  1359. 

1882,  100,000,  82,  1471. 
1884,  100,000,  84,  1316. 
1886,  101,250,  86,  1333. 
1888,  100,000,  88,  1308. 

1897,  «>  5,000,  act  June  4,  1897. 
1899,   60,000,  00,  1972. 


Total,    (H6,2r)0 

Commerce. 

Important,  71,  531;  70,  933,  936. 
Trade  of  Corpus  Christi,  80,  1567. 
Description  of,  08,  1531,  1549. 
See  Projects. 

Contracts. 

1§§1»  F.  Brunner,  brush,  $3.35  per 
cord;  82,  1469;  C.  M.  Holdin,  stone,  82, 
1469. 

1§83.  A.  M.  Shannon  &  Co.,  brusli, 
$2.60;  stone,  $5  per  c.  y.,  83,  1092. 

1§§4.  A.  M.  Shannon  &  Co.,  brusli, 
$2.60;  stone,  $4.40  per  c.  y.,  86,  1466. 

1§§7»  A.  M.  shannon  &  Co.,  riprap, 
$2.95  per  c.  v.,  88,  1308. 

188§.  Charles  Clarke  &  Co.,  riprap, 
$2.99  per  c.  y.,  80,  1565. 

1§09.  C.  Clarke  &  Co.,  dredging,  45 
and  80  cents  per  c.  y.  ($53,750)  1000, 
2337. 

Eiii^lneert. 

Chief  op  Engineers.  Reports,  70,  31, 
62;  71,  66;  78,  85;  70,  111,  112;  80, 149; 
81,  202;  82,  199;  83,  204;  84,  219;  85, 


229;  86,  226;  87,  191;  88, 175;  80,  206; 

00,  185;  01,  235;  08,  289;  00,  344,345; 
1000,  392. 

Boards  of  Engineers: 
Ordered  to  convene  at  New  York  Julv 

1,  1879,  70,  928.  Convened  by  S.  O.  No". 
63,  O.  C.  of  K.,  1879  (see  Projects),  80, 
1254. 

Convened  at  New  York,  July  19,  1887, 
to  report  upon  the  improvement  of  Aran- 
sas Pass.  Report,  88, 1318.  (Cols.  Casey, 
Abbot,  and  Craighill;  Lt.  Cols.  Houston 
and  McFarland,  and  Maj.  Kini;. ) 

Convened  by  S.  O.  145.  dated  A.  G.  O., 
June  23,  1897,  at  city  oi  Aransas  Pass, 
Tex.,  on  July  20,  1897,  and  at  Tarpon  and 
Corpus  ChriHti,  Tex.,  on  other  dates,  to 
ascertain  the  character  and  value  of  im- 
provements made  at  the  pass  by  the 
Aransas  Paf^s  Harbor  Co.  Report,  08, 
1527.  (Col.  H.  M.  Robert,  Maj.  Wm.T. 
Ro8sel],Capt.  John  Biddle.) 

Constituted  by  S.  O.  No.   145,  dated 

June  23,  1897,  convened  at  New   York 

'  Citv,  Oct.  7,  1898,  by  S.  O.  No.  24,  dated 

,  Oct.  1, 1898  (seeSurt^fH).   Report,  1000, 

1974.    (Col.  H.  M.  Robert  and  Maj.  W.  T. 

Rofisell.) 

Enginerrs  in  Charge: 

Maj.  C.  W.  Howell,  1871-79.  Reports, 
71   526*  70  928 

Maj.  S.  M.  Mansfield,  1880-86.  Reports, 
80,  1245;  81,  1358;  82,  1469;  88,  1091 ; 
84,  1312;  86,  1464;  86,  1330. 

Maj.  O.  H.  Ernst,  1886-90.  Report»s 
87,  1431;  88,  1307,  1312;  80,  1564. 

Maj.  C.  J.  Allen,  1890-91.  Reporta, 
00,  1810;  01,  1942. 


d  Examination.— Report  (unfavorable),  Apr. 

id  vail 


,      ,     18,  IH53.    (H.  Doc.  No.  4«2,  65th  Cong.,  2d  sees.) 
For  Board  to  ascertain  character  and  valae  of  improvements  of  Aransas  Pass  Harbor  Go. 
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Maj.  J.  B.  Quinn,  1888.  Report,  08, 
1527. 

Capt  C.  8.  RicW,  189&— .  Reports,  00 , 
1972,  1973;  1000,  2336. 

Lt  E.  A.  Woodrafif;  71,  66.  Report, 
71,  526. 

H.  C.  CoUine,  Report,  70,  934. 

H.  S.  Douglass  and  W.  H.  Hoffman; 
70   934. 

T.  S.  Sedgwick.     Report,  80,  1247. 

W.  L.  Webb.     Report,  82,  1472.  I 

J.  E.  Savage.     Report,  88,  1308.  I 

G.  Bagnall.    Report,  80,  1566. 

R.  B.  Talfor.     Report,  1000,  2337. 

fiitlmatefl.  (See  also  Pla7i8  and  Proj- 
ecU.) 

By  Lt.  Woodruff,  for  cost  of  Ist  plan, 
$31,794.48;  2d,  $49,500;  3d,  $688,355.25; 
4th,  $99,000;  5th,  $31,293.90,  71, 529, 530. 

By  Maj.  Howell,  for  cost  of  1st  plan 
$11,748;  2d,  $31,123.40;  3d,  $167,222.10 
and  $198,888.75;  4th,  $2,000;  5th,  $30,- 
555.50,  70,  932,  933. 

Ifeslslation. 

Charter  of  the  Aransas  Pass  Harbor 
Co.,  08,  1553.    Acts  of  Confess  under 
which  the  company  operated,  08,  1554,  ' 
1556.  ' 

The  Aransas  Pass  Harbor  Co.,  1899,  > 
released  and  surrendered  all  rights  and  I 
privileges  gianted  to  it  in  Aransas  Har-  i 
bor  by  Congress;  also  the  jetties  in  said  ; 
harbor,  1000,  1972.  j 

Operations.  i 

1879-80.  Preliminary  work  in  prog-  i 
ress,  80,  1246.  , 

18SO-81.     Work  done  with  hired  | 
labor  and  open-market  purchases;  con-  , 
structing  grom  jetties  for  protecting  Mus-  | 
.tang  Island  and  the  south  channel  jetty, 
81,202,  1361. 

1881-8d«  Constructing  jetties  with 
hired  labor,  82,  1469;  successful  work 
done,  82,  199,  1470,  1474. 

lSSd-S3.  Extending  south  jetty, 
1,200  1.  f.,  with  15,476  c.  y.  brush  and 
3,474  t.  of  stone,  88,  1092. 

19S3-84.  Extending  jetty  to  length 
of  3,900  1.  f.;  10,686  c.  y.  brush  and  2,940 
('.  y.  stone  used;  channel  10^  f.  deep  at 
m.  1.  w.  obtained  over  the  bar.  84, 219, 
1314. 

1  II84~§5.  Extending  jetty  seaward, 
and  raising  height  with  23,017  c.  y.  of 
brush  mattress  and  4,626  t.  of  stone; 
building  superstructure  with  hired  labor, 
over  work  previously  completed;  chan- 
nel 11  f .  at  m.  1.  w.  obtained  over  the 
bar,  85,  1466. 

1SS«^96*  With  hired  labor,  repairs 
made  to  outer  end  of  south  jetty,  and 
trees  planted  on  St.  Josephs  Island,  86, 
1332. 


1866-8 7.  Protective  work  in  prog- 
ress, 87,  1432. 

188T-88.  Protective  work  con- 
tinued; 27,825  c.  y.  riprap  laid  protect- 
ing 1,895  1.  f.  of  bank;  414,982  s.  f.  of 
slope  covered;  480  1.  f.  of  spur  dike  built, 
88,  1311. 

1 888-80.  15,988  c.  y,  riprap  placed 
in  protective  work,  covering  278,531  s.  f. 
of  slope;  205  1.  f.  of  spur  built,  80,  1565. 

1880-00.  Repairs  to  revetment  at 
head  of  Mustang  Island,  00,  1811. 

Physical  cliaraeterlstlc^. 

General,  71,  527  etseq.;  70,  929,934 
etseq.;  80,  1254;  81,  1360;  08,  1529. 

Rate  of  movement  of  bar,  87,  1431. 

Tidal  basin  and  volume  of  tidal  prism 
at  Aransas  Pass;  depths,  suriace  widths, 
and  areas  of  cross  sections,  88, 1316. 

Description  of,  Aransas  Bay,  01, 1942. 

Table  showing  variations  of  depths, 
widths,  and  cross  sections  of  the  pass, 
08,  1530. 

Table  indicating  that  since  the  build- 
ing of  the  jetty  the  position  of  the  chan- 
nel apparently  more  constant  and  the 
width  across  bar  lessened,  08,  1540. 

Plant.    (See  Etiimates^  Private  worky  and 

Projects. ) 

By  Lt.  Woodruff:  (1)  for  groins  of  pile 
work,  normal  to  shore  line;  (2)  for  a 
system  of  riprap  jetties;  (3)  for  a  canal 
from  mouth  of  Turtle  Cove  to  Corpus 
Christi  Bay  4  miles  in  length,  150  f. 
wide,  and  10  f.  deep;  ^4)  for  a  system  of 
ripraping,  building  tnangular  prisms  of 
palm,  palmetto,  or  mangrove  from  Turtle 
Cove  to  the  Gulf  coast  line;  (5]  for  a  re- 
vetment or  jetty  on  north  side  ot  entrance 
to  the  canal  1,400  f.  long  and  10  f.  wide, 
71,529,530. 

)iY  Maj.  Howell:  (1)  for  closing  Corpus 
Chnsti  Pass  by  a  dam;  (2)  for  deepening 

g resent  channel  between  Corpus  Christi 
lay  and  Aransas  Pass  to  a  depth  of  10  f.; 
(3)  for  dredging  other  channels  than  the 
one  already  in  use;  (4)  for  the  prevention 
of  drifting  of  sand  off  from  the  lower 
portion  of  St.  Josephs  Island  into  shoal 
portions  of  the  Pass;  (5)  for  dredging  a 
channel  in  Aransas  Pass  to  the  depth  of 
10  f.  and  width  of  100  f.,  70,  930,  931. 

Private  (private  and  corporate) 
work. 

Work  by  private  enterprise,  1869,  for 
the  improvement  of  the  channel  by  ex- 
tension of  jetties,  to  cut  off  secondary 
channel,  and  to  aid  in  deepening  main 
channel,  71,  528;  70,  930,  937. 

Channel  between  Corpus  Christi  and 
Aransas  Pass  deepened,  70,  930. 

$10,000  subscribed  by  local  interests  in 
1883  to  carry  on  the  work,  84,  1313; 
87,  1432. 
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ASALTTICAL  ASD  lOFICAI.  UllKX  TO 


at»cl  S^  iect 


rc;.  MXfi  voct     Ml, 


•m^^  F**  Hat-,  t  «  i  .  96,  :%>4-     HifC^rr 

«J  fj»-  ■*•>  :t-  w:..- u  *Tc»^.r-ii  rj<  tbe  ojO- 
#^r^-;  o  *■*  two  >^t.i*  *•♦  *c^:^«Ty 
J  A.',.  98,  IV/-I  ,  ar.-i  ctrrta^r.  mai.liarT 
»  rk  :r.  ♦.*.♦- .  Uir^z^..  98,  :--*7.  .^  -cusct^ 
98,  l-Vl-*>7.^  <*<-■:.!:•  t  "S  w  •rc««h*'i; 
#rxar;-.r..ed  bv  K^rJ  t4  \^-^.  98.  1^*». 
ef;-.*^-  of,  98,  l.>4--:  o^  .^.  98,  IMl. 

By  Maj.  H'»wfrV!  I  U*r  •i^^peniof 
c^<anr.frl  over  lit*'  \at  at  the  ectianee  to 
AranriM  Pa.r»>».th  far«.:r«t^t«>«t4i tract  the 
cTim-r.t  aii'l  inf-reat^  its  f^i^anmr  effect: 
#?*t i  r J  -at*^l  r -r^ .  k^  i.  4*.t> :  -J  \f,T  protectiiv 
tfi*-  *f\A  of  Ma<-ianj;  I?>lan«l  fr^Hn  eroo^jn 
with  nuutir.ir  of  fiL-a-io^s  lAlIagsteii  with 
ff*«*rje>*;  et^tiiuate'l  <-i«-t,  $1:^.440,  79,  H^. 

By  B«irrl  r,f  Enirineen>.  1S79,  for  fonD- 
in^  and  niaintaiuiiiir  a  12-f.  rhannel  at  m. 
I.  w.  oVerth**  Jiar  by  exteDdingtheDorth 
jHty  frrjrn  the  einl  of  .St.  Josephs  Island, 
and  the  t*oiith  j«-tty  fn.rn  the  end  of  Mas- 
tariff  Inland,  and  th#-  ^-ongtructiDp  of  groins 
in  conjnnction  with  h^ear-h  protection 
for  the  h<^d  of  Mui^tanK  Inland  to  and 
lieyond  Turth-  Cove:  «vtimated  c<««t,  jet- 
ti«^,  groinn,  etc.,  |7.79,1h5;  the  improve- 
nii-nt  of  the  interior  channel  from  the 
flaw  an  to  Rookfiort  and  Corpus  Chrirti 
t/j  \Hi  by  dred^'ng;  estimated  cr«t  (by 
Maj.  HowelIj,M41,537.75,80, 1247, 12.>t; 
81,  \:im;  86,  1465;  86,  1330;  (by Cola. 
Tower  and  Newton  and  Lt  Col.  Gill- 
more)  80,  1271.  In  1887,  the  work  de- 
wifne^l  and  partly  executed  having  partly 
failed  U}  obtain  the  desired  result  at  the 
I>as8,  Maj.  Enist  proposed  to  abandon  as 
niuc-h  of  the  w>uth  jetty  as  curved  north- 
ward, and  by  an  easy  change  in  direction 
to  the  Hr,uth  ward  to  lead  the  jetty  bv  the 
Hhorte«t  line  to  deep  water,  the  north 
jetty  to  Ik;  placed  parallel  to  the  outer  end 
of  the  south  jetty.  To  protect  Mustang 
Island  It  was  proposed  to  riprap  its  slope 
from  high-water  mark  to  bottom  of  the 
channel.  The  works  proposed  were  ex- 
pected to  secure  a  channel  at  least  20  f 

^^.^72.  ^87  HsT*^  ^'*''^^^'  tQ,062,^ 
(JongroBs  having,  in  1890,  granted  to  the 
Aransas  Pass  Harbor  Co.  the  right  to  im- 
prove the  navigation  of  the  pass,  further 
operations  on  the  part  of  the  Government 
were  sunpended,  90,  1811. 


l£  I4n  tke  Bovd  of  1»7  waa  off  ooiii- 
>,«  ibat  the  works  €d.  the  Anmss  Fmb 
Harbor  Col  for  the  improfcincnt  of  the 
wf«  ol  BO  Tdoe  to  the  Goreniment, 
1M4:  aad  dkoved  that  if  the  Gen- 
Go'TvnuDCBt  shoold  take  ap  and 
cr^ni  rf«ie  the  works  for  the  improvemoit 
^A  the  1MB  the  aeraritieB  of  the  compuiy 
w  -yTLmi  tje  pnctieallT  as  Taioahle  aa  if  the 
impnTtrCMnits  had  been  eiierted  by  the 
'  o.<ajpaDT.  98,  I^^ 

By  Board  of  Fjininw'ia,  1897,  to  oon- 
^cnxt  two  parallel  jettieB,  also  to  remove 
a  pan  of  the  old  Government  jetty  and  to 
dre«ice  to  o^^cain  a  30-1  channel  150  f. 
w>1e  at  bi-4tom:  estimated  cost,  $1,525,- 
OCO.  99,  1V75. 

By  CipL  Riche.  1900,  to  expend  $40,- 
77?.'^5,  rcaiain«ler  of  appropriation  of 
IS!^  to  complete  part  of  north  jetty, 
1900,23^ 


By  LL  Woodruff,  1870.  Reports,  71, 
526.528. 

Bt  H.  C.  Collins,  1878.  Beporta  79, 
928  9S4. 

Minor  eorve\'s.  80,  1258,  1264;  89, 
1470;  88, 1092;'  85.  1466;  190O,  2336. 

Sarvev,  1882,  by  H.  C.  Ripley  and  W. 
L.  Webb,  82,  1470. 

Made,  1887,  imder  direction  of  3faj. 
Ernst,  88,  1312. 

Examination  of  Aranaas  Bay,  ordered 
by  act  of  Sept  19,  1890;  made,  1891, 
under  direction  of  Maj.  Allen  (report 
imfavorable  to  removii^r  Half-Moon 
Beef)  91    1942. 

Simdry'dvil  act  of  Jtme  3,  1898,  pro- 
vided for  a  board  of  engineers  to  ascertain 
the  character  and  ^ae  of  the  improve- 
ments made  at  the  pass  by  the  harbor  com- 
pany. Report  of  the  board,  1897-08, , 
1527. 

Plans,  specifications,  and  estimates  for 
improving    the   harbor,  and  especially 

Elans  and  estimates  for  removing  sand 
ar  at  the  pass,  and  the  deepening  of  the 
channel  across  the  bar,  to  a  depth  of  at 
least  20  f.  and  a  width  of  at  least  150  f. 
at  bottom,  to  furnish  an  inlet  for  vessels 
from  the  Gulf  of  Mexico,  the  report  to 
be  rendered  to  say  whether  the  work 
should  be  nndertaken,  called  for  by  joint 
resolution,  May  28,  1898.  Board  of  1897 
reported  favorably.     1900,  1974. 

Maps. 

Map  of  the  coast  of  Texas  and  maps  on 
enlaii^ed  scale  of  Corpus  Christi  and 
Aransas  bays  and  their  connections,  fol- 
lowed by  plans  of  dam  and  jetty,  79, 
934;  86^  1466;  1900,  2340. 

Location  of  jetties,  87,  1432. 


USPOBTS  OF  OHISF  OF  EKGIKSEBS,  U.  8.  ABXY. 


43 


ARCADIA,  MICH. 


Commerce. 

Description  of.     Very  small  and  local. 
1900,  3943. 

EiifElneera. 

Chief  of   Engineers.     Reports,  99, 
505;  1900,  569. 

Engineer  in  Charge.     Capt.  C.  Hard- 
ing, 1899-1900.     Report,  1900,  3942. 

Assistant.     L.  W.  Goddard.     Report, 
1900,  3944. 

Ptayateal  eliaraeteristles. 

Description  of.    Arcadia,  a  village  18 
miles  north  of  Manistee  Harbor,  having 


communication  with  Lake  Michigan 
through  Bar  Lake,  and  through  a  dredged 
channel  (see  Private  work).     1900,  3943. 

Private  i¥ork. 

Channel  connecting  Arcadia  with  Lake 
Michigan  dredged  by  private  enterprise; 
cost,  about  150,000,  1900,  3943. 

Sorrejr. 

Examination  for  a  14-f.  cliannel,  150  f. 
wide,  ordered  by  act  of  Mar.  3, 1899,  made 
1899,  under  direction  of  Capt.  Harding 
(report  unfavorable),  1900,  3942. 


ARCHERS  HOPE  RITER,  TA. 


Appropriatlonfl. 

1881,  $5,000,  81,  990. 

1882,  5,000,  82,  842. 

Total,  10,000 

Commeree. 

See  Operations. 
Unimportant,  85,  1034. 

Contracts. 

l§8d.  G.  W.  Ferris,  dredging,  37} 
cents  per  c.  y.,  82,  1075. 

1893.  J.  Caler  &  Son,  dredging,  27} 
cents  per  c.  y.,  88,  841. 

En^neers. 

Chief  of  Engineers.  Reports,  80, 
125;  81, 159;  82, 155;  88, 161;  84, 165; 
85,  157;  86,  152;  87,  117;  88,  101. 

Engineers  in  Chabge. 

Capt.  C.  B.  Phillips,  1880-81.  Report, 
80,906. 

Capt.  J.  Mercnr,  1881-84.  Reports, 
81,  989;  82,  1074;  88,  841. 

Capt  F.  A.  Hinman,  1884-87.  Reports, 
84, 1031;  85,  1034;  86,  962;  87,  977. 


Col.  W.  P.  Craighill,  1888.  Report, 
88,  768. 

Assistants. 
J.  M.  Wolbrect.    Report,  80,  907. 
G.  H.  Elliott.     Report,  82,  1075. 

Operatlona. 

lS81-8d.  12,283  c.  y.  removed  by 
dredging;  no  great  advantage  to  commerce 
resulting  from  work  done,  82,  1075. 

188d-83.  16,254  c.  y.  removed  at 
mouth  of  river  by  dredging;  limited  ex- 
tent of  work  of  small  value  to  commerce, 
88,  841. 

Ph]rai<»il  charaeterltttca. 

Described,  80,  906. 

Projects. 

By  Capt.  Phillips,  1880,  for  channel  not 
less  than  50  f.  wide  and  6  f.  deep,  mouth 
to  Williamsburg,  5  miles;  estimated  cost, 
$19,400.70,  80,  907;  85,  157;  87,  117. 

Surveyt. 

Ordered  by  act  Mar.  3,  1879,  79,  95; 
made  by  J.  M.  Wolbrect.  (SeeiVojccte.) 
80,  907. 


ARCH  ROCK.     (See  San  Francisco,  Qd.) 

ARIB  REGIONS.     (See  Wyoming  and  Colorado.) 

ARKANSAS  RITER,  ARK.,  INB.  T.,  AND  KANS.     (See  Ihedges; 

Mississippi  River;  Western  Rivers. ) 

P*rt.  Appropriations. 

A.— Port  Smith  and  from  Fort  Smith  lo  W'ichitn.  Kans $163,000 

B.-Pine Bloir.  Ark 131,500 

C.—Uttie  Rock  to  mouth 19, 000 

D.-FortSmlth 18,000 

|>— ArkaxuwB  and  B^ansuN « 1,  OSO,  000 

r.— Removing  ob«trm*tions 440, 875 

Total a  1,792,375 


a  See  Western  Rivera. 
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ANALYTICAL   AND  TOPICAL   INDKX  TO 


Appropriation^.^ 

1876,  ft    $10,000,  77, 

80. 

1878,  ft      10,000.  78, 

92. 

1879,  f      20,000,  79, 

125. 

1880,        15,000,  80, 

1467. 

1881,        24,000,  81, 

1510. 

1882,        20,000,  82, 

1169. 

1886,        54,000,  87, 

1510. 

ARKANSAS  RIVER,  ARK.,  IND.  T.,  AlVB  KAlVS.-€ontinaed. 

Part  A. — ArkanMU  River  (at  Fort  Smith  and  from  Fort  Smith  to 

Wichita,  Kam.)-     (^"^ee  Wetiem  Hirers.) 

ISSO-Sl.  Constructing  snag  boat, 
81,  1509. 

1SS1-S9.  Operating  snag  boat  be- 
tween mouth  of  Grand  Kiver  and  Fort 
Smith,  82, 1577.  Repaus  to  dike  at  Fort 
Smith,  82,  1578. 

1SS3-S3.  1,047  snags  and  trees  and 
20  piles  of  drift  removed  between  mouth 
of  Grand  River  and  Fort  Smith,  83, 1169. 

18S3-S4.  2,890  snags  and  trees  and 
2  drift  piles  removed,  84,  1399. 

1SS4-S5.  1,399  snags  and  trees  re- 
moved, 85,   1562. 

1 S  S6-S  7.  Dike  construction  at  Dar- 
danel  le ;  commencement  of  operations  be- 
low Little  Rock  under  project  of  1886, 87, 
1512, 1519. 

Physical  charaeterlntlcsa. 

General    description,    79,    1086-1088. 

Bar  ol)etructing  free  accesH  to  citv  land- 
ing at  Fort  Smith,  77,  501. 

Change  in  river  due  to  construction  of 
dikes,  78,  661. 

Rocks  and  snags  in  channel,  79,  1065- 
1087. 

Erosion  of  river  hank  in  front  of  Fort 
Smith  and  bar  formation  at  Van  Buren, 
84,  1397. 

Private  (corporate)  iirork. 

Construction  of  3  jetties  by  the  Oil  and 
Compress  Co.  at  Fort  Smith   84,  1397. 

Projects. 

By  Maj.  Suter,  for  improvement  of  river 
at  Fort  Smith,  with  dike  of  brush  and 
.stone,  extending  1,100  f.  out  from  left 
bank,  and  from  its  outer  end,  a  longitudi- 
nal dike,  600  f .  in  length,  extending  down- 
stream; thus  to  force  main  channel  toward 
right  bank,  so,  by  deepei  ing  the  cro»*ing 
over  the  bar,  to  render  the  city  landings 
accessible,  78, 658.  To  widen,  raise,  and 
strengthen  dam  at  Fort  Smith,  to  give  a 
uniform  height  of  8  f.  above  mean  low 
water,  78,  &8;  success  of  this  project, 
79,  1082.  For  removal  of  rocks,  snags, 
and  other  obstructions  from  the  river 
generally,  at  an  estimate<l  rost,  originally, 
of  $900,000,  subsequenlly  reduced  to 
11100,000,  79,  1081,  1086,  1088;  81,  215. 

By  Capt.  Taber,  1885,  for  the  perma- 
nent improvement  of  the  river  from 
Little  Rocki,o  its  mouth,  contemplating 
a  channel  at  least  200  f.  wide  and  6  f. 
(U^p  at  low  wat>er,  bv  the  contraction 
and  regulation  of  the  channel;  estimated 
cost,  $2,538,544,  86,  1603;  87,  1524. 


Total,     153,000 

Commerce. 

Important,  78,  658;  79,  126. 

Defente. 

Forts  Gibson,  Ind.  T.,an<l  Smith,  Ark., 
in  vicinity,  77,  501;  78,  658;  79,  1081, 
1082. 

Enfflneem. 

Chief  of  Fngineers.  Reports,  77,  80; 
78,  92,  93;  79,  125,  126,  127;  80,  168; 
81,  215;  82,  213;  83,  221;  84,  229,232; 
85,  245, 251;  86,  244;  87,  205, 1522. 

Board  of  Esoinebrs.  Convened  at 
New  York,  Mar.,  1887,  to  consider  the  im- 
provement of  the  ArkansiLs  River.  Re- 
ports, 87,  1523, 1527.  (Cols.  Casey  and 
Abbot,  Lt.  Cols.  Comstock  and  McFar- 
land.) 

Enoineebs  is  Charge: 

Maj.  Charies  R.  Suter,  1877-78.  Re- 
ports, 77,  501;  78,  658;  79,  1081, 1085; 
80,  1466;  81,  1660. 

Capt.  T.  H.  Handbury,  1881-83.  Re- 
ports, 81,  1508;  82,  1576;  83,  1168. 

Maj.  M.  B.  Adams,  1883-84.     Report**, 

84,  1397, 1399, 1405. 

Capt.  H.  S.  Taber,  1884-87.     Report^, 

85,  1561, 1611;  86, 1391;  87,  1510, 1519, 
1520. 

Capt.  b.  W.  Wellman,  78,  658.  Re- 
port, 78,  659. 

J.  H.  Curtis,  78,  658. 

J.  D.  McKown,  79, 1085.  Report,  79, 
1086. 

Obstructions. 

Bridges  not  provided  witli  draws,  79, 
1085. 

Operations. 

18Tr-7§.  1,800  f.  of  dike  construct- 
ed, including  100  f.  of  shore  protection, 
78,660. 

l§7§-79.  Dike  extended  400  f., 
strengthened  and  repaired,  79,  1081.^^ 

l§79-§0.  Repair  of  dike  at  Fort 
Smith,  80,  1467. 


0  9100,000  al80  appropriated,  1832^68.    (See  Westa-n  Riv^*.) 

t>  Allotted  from  appropriation  for  improvement  of  the  Mississippi,  Miaaouri,  and  Arkanaaa  RiTera. 

0  Fort  Smith  to  WichiU,  Kans.,  70. 126. 

d  Method  of  conatructlng  dikes,  78.  6d9, 660. 


BEF0BT8  OF   CHIEF   OF   EKOINEEBS,  U.  8.  AEMY. 
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ARKAIVSAS  RIVER,  ARK.,  IND.  T.,  ABID  KAjyS.— Oontinued. 

Part  A.— ArkanMM  Rl¥er  (at  Fort  Smith  and  tt^m  Fort  Smith  to 

l¥iehita,  Kans.)— Continued. 


Surreys. 

Under  direi*tions  of  Maj.  Suter,  1877, 
78,  659. 

By  J.  D.  McKown,  1878,  an  exami- 
nation of  Arkansas  River  from  Fort 
Smi^,  Ark.,  to  month  of  Little  Arkansas 
River  at  Wichita,  Kans.  Report,  79, 
1085,  1086. 


Survey  from  Wichita,  Kans.,  to  Fort 
Gibson,  Ind.  T.,  1884,  84,  232;  85,  1611, 
86,  1391. 

Maps.  Plans  for  brush  dike,  78,  658. 
Map  of  Arkansas  River  at  points  of  im- 
provement, 78,  660. 


Part  R.— Ariiansas  Riirer  at  Pine  Rlnft,  Arlc. 


Appropriations. 

1880,  125,000,  80,  1467. 

23,000,  81,  1503. 

20,000,  82,  1576. 

55,500,  84,  229. 

8,000,  86,  1376. 


1881, 
1882, 
1884, 
1886, 


Total,  131,500 

Eng^eers. 

Chief  of  Engineers.  Reports,  80, 
168,169;  81,214;  82,212;  88,220;  84, 
229,  1394;  85,  245;  86,  238;  87,  205. 

Engineebs  in  Charge: 

Maj.  C.  R.  Suter,  1879-81.  Reports,  80, 
1467  1468. 

Capt.  T.  H.  Handbury,  1881-83.  Re- 
ports, 81,  1502;  83,  1575;  83,  1168. 

Maj.  M.  B.  Adams,  1883-84.     Reports, 

84,  1393,  1395. 

Capt  H.  S.  Taber,  1884.  Reports, 
85, 1564, 1576;  86, 1376;  87, 1511, 1515, 
1518. 

Assistants: 

Capt.  T.  H.  Handbury.  Report,  80, 
1468. 

W.  H.  Byram.     Report,  81,  1504. 

E.  F.  OflScer.    Report,  85,  1571. 

T.  P.  Adams.    Report,  85,  1580. 

Operations. 

1S80-S1.  7,600 1.  f.  of  bank  revetted 
in  front  of  city  and  at  Yell's  Bend;  1,110 
1.  f.  of  wire  curtain  dike  placed  in  chan- 
nel 2i  miles  above  city,  81,  1502. 

1 8S 1-S9.  3,000 1.  f .  of  bank  revetted 
at  Yell's  Bend,  82,  1576. 

ISS^Sa.     3,000  1.   f.   of  bank  re- 

rided,  2,400  f.  of  low-water  and  1,000 
of  high-water  protection  placed,  88, 
1168. 

1S84-S5.  Construction  of  two  de- 
flecting dikes,  85 ,  1567.    Dikes  described, 

85,  1571,  1581. 


lSSft-86.  Construction  of  two  short 
deflecting  hurdle  dikes  in  front  of  Pine 
Bluff  City,  86,  1375. 

1886-S7.  Extension  of  dike  No.  1, 
87,  1516.    Successful  results,  87,  1517. 

Piiysical  characteristic's. 

Danger  from  cut-off  at  Pine  Bluff,  80, 

1469.  Erosion  of  bank  in  vicinity  of, 
80,  1469;  84,  1395;  85,  1565.  Forma- 
tion of  river  banks,  84,  1395.  Effect  of 
freshet  in  1884.  85,  1565,  1567. 

Plans. 

By  Maj.  Adams,  1884,  after  failure  of 

grevious  project,  to  protect  Pine  Bluff 
ity  bv  (1)  formation  of  cut-off  3  miles 
from  the  city,  atestimated  cost  of  $37,732; 
(2)  by  mattress  protection,  at  esti mated 
cost  of  $45,000;  (3)  by  pile  jetties  1,500 
f.  long,  at  estimated  cost  of  $55,000,  84, 
1396. 

Projects. 

By  Maj.  Suter,  1880,  for  the  improve- 
ment of  the  river  in  the  vicinity  oi  Pine 
Bluff,  by  the  protection  of  river  bank 
from  erosion,  rectification  of  the  river 
just  above,  and  prevention  of  a  cut- 
off across  the  peninsula  opposite  Pine 
Bluff;  estimated  cost,  $100,000,  80, 1468, 

1470.  Failure  of  project,  84,  1395;  85, 
1565;  87,  1515. 

By  Capt.  Taber,  1884,  to  protect  the 
threatened  destruction  of  the  city  front 
by  two  deflecting  dikes  of  piles,  brush, 
and  sand  boxes;  the  upper  dike  1,520  f. 
and  the  lower  dike  251  f.  long;  cost  about 
$49,000,  85,  1567,  1571,  1581. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1879,  70, 
127;  80,  169;  made  under  direction  of 
:  Maj.  Suter,  1879,  80,  1468. 
Maps,  81,  1504;  85,  1570. 


Part  €.— Arl&ansas  River,  Littie  Rocic  to  mouth. 


Appropriation. 

1884,  $19,000,  85,  1603. 

Engineers. 

Chief  of  Engineers.     Reports,  85, 
251;  86,  244;  87,  206. 


Engineer  in  Charge.  Capt.  H.  S. 
Taber,  1884-87.  Reports,  85, 1601;  86, 
1389;  87,  1528. 

Assistant.  C.  K.  Taft.  Report,  85, 
1604. 
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Phjrtlcal  characteristics. 

Described,  85,  1605. 

Plans. 

By  Capt  Taber,  1885,  to  obtain  a  chan- 
nel 200  f.  wide  and  6  f.  deep  at  low 
water,  Little  Rock  to  the  mouth,  by  the 
contraction  of  the  channel,  with  primary 


and  secondary  hurdles;  estimated  coet 
$2,538,544  (see  Projects,  Arkansa$  River, 
Ark.),  S6 J  1603. 

Surveys. 

From  Little  Rock  to  its  mouth,  86, 1601 ; 
86,  1389;  87,  1529. 


Part  P.— Arkansas  River,  at  Fort  Snilth,  Ark. 


Appropriations. 

1884,    15,000,  85,  1563. 
1886,    13,000,87,205. 

Total,  18,000 

Engineers. 

Chief  op  Enoinbers.  Reports,  85 ,  245 ; 
87,205. 

Enginsebs  in  Charge. 

Maj.  M.  B.  Adams,  1884.  Report,  84, 
1397. 

Capt  H.  S.  Taber,  1884-87.  Reports, 
85,  1563;  87,  1511,  1518. 

Assistant.    F.  D.  Lewis,  85,  1564. 

Operations. 

History  of  previous  operations,  85, 
1563. 

18S4-85.  Extension  of  jetty  previ- 
ously built  by  private  enterprise,  85, 1564. 


1696-87.  1,300  1.  f.  of  permeable 
dike  completed,  87,  1511. 

Pbjrsleal  eharaeterlstles. 

Erosion  of  river  bank  at  Fort  Smith,  84, 
1397. 

PriTate    work.       (See    Operaticng; 

Projects.) 

Projects. 

In  1878  Maj.  Suter,  for  a  brush  and 
stone  (like  at  Fort  Smith,  1,100  f.  long, 
extending  from  the  left  bank  and  near 
ihe  mouth  of  Poteau  River;  completed 
in  1879,  at  a  cost  of  $19,695,  78,  658; 
79,  1082;  85,  1563. 

In  1884  Maj.  Adams  proposed  repairing 
a  few  small  dikes  built  by  private  enter- 
prise, 84,  1397;  85,  1563. 


Part  E.— Arkansas  River,  Ark.  and  Kans. 


Appropriations. 

1888,  1150,000,  88, 
180,000,  00, 
250,000,  92, 
250,000,  05, 
100,000,  06, 
100,000,  00, 


1890, 
1892, 
1894, 
1896, 
1899, 


1385. 
1939. 
1680. 
2011. 
1666. 
2034. 


Total,  1,030,000 


Commerce. 

Prospective  advantages  to  commerce  to 
result  from  completed  improvement,  88, 
1384,  1388;  00,  1937;  01,  2041. 

Description  of ,  04,  1538,  05,  2010,  06, 
1665. 

Probable  increase  in  future  importance 
of,  08,  2107,  04,  1539. 

The  river  has  but  small  influence  on 
freight  rates,  06,  1665. 

The  commerce  for  1900  was  75,654 
tons,  valued  at  12,078,940,  1000,  417. 

Contracts. 

1§95.  H.  J.  Geoige  &  Co.,  subsist- 
ence supplies,  $10,067.02.  Dickinson 
Hardware  Co.,  ship  supplies,  $4,208.  Z. 
Ward,  jr.,  brush,  poles,  and  piles, 
$3,661.50;  stone,  $9,085.    05,  2003, 2011. 


1996.  H.  J.  George  Grocer  Co.,  sub- 
sistence supplies,  $3,696.51,  07, 1969. 

1§99.  M.  A.  Sweeney  Shipyard  and 
Foundry  Co.,  steel  snagboat,  $44,000; 
steel  hull,  $22,500.  B.  B.  Rogers,  stone, 
$1  per  c.  y.  ($9,285).  T.  Lafferty,  9,285 
c.  y.  stone  at  59  cents  per  c.  v.  1900, 
2583. 

Engineers. 

Chirf  OF  Engineers.  Reports  88, 186; 
80,219;  00,197;  01,250;  02,241;  08, 
272;  04,  252;  05,  281;  06,  244;  07,  311, 
316;  08,  302,308;  00,  363;  1000,  416. 

Boards  of  Engineers: 

Convened  at  New  York,  March  16, 1888, 
to  report  upon  improvement  of  the  river 
from  Wichita,  Kans.,  to  its  mouth.     Re- 

E^rt,  88,  1389.     (C^ls.  Casey  and  Abbot, 
t.  Cols.   Comstock  and  Houston,  and 
Maj.  King.) 

Constituted  by  S.  0.,  No.  13,  dated 
March  11,  1899,  to  examine  and  report 
upon  a  project  for  the  work  on  Arki^isas 
River;  examination  in  progress,  1000, 
2581. 
Engineers  in  Charge: 

Capt.  H.  8.  Taber,  1884-93.  Reports, 
88,  1380, 1386;  80, 1647;  00,  1932;  01, 
2037;  Od,  1676;  03,  2103. 


SEPOKT8   OF  CHIEF  OF  EKOIKEEB8,  T7.  S.  ABMY. 
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Gbpt  C.  F.  Falhey,  1884.    94,  1531. 

Lt.  Wm.  L.  Sibertj  1885-»8— Reports, 
06,  1998;  (Oapt)  96,  1652,  97,  1952, 
1989,  1990;  98,  1649,  1676. 

Lt.  Robert  McGregor,  1899—.  Re- 
ports, 99,  2083';  (Capt)  1900,  2581. 

ABBuarrANT: 

P.R.VanFrank,jr.  Reports,  94, 1540; 
(steamboating  on  the  river  before  the 
days  of  railroads),  1900,  2585. 

I^peratlons* 

1S97-88.  2,594  1.  f.  of  dike  built 
between  Little  Rock  and  the  mouth,  88, 
1383. 

1 88 S-80 .     Dike  construction  and  re- 

r'lrs  to  existing  dike  at  Pine  Blufi;  2,000 
f.  of  dike  built  at  Dardanelle;  spur 
dike  built  at  Van  Buren;  dike  construc- 
tion at  Baring  Cross  Bridge,  and  at  and 
below  Little  Rock,  89,  1649. 

1 889-90.  Di ke  construction  and  re- 
pair at  Pine  Bluff;  1,5001.  f.  of  dike  built 
above  Fort  Smith;  300  1.  f.  of  dike  built 
near  Wilsons  Rocks;  construction  of  3 
dikee  begun  below  Pine  Bluff;  2  quarter 
boats  and  10  barges  built,  90,  1932. 

1 8»0-9 1 .  800 1.  f.  of  dike  built  above 
Fort  Smith  and  2  dikes  partially  com- 

Sleted;  260  c.  y.  rock  removed  at  Morris 
locks;  3,257  1.  f.  of  dike  built  below  Pine 
Bluff;  10  baiiges  built,  and  repairs  made 
to  plant,  91,  2040. 

1891-93.  800  1.  f.  of  stone  and 
brush  dike  completed  above  Fort  Smith; 
926  c.  y.  rock  excavated  at  Morris  Rocks; 
8,376  c.  y.  rock  quarried  at  Big  Rock  Stone 
Quarry;  300  1.  f.  of  dike  built  at  Pine 
Bluff;  1  mile  of  brush  mattress,  125  to  150 
feet  wide,  laid  and  riprapped  below  Pine 
Bluff;  repair  and  construction  of  plant, 
93   1678. 

1893^93.  Over  15  old  dikes  solidi- 
fied, and  new  ones  built;  nearly  15,000 
c.  J.  rock  quarried  and  used  in  the  fore- 
somg  work;  banks  revetted;  20  barges 
buil^  and  plant  repaired,  98,  2105. 

1893-94.  Sohdifying  of  permeable 
dikes  and  other  such  structures  con- 
tinued; several  new  dikes  built;  nearly 
7,000  c.  y.  stone  quarried  and  used  in  the 
foregoing  work  and  in  revetment  of  banks; 
pile-dri^ng  barge  built  and  plant  re- 
paired, 94,  1534. 

1894-95.  A  small  quantity  of  ob- 
structions removed,  and  several  dikes, 
training  wall,  dam,  etc.,  built;  nearly 
8,000  1.  f.  revetment  built;  plant  re- 
paired, 95,  2001. 

1895-96.  Over  400  snags  removed; 
several  dikes,  training  wall,  etc.,  built; 
nearly  10,000 1.  f.  revetment  constructed; 
ATiufcing  works  repaired;  additions  made 


to  plant  and  the  plant   repaired,   96, 

1896-97.  Over  19,000  snags  and 
other  obstructions  removed;  work  car- 
ried on  for  the  construction  of  nearly  20 
dikes,  dams,  training  walls,  etc.;  repairs 
of  several  strudures  made;  lai^  amount 
of  dredffingdone;  banks  protected;  plant 
repaired  and  additions  made,  97,  1953. 

1897-98.  Obstructions  removed;  8 
secondary  channels  closed;  3  wing  dams 
built;  revetment  constructed  at  several 
points,  and  repairs  to  such  work  made  at 
other  pla^-es;  a  few  low- water  chutes 
closed:  plant  repaired,  98,  1649. 

1898-99.  Boats  repaired,  and  217 
snags  removed  from  channel,  99,  2033. 

1 899-1900.  Boats  repaired,  5  dikes, 
and  Greathouse  and  Reed  bends  re- 
paired, 1900,  2585. 

Phyilcal  cliaracterl0tiet. 

Description  of,  94, 1537;  06,  2007;  96, 
1664;  97,  1953;  98,  1656. 

The  bed  and  banks  to  a  great  extent 
composed  of  sandy  loam,  eroding  easily; 
as  a  result  the  channel  continually  chang- 
ing, caving  banks  wearing  away,  and  op- 
posite-point bars  building  out,  95,  2009. 

Gauge  readings  (from  1872-97),  96, 
2010;  96,  1664;  98,  1662. 

In  1897  the  filling  up  of  the  harbor 
and  caving  of  banks  at  Van  Buren,  and 
the  caving  of  banks  in  the  vicinity  of 
Little  Rock  and  Dardanelle  appeared  to 
be  caused  by  natural  agencies  and  not  by 
works  of  improvement  (see  Surveys  and 
Projects),  97,  1989;  08,  1676. 

Description  of,  in  the  vicinity  of  Dar- 
danelle, 98,  1677. 

Discharge,  98, 1656,  1664;  1900, 2587. 

Channel  depths  of  crossings  above  Lit- 
tle Rock;  comparison  of,  with  unim- 
proved portions  of  the  river,  98,  1657. 

Effects  of  flood  on  Trial  Reach,  just 
above  Little  Rock,  98,  1658. 

Flood  of  May,  1898,  damaged  con- 
structed works,  1900,  417. 

Plant. 

By  Board  of  Engineers,  1888,  for  im- 
provement of  the  river  from  Canadian 
Kiver  to  its  mouth,  a  distance  of  1,409 
miles,  giving  a  navigable  depth  of  4  feet 
at  m.  1.  w.  by  contraction  work,  shore 
protection,  and  removal  of  obstructions; 
estimated  cost,  $16,360,000,  88,  1400. 

Kvwf  V  n#  A  vvo  rk 

In  1897,  7,110  1.  f.  bank  protection, 
etc.,  were  built  by  the  St.  Louis  South- 
western R.  R.  Co.,  at  a  cost  of  $30,477.19, 
the  plant  of  the  Government  being  loaned 
for  the  work,  97,  1958,  98,  1652. 
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Projects.     ( See  Plans. ) 

In  1878  Maj.  Suter  propcM»ed  a  brush- 
and-6tone  dike  at  Fort  Smith  1,100  feet 
long,  extending  from  the  left  hank  near 
the  mouth  of  Poteau  River;  completed 
in  1879  at  a  cost  of  $19,695,  78,  658;  79, 
1082;  86,  1563. 

In  1879  Maj.  Suter  proposed  removal 
of  snags,  rock,  and  other  obstructions  be- 
tween Fort  Smith  and  Wichita  Bar;  esti- 
mated cost,  $100,000,  79, 1081, 1088;  81, 
215. 

In  1884  Maj.  Adams  proposed  repairing 
a  few  »mall  dikes  built  bv  private  enter- 
prise, 84,  1397;  86,  1563. 

By  Capt.  Taber,  1885,  for  the  perma- 
nent improvement  of  the  river  from 
Little  Rock  to  its  mouth,  contemplating 
a  channel  at  leapt  200  feet  wide  ana  6  feet 
deep  at  low  water,  by  the  contraction 
and  regulation;  estimated  cost,  $2,538,544, 
86,  1603;  87,  1524. 

In  the  general  improvement  of  the 
river  as  proposed  in  1885,  special  works 
of  protection  and  contraction  were  pro- 
vided for  at  Pine  Bluff,  Fort  Smith,  and 
Dardanelle,  88,  1380,  1381. 

In  1889  the  amount  required  for  com- 
pletion was  increased  from  $2,344,544  to 
$3,651,479,  89,  1651;  92,  1679. 

The  act  of  1892  provided  for  expending 
two-fifths  of  the  appropriation  of  1892  on 
the  river  from  its  mouth  to  Little  Rock, 
two-fifths  from  thence  to  Fort  Smith,  and 
one-fifth  above  the  latter  point;  applied 
to  solidifying  permeable  aikes,  etc.  (see 
Operations),  93,  2105. 

From  August  29,  1896,  the  estimate  for 


completing  the  improvement  of  the  river 
reported  not  determinable,  97,  1953. 

Kesults  of  the  works  for  permanent 
improvement  apparently  favorable,  98, 
21(fe,  2107;  97,  1967. 

In  1897  f  see  Surt^s)  it  was  reported 
that  the  dilces  and  bank  protection  at 
Pine  Bluff  did  not  injure  the  river  banks 
or  harbor,  but  had  preserved  the  city 
from  destruction,  97,  1991. 

Cost  of  the  works  from  1894  to  1898, 
98,  1656. 

Approved  project,  1888,  to  remove 
rock  and  gravel  reefs  by  blasting  and 
dredging,  to  contract  the  channel  bv 
dikes  or  dams,  permeable  or  solid,  of  such 
construction  as  the  local  conditions  re- 
quire, and  to  hold  the  channel  so  ob- 
tained by  revetment  where  necessary'; 
the  pn)ject  to  include  the  river  from. 
Wichita,  Kans.,  to  the  mouth,  771  miles; 
cost,  indefinite,  1900,  416. 

Surveys. 

Minor  surveys,  93,  2106;  94,  1535; 
98,  1649;  99,  2033. 

Surveys  of  the  river  at  Little  Rock, 
Van  Buren,  Fort  Smith,  Pine  Bluff,  and 
at  Dardanelle  ordered  by  act  of  June  3, 
1896,  to  ascertain  what  injuries  had  been 
caused  byCiovemmentworksof  improve- 
ment in  the  vicinity  of  the  placee  named, 
and  what  steps  should  be  taken  to  guard 
against  or  remedy  such  injuries.  I&port 
by  Capt.  Sibert  in  1897,  97, 1989-1991; 
98,  1676. 

Maps.  90,  1934;  92,  Atlas,  83,  84, 
85;  96,  2012;  1900,  2584. 


Part  F.— ARKANSAS  RIVER,  remoTtng  snags  and  wrecks.     (See 

Weiiem  Rivers. ) 


Approprfatlons.a 

1880,^1200,000,  80,  1404. 


Prospective  advantages  from  comple- 
tion of  improvement,  88, 1379;  89,  1646; 
91,  2036. 

Much  benefited  bv  works  of  improve- 
ment, 94,  1530. 

Commerce,  1900.  (See  Part  E,  Arkan- 
ms  River.) 

Contracts. 

IS95.  J.  E.  Joyce  &  Co.,  subsistence 
supplies  for  snagging  party,  $2,142.91; 
Dickinson  Hardware  Co.,  tfoat  supplies, 
$2,560.     96,  1998. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
162;  81,  213;  82,  211;  83,  219;  84,  227; 
86,  244;  86,  238;  87,  204;  88, 185;  89, 
218;  90,  196;  91,  249;  92,  241;  93,  272; 

a $80,000  appropriated,  1882-37.    (See  Western  Rivers.) 

bFor  removing  mags  and  wrecks  from  Arkansas,  Mississippi,  and  Mlnouri  liyers. 


1881, 

25,000,  81,  1501. 

1882, 

35,000,  82,  1574. 

1884, 

36,000,  84,  228. 

1886, 

19,875,  86,  1373. 

1888, 

25,000,  88,  1380. 

1890, 

20,000,  90,  1931. 

1892, 

20,000,  92,  1675. 

1894, 

20,000,  96,  1998. 

1896, 

20,000,  96,  1651. 

1899, 

20,000,  99,  2032. 

Total, 

440,875 

Commerce. 

Important,  84,  1391;  86,  1374,  1390; 

87,  1508. 

REPORTS    OF   CHIEF   OF   ENGINEERS,  U.  8.  ARMT. 
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94,  251;  05,  280;  96,  244;  97,  310;  98, 
302;  99,  362;  1900,  415. 

Enginsers  in  Charge: 

Maj.  C.  B.  Suter,  1880-81.  Report,  80, 
1401. 

Capt.  T.  H.  Handburv,  1881-83.  Re- 
ports, 81,  1499;  82,  1571;  88,  1165. 

J^Iaj.  M.  B.  Adams,  1883-84.  Report, 
84   1390 

Capt.  H.  S.  Taber,  1884-93.  Reports, 
85, 1558;  86,  1371;  87,  1506;  88, 1378; 
89,  1643;  90,  1928;  91,  2033;  92, 1673; 
93   2102 

dipt.  C.  F.  Palfrey,  1894.  Report,  94, 
1529. 

Lt  Wm.  L.  Sibert,  1895-98.     Reports, 

95,  1995;  (Capt)  96,  1649;  97,   1949; 
98,  1647. 

Lt.  Robert  McGregor,  1899—.  Re- 
ports, 99,  2031;  (Capt)  1900,  2577. 

Assiot'ant:  p.  R.  Van  Frank,  jr.  Re- 
port, 1900,  2579. 

Operations. 

1  •  79-§0.  500  miles  of  river  between 
month  and  Trustee  Bend  worked  over; 
1,238  snags  and  trees  and  19  drift  piles 
removed,  80,  1403. 

1880-91.  2,377  snags  and  trees  and 
44  drift  piles  removed  between  month  and 
Webbers  Falls,  81,  1500. 

lS81-§9.  4,436  snags  and  trees  and 

18  drift  piles  removed  between  mouth  and 
Fort  Smith,  82,  1572. 

189d-§3.  1,287  snags  and  12  drift 
piles  removed  between  mouth  and  Fort 
Smith,  88,  1166. 

1 9§ 3-S4.  654  snags  and  9  drift  piles 
removed,  84,  1390. 

1884-95.     15, 178  snags  and  trees  and 

19  drift  piles  removed  between  mouth  and 
Fort  Gibson,  85,  1559. 


1885-86.  Repair  of  snag  boat  Wich- 
Ua,  86,  1372. 

1886-87.  1,385  snags- removed,  87, 
1508. 

1888-89.  Reconstruction  of  snag 
boat  Wichita,  89,  1644. 

1880-00.  552  snags  and  231  over- 
hanging trees  removed,  90,  1929. 

1800-01.  300  snags  removed  from 
the  channel,  2,000  trees  cut,  and  13,000 
trees  deadened  upon  the  banks,  91,  2034. 

1801-09.  787  snags  removed,  544 
overhanging  trees  cut  away,  and  4  drift 
piles  destroyed,  92,  1674. 

1 80d-0 3.  Snag  boat  under  construc- 
tion, and  about  1,500  snags  and  other  ob- 
structions removed,  98,  2102. 

1803-04.  Over  1,600  snags,  etc.,  re- 
moved, 94,  1530. 

1804-05.  Over  3,500  snags,  etc.,  re- 
moved, 95,  1997. 

1805-06.  Over  1,500  snags,  etc.,  re- 
moved, 96,  1650. 

1806-07.    About  200  snags,  etc.,  re- 
I  moved,  97,  1950. 

I      1807-08.    Nearly  15,000  snags,  etc., 
removed,  98,  1648. 

1808-00.  134  snags  and  other  ob- 
structions removed  from  the  channel,  99, 
2031. 

1800-10OO.  About  7,400  snags  and 
other  obstructions  removed  from  the 
channel,  1900,  2580. 

Phjrsleal  character! sties. 

Condition  of  the  stream  steadily  im- 
proving, 94,  1530. 

Surveys. 

From  Little  Rock  to  mouth,  85,  1601. 


AR008T00K  RITER,  ME. 


Commerce. 

Local,  74,  ii,  327. 

Engineers. 

Chief  of  Engineebs.  Reports,  78, 
106;  74, 116;  79,  52;  80,  72.a 

Engikeer  in  Charge.  Lt.  Col.  George 
Thom,  1872-79,  73, 106;  74, 116;  79,  52. 
Report,  74,  ii,  327. 

AasiOTANT.  S.  Haagensen,  74,  ii,  327. 
Report,  74,  ii,  328. 

Physical  eliaracterlstfcs. 

Description  of,  74,  ii,  327,  329. 
Water  stages,  74,  ii,  328. 


Navigation  limited  to  a  short  period  of 
the  year  by  obstructions  at  low  water,  74, 
ii,  328. 

Obstruction. 

Obstructions,  list  of,  74,  ii,  330,  331. 

Plans. 

By  Lt.  Col.  Thom,  for  a  channel  50  feet 
wide  by  2  feet  deep  at  low  water,  from 
the  international  boundary  to  Masardis, 
69  miles,  $50,000, 74,  ii,  327, 328, 329,  330. 

Survev^s. 

By  S.  Haagensen,  1872,  73,  106;  74, 
116,  ii,  327,  328. 

Ordered  from  international  boundary 
to  Masardis,  1878,  79,  52. 
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AlUUBARAOBS,  ETC.     (See  ExammaOiofu,  etc) 
ARROW  ROCK,  HO.     (See  MmouH  River  between  mmOh  and  Sioux  OUy.) 

ARTHUR  KILE.,  N.  J.  AND  Bl.  Y.     (See  alao  SUUen  Idand,  New  Jeney 

channel.) 


AppropriatloBt* 

1888,  $10, 000,  89,  820. 

1890,  7, 000,  90,  846. 
1892,  5, 000,  99,  870. 
1894,   4,500,96,970. 

Total,  26, 500 

CoHiBieree. 

Deecription  of,  98,  1084,  1900,  1526. 

C^DtracU. 

1 H90.  K.  G.  Packhard,  dredging,  23} 
cente  Der  c.  y.,  90,  844. 

1 89 1 .  Atlantic  Dredging  Co. ,  dredg- 
ing, 24)  cent8  perc.  v.,  91,  985. 

1 9^99*  A  tlantic  Dredging  Co. ,  dredg- 
ing, 24  cents  per  c.  y.,  s.  m.  (H»O00) ,  98, 
1106. 

Enfflneen. 

Chief  of  Knoinbbiw.  Reports,  89, 86; 
90,  76;  91,  97;  99,  100,  398;  98,  105, 
108;  94,  97;  96,  109;  99,  164;  1900, 
188. 

Board  of  KNCiixEKRs: 

Convene<l  at  New  York  City,  May  20, 
1892,  by  S.  ().  No.  49,  to  consider  the 
modification  of  the  pier-head  line  es- 
tablinhed  March  4,  1890,  on  Arthur  Kill, 
in  front  of  Perth  Amboy.  Report,  92, 
861. 

(Cols.  Abbot,  Craighill,  and  Houston, 
and  Lt.  Col.  Gillespie.) 

£no INKERS  IN  Charge: 

Capt.  T.  L.  Casey,  1889-94.  Reports, 
89,  819;  90,  843;  91,  983;  99,  869;  98, 
1104*  94    798 

Lt!  Col!  G.  L.  Gillespie,  1895  (see  Sur- 
veys).    Report,  96,  969. 

Col.  J.  W.  Barlow,  1899.  Reports, 
1900,  1525,  1527. 


Assistant:  C.  S.  Keleey.  Report, 
1900,  1529. 

Operatioiui. 

1889-90.  29,000  c  y.  dredged,  90, 
844 

1990-91.  22,000  c.  y.  dredged,  01, 
984. 

1 89»-93.  16,500  c.  y.  dredged,  98, 
1105. 

1894-99.  7,738  c.  y.  dredged;  pro- 
ject completed,  96,  969. 

Physical  characteristics. 

Description  of,  98,  1083;  1900,  1530. 

Projects. 

By  Capt.  Casey,  1888,  for  remo\-al  of 
a  point  of  land  near  the  Btaten  Island 
Bndge,  to  straighten  the  channel,  and 
facilitate  the  passage  of  long  tows  through 
the  drawspan  of  the  bridge;  estimated 
cost,  $26,500,  89,  86,  820. 

Col.  Barlow  estimated,  1899,  it  would 
cost  $696,000  for  a  21 -f.  channel,  300  to 
400  f.  wide,  from  Kill  van  KuU  to  Raritan 
Bay,  with  $5,000  annually  for  mainte- 
nance, 1900,  1529. 

Surveys. 

An  examination  for  a  channel  west  of 
Bobbins  Reef  light-house  was  ordered  by 
act  of  July  13,  1892,  made,  1892,  by  Lt 
Col.  Gillespie  (report  unfavorable),  98, 
1083. 

Examination  and  survey  of  Arthur 
Kill,  from  Kill  van  Kull  to  Raritan  Bay, 
ordered  by  act  of  March  3,  1899,  made, 
1899-1900,  under  direction  of  Col.  Bar- 
low (report  favorable).  (See  iVwccte.) 
1900,  1525,  1527. 

Maps.     89,  820;  90,  844. 


ARTHUR  LAKE,  LA.     (See  Mermentau  River.) 
ASHEPOO  RIVER,  S.  €.     (See  MosquUo  Creek  and  SanUe  River, 


Appropriation. 

1872,  $1,300,  78,  69. 

Contract. 

1873.  With  J.  Griffin,  removing  ob- 
structions, 78,  733. 

Engineers. 

Chief  of  P^nqinerrs.    Report,  78,  69. 

Engineer  in  Chabob.    Maj.  Q.  A.  Gill- 
more,  78,  69.    Report,  78,  733. 


<^eratlonft. 

1873-73.  Small  schooner  and  a  laige 
quantity  of  logs  and  piles  removed,  to 
give  low- water  depth  of  10  f.,  78,  69,  733. 

ProJeeU. 

For  removal  of  obstructions  placed  in 
the  channel  during  civil  war,  73,  733. 
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ASHEPOO  RITER,  8.  €.,  below  the  Charleston  and  Savannah 

Railroad  Rridi^e. 

Sar¥eiri« 

Chisp  of  Enginxebs.  Report,  80, 158.        Examination  ordered  bv  act  of  August 

Enginkxr  in  Chabos.    Cfept  F.  V.  Ab-     11»  1^88,  made,  1888,  under  direction  of 
bot,  1880.    BeportB,  80,  1216,2796.  Capt.  Abbot  (report  unfavorable),  80, 

.«.-        ^  ^m  1216. 

Obatmetlons. 

Bridge    obstructing    navigation,    80, 
2796. 


A8SULAMD  HARBOR,  WIS. 


An^nH^riatlona. 

1886,  $22,500,  86, 
1888,  60,000,88, 
1890,  60,000,00, 
1892,  45,000,  02, 
1894,  25,000,05, 
1896,  27,000,  06, 
1899,  35,000,  00, 


449. 

1818. 

2296. 

2139. 

2556. 

2353. 

2704. 


Total,  274.600 


Commerce. 

Neceeeity  for  breakwater  protection  to 
wharves  and  piers,  85,  2011. 

Increase  in  staple  exports,  80,  2016; 
00,2296. 

Description  of;  probability  of  increase 
of;  principal  shipments,  iron  ore  and  lum- 
ber, 08,  2675;  08,  2241. 

Increasing  in  the  easterly  part  of  the 
town,  07,  2604. 

From  1886  to  1899,  commerce  valued  at 
$355,000,000;  1000,  3593. 

ContracU. 

188II*  H.  Steele,  breakwater  con- 
struction, $11.45i>er running  f.,  80, 2017. 

1891.  H.  Steele,  breakwater  con- 
stmction,  $25.95,  and  brush  and  stone 
dike  construction,  $6.25  per  running  f., 
01,  2501. 

18II8.  H.  Steele,  pier  repairs,  $4,500, 
04,2025. 

189 ft*  Ashland  Brownstone  Co.,  fur- 
nishing stone,  $4.19  per  cord.  P.  F. 
Feiiguaon,  furnishing  slabs,  $1.50  per  cord. 
05,2556. 

1896.  A.  &  D.  Sang,  stone,  $4.37  per 
cord,  07,  2605. 

1997.  0.  S.  Barker,  dredging,  11 
cents  per  c.  y.,  07,  2605. 

1900.  nvig<o  &  Tims,  breakwater  ex- 
tension, $20,976,  1000,  3594. 

Engineers* 

Chief  OP  Engikbebs.  Reports,  80, 206; 
85,  307;  86,  301;  87,  256,  1960;  88, 
233;  80,  270;  00,  244;  01,  313;  02,  299; 
08,340;  04,311;  05,347;  06,303,  07, 
388;  08,  380;  00,  451;  1000,  516. 

BoASD  OF  Engineers: 

Constituted  b]r  S.  O.  No.  35,  to  report 
upon  project  for  improyement  of  Ashland 
Harbor.    Beport,  87, 1961. 


(Maj.  Allen,  Capt.  Lock  wood,  and 
Capt  Marshall.) 

Engineers  in  Charge: 

Lt.  Col.  Robert,  1880,  80,  1929. 

Lt.  Col.  Barlow,  1884-86.  Reports,  85, 
2010,  2012;  86,  1674. 

Capt.  C.  E.  L.  B.  Davis.  1887-89.  Re- 
ports, 87,  1957;  (Maj.)  88,  1817. 

Maj.  J.  B.  Quinn,  1889-91.  Reports, 
80,  2015;  00,  2295. 

Capt.  W.  L.  Fisk,  1891-92.  Reports, 
01,  2500;  02,  2137. 

Maj.  C.  B.  Scare,  1893-.  Reports,  08, 
2674;  04,  2023;  05,  2554;  06,  2352;  07, 
2603;  08,  2240;  00,  2703;  1000,  3592. 

ASSIOTANTS: 

L.  Y.  Schermerhom.  Report,  80, 1930. 
H.  N.  Babcock.    Report,  86,  1676. 

Operations* 

1989-89.  100  l.f.  of  breakwater 
built,  80,  2015. 

1899-90*  4,550  1.  f.  of  breakwater 
built,  00,  2295. 

1999-91*  Extension  of  breakwater 
in  progress  under  contract,  01,  2500. 

1891-99*  Breakwater  completed  to 
a  total  length  of  5,680  f. ;  breach  in  Che- 
quama^on  Point  closed  by  a  brush  and 
stone  dike  4,200  f.  long;  repairs  to  the  old 
portion  of  the  breakwater.  02,  2138. 

1899-94*  600  1.  f.  of  breakwater 
work  comjpleted;  08,  2674;  04,  2024. 

1 8941-95*  Breakwater  repaired,  05, 
2555. 

1896-98.  110,073  c.  y.  dredged  and 
deposited  in  the  breakwater;  07,  2603; 
08,  2240. 

1899-1900.  About  91  f.  shore  arm 
breakwater  built  under  project  of  1899 
before  passage  of  act  of  1900  (see  Projects). 
Breakwater  construction  on  new  site 
begun.     1000,  3592. 

Physi<;al  eharacterlstlc^. 

Described,  80,  1930;  86,  1677;  08, 
2674;  08,  2240. 

The  turbulence  of  the  waters  of  the 
harbor  much  diminished  by  the  construc- 
tion of  the  breakwater,  08,  2674;  04, 
2024. 

Storms  damaging  works,  04, 2024;  05, 
2555;  06,  2352. 

New  site  for  breakwater,  1900,  rocky; 
1000,  3692. 
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ASHEiAMD  HARBOR,  H^Ig.— Continued. 


Plans. 

By  Lt.  Col.  Barlow,  18a5,  for  pile  and 
slab  breakwater,  about  8,000  f  in  length, 
about  2  miles  northeast  of  the  ore  dock, 
at  an  e^^timated  cost  of  $132,377,  and  re- 
moving, by  dredging  to  a  depth  of  12  f., 
the  shoal  in  front  of  Mueller  &  Ritchie's 
wharf,  at  an  estimated  cost  of  $10,000, 
85,  2013;  86,  1675. 

Private    (City    and    Railroad) 
Work. 

Harbor  lines  established  by  the  city  of 
Aphland,  98,  2674;  94,  2024;  95,  2555. 

A  railroad  company  owning  ore  docks 
at  the  city  authorized  to  place  dredged 
material  dredged  from  its  docks  against 
the  breakwater,  96,  2352;  97,  2604. 

Projects. 

By  Board  of  Engineers,  1887,  for  im- 
provement of  Ashland  Harbor  by  closing 
the  breach  in  Chequamagon  Point  with 
a  pile  revetment  4,300  f.  long,  and  by 
dredging  a  channel  100  f.  wide  and  18 
f.  deep  in  front  of  and  touching  the 
principal  wharves  of  the  city,  with  a 
semicircular  turning  basin  of  400  f.  ra- 
dius; estimated  cost  $83,540,  87,  1966; 

88,  1817,  1818.  This  project  was  aban- 
doned in  1889,  at  the  request  of  the  citi- 
zens of  Ashland,  and  a  new  project  was 
submitted  by  Maj.  Quinn  ana  approved 
by  the  Board  of  Engineers.  This  pro- 
vided for  dredging  a  channel  along  the 
piers  200  f.  wide  and  17  f.  deep,  and  the 
construction  of  4,650  1.  f.  of  breakwater 
projecting  into  the  bay  in  such  a  manner 
as  to  protect  the  wharves  from  wave 
action;  the  inner  end  of  the  breakwater 
to  be  1,000  f.  outside  of  the  established 
dock  line.    Estimated  cost,  $247,967.50. 

89,  2015,  2016. 

In  1890,  after  completion  of  the  break- 
water as  projected,  the  project  w^s  mod- 
ified to  provide  for  the  excavation  of  the 
channel  along  the  wharves  at  an  estimated 


cost  of  $103,125,  90,  2295,  2296;  also  the 
construction  of  2,320  1.  f.  of  breakwater 
extension,  making  the  total  eetimated 
cost  for  completion  of  proposed  improve- 
ments in  1891,  $187,500,  91,  2500;  92, 
2138. 

By  Maj.  Sears,  1892,  for  expending  the 
appropriation  of  1892  in  extending  the 
breakwater  1,000  f.  at  the  inner  end  to 
partly  fill  the  gap  between  the  old  work 
and  the  shore,  and  about  680  f .  at  the 
outer  end  of  the  old  work,  93,  2674;  and 
in  1896  for  expending  the  appropriation 
of  1896  in  strengthenmg  the  breakwater 
and  dredging  a  16-f.  channel  along  the 
dock  line  pandlel  thereto  and  about  150  L 
therefrom,  96,  2352. 

Act  of  Mar.  3,  1899,  practically  added 
2,200  f.  to  original  project  for  8,000-f. 
breakwater.  Maj.  S^ltb  proposed,  1899, 
to  apply  the  appropriation  of  1899  to 
building  as  much  as  poemble  of  shore  end 
of  breakwater  from  the  shore  in  line  of 
prolongation  of  old  work;  $10,000,  how- 
ever, to  be  expended  in  refMur  of  old 
work,  99,  2703. 

Act  of  June  6,  1900,  provided  that  in 
lieu  of  building  shore  end  of  breakwater 
there  should  be  substituted  a  breakwater 
beginning  about  2,600  f.  east  of  the  point 
at  which  the  existing  shore  arm  oi  the 
breakwater  would  meet  the  shore  if  pro- 
longed, and  running  in  direction  par- 
allel to  existing  breakwater  for  4,700  f. 
or  for  such  length  as  might  be  neoessary 
to  protect  the  harbor,  1900,  3592. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1879,  79, 
155. 

By  H.  N.  Babcock,  1885,  86,  1676. 

Harbor  lines  established  by  Secreteay 
of  War  in  1896  (see  PrivaU  toork),  96, 
2353;  97,  2604;  98,  2241. 

Maps.    89,  2016. 


ASHLEY  RIVER,  S.  €. 


Appropriations. 

1880,  11,000,  80,  933. 

1881,  1,500,  81,  1068. 
1884,  2,000,  84,  1098. 
1886,    1,000,  86,  1082. 


Total,  5,500. 

Commerce. 

Local,  73,  756. 

Ck)mmerce  of  the  river,  88,  984. 

In  1892-93  the  freight  moved  on  the 
river  amounted  to  465,000  tons,  98, 1512, 
and  in  1893-94  to  525,000  tons,  94,  1115. 


Contracts. 

1§83.  Charleston  Dredging  Co., 
dredging,  17  cents  per  c  y.,  82,  1140. 

1§85.  Ross  &  Sanfora,  dredging,  20 
cents  per  c.  y.<,  86,  1082. 

Eni^neers. 

Chiep  of  Enoinbebs.  Reports,  78, 70; 
80,  127;  81, 170;  82, 166;  83, 175;  84, 
182;  85, 180;  86, 179;  87,  142;  88, 136, 
89,  151;  90,  136;  91, 176;  92, 174;  93, 
188;  94,  172;  95,  197;  99,  292. 
£nqineebs  in  Charge: 

Lt.  Col.  Q.  A.  Gillmore,  1873-87,  73, 
70.    Reports,  78,  756;  80,  932;  81, 1067; 
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ASHLEY  RIVER,  ».  €.— Continued. 


82,  1138;  88,  892;  84,  1097;  86,  1188; 
86,  1080;  87,  1141. 

CSapt.  F.  V.  Abbot,  1888-95.  Reports, 
88,  983;  89,  1166;  90,  1205;  91,  1476; 
92, 1229;  98,  1512;  94,  1114;  95,  1433. 

AttftTHTA^TB  * 

Oapt.B.  b.  Greene.    Reports,  81, 1068, 
82,  1140. 
Lt.  F.  V.  Abbot,     Report,  85,  1190. 
J.  P.  Allen.     Report,  98,  1513. 

Estlmatet.    (See  Projtcis. ) 

By  Maj.  GiUmore,  for  dredging  25,000 
c  y.,  $10,000,  78,  756. 

Operations. 

1  §81-83.  No  previous  operations; 
13,558  c.  y.  dredged,  opening  a  channel 
across  the  shoal  at  the  Wando  Phosphate 
Works  lOOf.  wideand  11  f.  deep,  82, 1139. 

1985-86.    8,566  c.  y.  dredged  from 


shoal  near  Stono  Phosphate  Island  in  the 
formation  of  a  channel  210  f.  wide  and  11 
f.  deep  at  mean  low  water,  86,  1081. 

1886-87.  Available  funds  held  un- 
til condition  of  improved  channel  re- 
quires further  expenaiture,  87, 142, 1141. 

1893-93.  4,001  c.  y.  were  dredged, 
and  the  project  completed,  98,  1512. 

Physical  charaeterlsllc^. 

Description  of,  78,  756. 

Projects.     (See  EstinuUes.) 

By  Lt.  Col.  GiUmore,  1873,  for  a  dredged 
channel  11  f.  deep  at  mean  low  water 
across  shoals  of  Accabee  and  the  Wando 
Phosphate  Works,  at  an  estimated  cost  of 
$5,000,  73,  756;  86,  179;  87,  1141. 

Surveys. 

Survey  completed,  1873,  73,  70,  756. 
Stadia  survey  of  upper  river,  88,  983. 


ASHTABULiA  HARBOR,  OHIO.«    See  Black  River  (Lorain) ;  ConneaiU,  and 

Fairport  harbors. 

Commerce. 

Rapidly  increasing,  79,  1702. 

Increase  in  tonnage  from  1884  to  1890, 
91,  2864. 

The  development  of  the  harbor  as  a 
shipping  point  for  ore  and  coal  thought 
remarkable,  the  amount  of  such  freight 
handled  in  1892  being  about  4,500,000 
tons,  93,  3087;  in  1893-94  the  port  was 
considered  the  greatest  shipping  point  on 
the  lake  for  coal  and  ore,  94,  2422;  97, 
3087;  98,  2681;  99,  3069. 

Would  be  greatly  benefited  by  com- 
pletion of  breakwaters,  1900,  4078. 

Contracts. 

1§66.  K.  McKenzie,  and  J.  Loveday, 
materials  and  labor,  67,  232,  233. 

1868.  R.  R.  Dodge,  dredging  sand, 
$0.30;  rock,  $1.20,  69,  140;  70, 179. 

1871.  Lee  &  Dunbar,  blasting  and 
dredging  rock,  $2.25;  71,  195;  72,  232; 
$2.75  and  $0.50;  73,  341. 

1879.  Lee  &  Dunbar,  dredging  Hand, 
$0.35,  73,  341. 

1873.  F.  A.  Seymour,  drilling,  blast- 
ing, and  dredging  rock,  $2.00  and  $0.50, 
74,  223.    73,  341. 

1874.  Hemenway  &  Garfield,  mate- 
rials and  labor.  Cartwright,  McCurdy  & 
Co.,  iron.    76,  314. 

1875.  Case  &  Jennings,  drilling, 
blasting,  and  dredging  rock  and  sand, 
$1.80  and  $0.50,  76,  315;  76,  ii,  562. 

1877.  Charles  H.  Strong,  materials 
and  labor.  W.  H.  McCurdy,  iron.  77, 
967. 

1878.  Kenneth  McKenzie,  timber 
and  labor.  Pratt  &  Co.,  iron.  79, 
1704.  K.  McKenzie,  crib  construction, 
80,  2166 

a  Survey  .—Report,  July  14, 1826,  estimate,  »12,000  (H.  Doc.  No.  482,  65th  Cong:.,  2d  Seas.). 


Appropriatlonft. 

1826, 

$12,000.00,  66,  iii,  32. 

1828, 

2, 403. 50,  66,  iii,  32. 

1829, 

6, 940. 25,  66,  iii,  32. 

1831, 

7, 015. 00,  66,  iii,  32. 

1832, 

3,800.00,  66,  iii,  32. 

1833, 

3,400.00,66,  iii,  32. 

1834, 

5, 000. 00,  66,  iii,  32. 

1835, 

7, 591. 00,  66,  iii,  32. 

1837, 

8, 000. 00,  66,  iii,  32. 

1838, 

8, 000. 00,  66,  iii,  32. 

1844, 

5, 000. 00,  66,  iii,  32. 

1852, 

10,000.00,  66,  iii,  32. 

1853, 

42. 64,  66,  iii,  32. 

1859, 

809. 65,  Act,  Feb.  9. 

1866, 

24, 708. 82,  66,  iii,  32. 

1867, 

54i  000. 00,  67,  140. 

1871, 

15,000.00,  71,  195. 

1872, 

16, 000, 00,  72,  232. 

1873, 

16,000.00,78,44. 

1874, 

35, 000. 00,  74,  51. 

1875, 

25,000.00,  76,56. 

1876, 

6, 000. 00,  76,  ii,  562; 

77,  115. 

1878, 

12,000. 00,  78,  130,  1266. 

1879, 

9,000.00,  79,  1702. 

1880, 

20, 000. 00,  80,  2164. 

1881, 

20,000.00,81,2325. 

1882, 

20,000.00,  82,  2411. 

1884, 

22,500.00,84,2117. 

1886, 

30, 000. 00,  86,  1872. 

1888, 

25, 000. 00,  88,  2014. 

1890, 

40, 000. 00,  90,  2786. 

1892, 

70, 000. 00,  92,  2510. 

1894, 

75,000.00,95,3116. 

1896, 

60, 000. 00,  96,  2964. 

1899, 

50,000.00,  99,3068. 

1900, 

,    110,000.00,1900,4079 

Tota 

1,  823,210.86. 
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19T9.    Cleveland,  Brown  A  Co.,  iron.  ' 
Hemenway  A  llayee,  crib  ooDfltmcdon, 
80,  2166;  contract  annulled  aa  to  princi- 
pala  and  continaed  by  bondamen,  81, 
2324. 

1990.  J.  Barnett,  iron;  G.  W.  and 
A.  T.  McKenzie,  materials  and  work;  J. 
Caldwell,  materiala  and  work;  F.  Wilson, 
iron;  D.  B.  McCoy,  dredging,  20  cents 
perc.  y.,  81,2324,2327. 

tfiU9.    G.   B.   Rasher,  dredging,  30  , 
cents  per  c.  y.,  84,  2115.  I 

1I$M4.    McKenzie  A  Barrett,  dre^ng  ' 
and  pier  construction,  86,  2244.  I 

1  in^.  L.  P.  A  J.  A.  Smith,  dredging 
and  pier  construction,  85,  2244.  • 

1 19  H  T«  Carkin,  Stickney  A  Cram,  rock 
removal  and  dredging,  87,  2331.  i 

l§ll§«    Carkin,  Stickney  A Cnun,  rock  ' 
excavation,  $1.90  per  c.  v.,  80,  2332.    B. 
S.  Horton,  pier  extension  and  repair, 
$8,920,  80,  &33. 

1890.  Q.  Gillmore,  pier  extension 
and  repair,  $9,733.12,  00,  2783. 

190d*  Carkin,  Stickney  A  Cram,  re- 
moval and  rebuilding  pier,  and  pier  ex- 
tension; total,  $61,056.20,  08,  3088. 

1§98.  Sadler  A  Allen,  dredging.  20 
cents  per  c.  v.,  s.  m.,  08,  3088. 

180ft*  Carkin,  Stickney  A  Cram, 
rock  excavation,  97  cents  per  c.  y.,  fur- 
nishing dredging  plant,  $10  per  hour, 
$28,857,  06,  3116. 

1897.  L.  P.  A  J.  A.  Smith,  break- 
water construction;  $43,139.63,  07,  3088.  I 

1990*  E.  J.  Kingston,  dredging,  20 
cents  per  c.  y.  (circular  letter),  00,  3069. 

lOOO.  Donnelly  Contracting  Co., 
constructing  breakwaters  of  stone  and 
pierheads  of  timber,  stone,  and  concrete, 
$407,410,  1000,  4083. 

Englneera. 

Chief  of  Knoinbbrs.  Reports,  66,  iii, 
32,  iv,  13;  67,  30;  68,  42;  60,  38;  70, 
49;  71,47;  72,47;  78,44;  74,51;  76, 
56;  76,  108;  77,  115;  78,  130;  70,  173; 
80,  227;  81,  311;  82,  306;  88,  314;  84, 
318;  86,  342;  86,  337;  87,  302;  88,  276; 
80,327;  00,296;  01,372;  02,351;  08, 
402;  04,  376;  06,  411,  413;  06,  366;  07, 
460;  08,  450;  00,  533;  1000,  600. 

Board  of  Enginbsrs: 

Convened  at  Cleveland,  Ohio,  Oct  25,  | 
1899,  under  8.  0.  No.  55,  dated  Oct  6, 

1899,  to  consider  and  report  on  the  use 
of  stone  in  breakwaters  for  the  harbors  of 
Black  River,  Ashtabula,  Conneaut,  and  ' 
Fairport,  Ohio,    1000,   4084.     Report,  ■ 

1900.  4086.  I 
(Col.  J.  A.  Smith.  Maj.  C.  B.  Sears,  | 

Maj.  T.  W.  Symons.) 

Knginbsbs  in  Charge: 

Maj.  J.  D.  Graham,  1857.  Report,  S. 
Doc.  42,  35th  Gong.,  1st  sees. 

Ool.  T.  J.  Cram,  186^-^7.  66,  ii,  41. 
Reports,  66,  iv,  10;  67,  230,  233. 


Maj.  W.  McFarland,  186&-70.  Reports, 
68,  159;  60,  139;  70,  179. 

Maj.  G.  L.  Gillespie,  1871-72.  71,189. 
Reports,  71,  195;  72,  232. 

Maj.  F.  Harwood,  1873-74.  78,  42. 
Reports,  78,  340;  74,  223. 

U.  Col.  C.  K  Bhmt,  1874-77.  74, 215. 
Reports,  76,  314;  76,  ii,  562;  77,  963. 

Maj.  W.  McFariand,  1878.  Report, 
78,  1264. 

Maj.  J.  M.  THlson,  1878-82.  Reports, 
70, 1700;  (Lt  Col.)  80,  2155;  81, 2322; 

82  2409. 

liaj.  M.  B.  Adams,  1882^83.    Report, 

83  1917 

Capt   E.   Maguire,   1883-85.     Report, 

84  2113. 

Maj.  L.  C.  Overman,  1885-92.  Reports, 
86,  2240;  86,  1871;  87, 2327;  88,  2013; 
80,  2329;  00,  2783;  01,  2863. 

Lt  Col.  J.  A.  Smith,  1892—.     Reports, 
02,  2508;  03,  3085;  04,2420;  06,3113, 
3122;  06,2959;  (Col. ),  07, 3086;  08, 2679; 
00,  3068;  1000,  4075,4084. 
Assist  A  nts  * 

Capt  F.  U.  Farquhar,  66,  ii,  41,  iv, 
10,  11. 

W.  T.  Blunt     Report,  06,  3126. 

Eatlmatea.    (See  Plans  and  Projects,) 

By  Mai.  Graham,  for  22  cribs,  repaiis 
and  dredging,  to  complete  the  work, 
$38,015.56.  S.  Doc.  42,  35th  0)ng.,  1st 
eess. 

By  Col.  Cram,  for  completion  of  work, 
$54,000  additional,  66,  iu,  4,  32,  iv,  12. 

For  entire  and  pennanent  improve- 
ment, completion,  $78,464,  66,  iv,  73. 

By  Capt  Farquhar,  for  repairs  of  piers 
and  dreaging,  $20,753.91;  for  pier  exten- 
sion, $57,710.28,  66,  iv,  11,  12. 

By  Maj.  McFarland,  for  completion  of 
the  work,  $2,073.98,  in  addition  to  Col. 
Cram's  estimate;  for  widening  channel 
30  f.  or  40  f.,  $15,000,  68,  159,  160;  60, 
140;  70,  180. 

By  Maj.  Gillispie,  for  annual  repairs, 
$800,  71,  195;  72,232. 

By  Maj.  Harwood.  for  extension  of  west 
pier  500  feet,  and  aredgmg,  $65,0(X);  re- 
pairs to  piers,  $6,000;  prolonging  channel, 
$9,000,78, 340.  For  completion  of  work, 
$45,000,  74,  223. 

By  Lt  Col.  Blunt,  for  completion  of 
work,  $20,000,  76,  314. 

By  Maj.  Wilson,  for  completion  of  ex- 
isting project,  $50,000,  70,  173,  1702. 

Obfltractlona. 

Examination  by  Board  of  En^eer 
officers  of  dumping  in  the  river  bv  Penn- 
sylvania Ck>.f  00,  3069. 

Operations. 

1959-55.  Repairs  and  extension  of 
piers,  8.  Doc.  42,  35th  Cong.,  Ist  seas. 

186^-417.  0ontractBforpien!let,67, 
140. 


BEPOBTS   OF   CHIEF   OF  ENOINEEBS,  IT.  8.  ABMY. 
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1M7'6§.  Bepairs  and  extenaon  of 
piers;  8  cribs,  a  total  of  240  f.,  placed, 
68, 159,  160. 

l§6§-6fl.  Completion  of  pier,  12 
cribe,and  superstructare  built;  dredging, 
69,  139,  140. 

1S69-70.  Blasting  and  dredging 
completed;  channel  60  f.  wide,  70,  179. 

18ri-ra,  Removal  of  4,505  c.  y. 
solid  rock,  and  3,436  c.  y.  loose  stone 
and  sand.    Channel  widened  30  f.  and 

13  f.  deep.    72,232. 

l§7»-73.  Removal  of  9,306  c.  y. 
rock,  and  4,212  c  y.  sand,  78,  44. 

1§  73-74.  Blasting  and  dredging; 
channel  from  harbor  to  lake,  60  f .  wide, 

14  f.  deep,  74,  223. 

1874-75.  Extension  of  west  pier  by 
9  cribs,  270  f.;  10,456  c.  y.  of  sand  re- 
moved from  bar;  400  f.  of  sand-catch 
fence  bnilt,  75,  314. 

1§ 75-76.  Extension  of  west  pier  190 
f.;  channel,  100  f.  by  14  f.,  76,  ii,  562. 

l§76-77.  Bepairs  to  piers  and 
<^l'^<^i^*  ^y  open  purchase  and  day 
labor,  77,  967. 

1§ 77-78.  Bepairs  to  piers  by  hired 
labor.  Extension  of  west  pier  by  con- 
tract, 78, 130,  1264. 

1§  78-79.  Bepairs  to  piers,  exten- 
sion of  east  pier  80  f.,  and  dredging,  79, 
173, 1701. 

1879-80.  120  1.  f.  of  substructure 
and  202  1.  f.  of  superstructure  built; 
extensive  repairs  to  west  and  minor  re- 
wire to  east  piers;  7,989  c.  y.  dredged 
from  shoal  at  entrance  to  harbor,  80, 
2162,  resulting  in  the  formation  of  a 
channel  depth  between  the  piers  of  from 
14^  to  16  f.,  with  a  channel  of  entriuice 
from  15  to  17  f.  deep,  80,  227. 

1889-81.  East  and  west  piers  each 
extended  200  1.  f. ;  4,433  c.  y.  dredged 
from  bar  at  entrance  to  piers,  resulting  in 
the  formation  of  a  channel  from  15  to  17  f. 
deep,  81,  2323,  2324. 

188 l-8d.  West  pier  extended  403  f . 
and  east  pier  121  f. ;  5,447  c.  y.  removed 
from  channel  and  repairs  made  to  piers. 

1889^83.  7  crib  substructures  built 
and  ready  to  place  in  position,  88,  1918. 

1883-84.  Extension  of  west  pier 
shorewaid  285  1.  f.;  2,968  c.  y.  dredged 
from  channel;  repair  of  east  pier  by 
hired  labor,  84,  2114. 

1884-85.  Extension  of  west  pier 
shoreward  2S2{  1.  f . ;  repairs  to  east  pier 
and  to  shore  protection  at  inner  ena  of 
west  pier;  17,173  c.y.  dredged  from  the 
channel  and  bank  in  rear  of  old  pier;  a 
channel  15}  f.  deep  was  obtained  from 
deep  water  outside,  86,  2240. 

1885-86.  400  1.  f.  of  shore  end  of 
west  pier  removed  and  380  1.  f.  of  same 
pulaioly  revetted;  slight  repairs  by  hired 
labor  to  shore  protection,  86,  337,  1871. 

1 8§6-8  7.    8,483  c.  y.  of  sand  dredged 


from  bar  and  channel:  repair  of  old  piers; 
rock  removal  from  channel  commenced, 
87   2328. 

1887-88.  12,731  c.  y.  dredged,  88, 
2013. 

1888-89.  2,414  c.  y.  dredged;  ex- 
tension of  east  pier  and  repairs  to  both 
piers  b^^un,  89,  2380. 

1889-99.  2,800  c.  y.  dredjzed;  ex- 
tension of  east  pier  completed,  90,  2784. 

1899-91.  2,957  c.  y.  ledge  rock  and 
4,101  c.  y.  loose  rock,  sand,  and  gravel 
removed  from  the  channel,  91,  2864. 

1891-^3.  24,000  c.  y.  dredged,  99, 
2509. 

1893-93.  Extension  of  east  pier  in 
prepress,  and  1,189  c.  y.  dredged,  98, 

1893-94.  In  connection  with  pre- 
vious year  242  f.  of  old  east  pier  was  torn 
out  and  reconstructed,  and  the  east  and  the 
west  were  each  extended  240  f.,  94,  2420. 
Benewal  of  superstructure  of  west  pier  in 
progress,  94,  2421. 

1 894-95.  Benewal  of  superstructure 
of  west  pier  completed,  95,  3114. 

1895-96.  24,179  c.  y.  rock  and 
22,375  c.  y.  of  other  material  removed, 
96,2960. 

1896-97.  About  24,000  c.  y.  rock 
and  other  material  removed,  97,  3086, 
and  construction  of  west  breakwater  com- 
menced, 97,  3086. 

1897-98.  A  portion  of  the  west 
breakwater  constructed,  98,  2680,  and 
4,860  c.  y.  dredged,  gauge  readings  made, 
and  repairs  made  to  small  storehouse 
(drawings),  98,  2681. 

1898-99.  Breakwater  lines  laid  out 
on  icc;  soundings  made  through  ice; 
18,152  c.  y.  dred^,  99,  3068. 

1899-1990.  Over  1,000  c.  y.  dredged, 
1900,  4077. 

Pliyilcal  cliaraeferlsflci. 

Described,  67, 140;  70, 181;  93, 3123; 
97,  3087;  98,  2681. 

Advance  of  outer  bar  proportionate  to 
pier  extension,  83,  2410. 

Advantage  taken,  1899,  of  the  heavy 
ice  formation  to  lay  out  breakwater  lines 
and  to  make  soundmgs  along  its  situation, 
99,3068. 

Formation  of  bars  checked  slightly  by 
small  section  of  breakwater  in  existence 
in  1899,  99,  3069. 

Bar  formation,  1900,  4077. 

Plans.    (See  Estimates  and  Projects. ) 

By  Col.  Cram,  for  repairs  to  piers,  ig- 
noring the  "flare,**  and  carrying  them 
parallel  with  each  other  to  12-f.  curve, 
and  dredging  7,329  c.  y.  of  sand,  ana 
7,158  c.  y.  of  shale  work,  66,  iv,  13;  67, 
140;  69,  140. 

By  Maj.  McFarland,  for  blasting  and 
dredging  channel  from  60  f .  to  full  width 
between  the  piers,  about  100  f.,  70 
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Bv  Maj.  Gillespie,  for  blasting  and 
dredging  channel  to  14  f.  in  depth,  $15,000, 
72,  232. 

By  Maj.  Harwood,  for  extension  of 
Weet  ^ier  500  f.  to  14  f.  depth  of  water, 
repairing  pierp,  and  lengthening  channel 
by  blasting  and  dre<iging,  73,  340;  74, 
223;  75,  314. 

By  Lt.  Col.  Blunt,  for  repairs  to  piers 
and'dredging,  $5,000,  77,  967. 

By  Maj.  Wilson,  for  extension  of  west 
pier  400  I.  f.  and  esmi  pier  600  1.  f.,  79, 
1701. 

PrlTate  (corporate)  iirork* 

A  part  ot  the  old  east  pier,  1 16  f.  long, 
was  removed  in  1893-$4  by  the  Lake 
Shore  and  Michigan  Southern  R.  R.  Co., 
94,  2420,  and  380  f.  in  1896-97,  by  author- 
ity of  the  Secretary  of  War,  97,  3086. 

Projects.     (See  Estimates  and  PUtns. ) 

By  Lt  Col.  Wilson,  1880,  for  the 
further  extension  of  the  piers  to  the  16-f. 
curve,  with  the  removal  of  1,100  1.  f.  of 
old  west  pier,  revetting  the  river  bank, 
and  the  removal  by  dred^ng  of  20,000 
c.  y.  of  material,  at  an  estimated  cost  of 
$88,000,  80,  2163.  In  1882  Lt.  Col.  Wil- 
son estimated  that  $62,000  would  be 
required,  in  addition  to  the  $60,000  appro- 

griated  since  1880,  to  complete  the  work, 
2,  2410;  impossible  to  maintain  a  depth 
at  entrance  to  pier  of  16  f.  without  con- 
tinual dredging,  82,  2411. 

In  1883  Maj.  Adams  increased  the  fore- 
going estimate  to  $91,800,  88,  1918. 

In  1884  Maj.  Maguire  increased  pre- 
vious estimate  to' $102, 750,  84,  2117;  86, 
342. 

In  1890  Mai.  Overman  proposed  secur- 
ing 20  f .  depth  by  extension  of  the  piers 
to  the  22-f.  curve  in  the  lake,  involving 
the  construction  of  1,360 1.  f.  of  pier,  with 
repairs  to  existing  works;  estimated  cost, 
$265,650,  90,  2785. 

In  1891  Maj.  Overman  proposed  the 
removal  of  242  1.  f .  of  the  lake  end  of  the 
east  pier  and  relocation  of  the  same  45  f. 
to  the  eastward  of  its  present  position, 
with  additional  rock  excavation  as  re- 
quired by  such  change  of  pier;  estimated 


cost,  $23,492,  making  the  total  cost  of  re- 
vised and  approved  project  $329,142,  91, 
2864. 

Lt.  Col.  Smith,  1892-93,  revised  the 
estimated  cost,  making  it  $225,000,  93, 
3086. 

By  Lt.  Col.  Smith,  1896,  for  2  break- 
waters converging  toward  the  lake,  400  f. 
apart  at  the  outer  ends,  to  be  protected 
by  pierheatis,  the  west  breakwater  to  be 
1,800  f.  long  and  the  east  breakwater 
1,200  f.  long,  exclusive  of  the  pierheads; 
estimated  cost,  $530,000,  95,  3125,  96, 
2963. 

By  Col.  Smith,  1899,  for  channel  main- 
tenance by  dredging  with  an  allotment  of 
$5,000,  99,  3068. 

Change  made  in  project  of  1896  to  j>ro- 
vide  for  breakwaters  of  stone,  with  tim- 
lier  crib  pierheads  (drawings),  1900, 
4076. 

Existing  works  healiy  in  need  of  repair, 
1900;  estimated  cost,  including  restora- 
tion, maintenance,  etc,  for  one  year, 
$205,520,  1900,  4078. 

Desc^ription  of  breakwaters  of  stone 
recommended  by  Board  of  1899  (draw- 
ings), with  estimates  of  cost  of  the  various 
types,  1900,  4086. 

Surrejrt. 

Under  direction  of  Lt.  Col.  Raynolds, 
by  W.  T.  Casgrain,  1865,  66,  iv,  10;  67, 
140. 

Under  direction  of  Maj.  Wilson,  1879, 
79,  1901. 

Sur\'ey  to  determine  what  improve- 
ment should  be  made  with  a  view  to 
constructing  a  harbor  of  refuge,  and  to 
enlarging  the  capacity  of  the  port  for  the 
purposes  of  commerce,  ordered  by  act  of 
Aug.  17,  1894,  made  imder  the  direction 
of  Lt.  Col.  Smith,  1895,  95,  3122. 

Minor  Purveys,  98,  3085;  98,  2681; 
1900,  4077. 

Maps. 

81,  2324;  84,  2116;  91,  2866;  94, 
2422;  95,  3126;  96,  2964. 

Of  harbors  of  northern  and  northwest- 
em  lakes,  showing  location  of  this  har- 
bor, 66,  24. 


ASSATEAGITE  BAY,  DEL.      (See  Chincoteague  Bay  to  Delaware  Bay.) 

ASSONET  Rmn,  MASS. 


Commeree. 

Description  of,  1900,  1301. 

Engineert. 

Chief  of  Enqinsbbs.    Report,  1900, 
111. 

Enoinbbr  in  Charge.     Maj.   D.  W. 
Lockwood,  1900.     Report,  1900,  1300. 


Phjrsleal  eharaeterittlcs. 

Description  of,  1900,  1301. 

Surreyn. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made  by  Maj.  Lockwood,  1899 
(report  unfavorable),  1900,  1301. 
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ASTORIA,  OREO.    (See  Columbia  River. ) 

ATCKAFAI^AYA  RAY  AND  RITER,  LA.     (See  CkarenUm  Canal;  Grand 

Lake;  Mississippi  River;  Plaquemine  and  Teche  bayous). 


Commerce. 

Important,  71,  68,  557;  74,  74,  775, 
776. 

Tributary  to  the  improvement,  85, 
1432,  1434,  1439;  1899. 

Large  falling  off  attributed  io  shortage 
of  crops,  1900,  2284. 

En^neen. 

Chief  of  Engineers.  Reports,  71,  67; 
73,  66;  74,  74;  80,  146;  81,  197;  82, 
193;  84,  216;  86,  226;  89,  202;  97,  291; 
1900,  383. 

Enoineeba  in  Charge: 

Capt.  C.  W.  Howell,  1870^2;  71,  66; 
73,  66;  74,  74.  Reports,  71,  554;  74, 
771;  (Maj.)     82,  1394. 

l^Iaj.  H.  Stickney,  1882-85.  Reports, 
82,  1393;  84,  1285. 

Capt.  T.  Turtle,  1885.  Report,  85, 
1436. 

Maj.  W.  H.  Heuer,  1885.  Report,  85, 
1432. 

Capt.  W.  L.  Fisk.    Report,  89,  1510. 

Maj.  J.  B.  Quinn,  1897-1900.  Reports, 
97,  1779;  1900,  2283. 

Maj.  H.  M.  Adams,  1900.  Report, 
1900,  2284. 

ASBI&TANTS: 

G.  Dyes,  71,  67.    Report,  71,  565. 
F.  P.  Leavenworth.    Report,  71,  771. 
Lt.  O.  T.  Crosby.    Report,  85, 1436. 
J.  L.  Brownlee.    Report,  97,  1780. 
P.  H.  Thomson.    Report,  1900,  2286. 

Estimates. 

By  G.  Dyes,  channel  100  f.  by  12  f. 
$104,800;  150  f.  by  12  f.  $122,300;  200  f. 
by  12  f.  $140,300,  71,554. 

By  Capt.  Howell,  removing  obstruc- 
tions to  Courtableau  Bayou,  $14,000,  74, 
776. 

Physical  etaaractertstlcai. 

Description  of,  74,  771,  772,  773;  82, 
1395;  97,  1780;    1900,  2286. 

Table  of  distances,  etc.,  74,  771,772. 

A  channel,  beginning  about  3  miles  out- 
side of  the  river  mouth  and  extending 
through  the  bay  to  deep  water  in  the 
Gulf,  about  12^  miles;  average  width,  100 
1;  depths,  7  and  10  f.;  the  latter,  for 
one-fifth  of  the  distance,  was  created 
before  1896  by  the  Moi^gan  Steamship  Co. , 
97   1780. 

Winds  and  tides,  1900,  2286. 


Plans. 

1974.  Of  F.  P.  Leavenworth,  to  re- 
move snags,  trees,  etc.,  channel  to  mouth 
of  the  Courtableau,  60  miles,  74, 775, 776. 

Private  (eorporate  and   State) 
ivork. 

The  river  formerly  cleared  of  logs  by 
State  of  Louisiana,  82,  1396. 

Morgan's  Steamship  Co.  excavated, 
1870-74,  a  12-f.  channel  from  deep  water 
in  the  Atebafalava  River  to  the  12-f.  con- 
tour in  the  Gulf  of  Mexico,  71,  68,554.; 
1900,  2286. 

Projects. 

In  1882  Maj.  Stickney  reported  the  im- 
provement so  intimately  connected  with 
the  Mississippi  that  na  recommendations 
could  be  made  until  the  Mississippi  River 
Commission  should  act,  82,  1410.  Con- 
curred in,  1885,  by  Maj.  Heuer,  85, 1435. 

In  1884  Capt.  Turtle  submitted  an  esti- 
mate of  $20,000  for  provisional  work,  85, 
1433. 

Mai.  Adams  estimated,  1900,  it  would 
cost  $1,939,399.08  to  make  the  desired 
improvement,  1900,  2285. 

Surreys.  • 

By  G.  Dyes,  1870,  71,  67,  555. 

Ordered  from  mouth  of  R^  River 
down  the  Atchafalaya  to  Brashear,  1873, 
78,  66;  completed  by  F.  P.  Leaven- 
worth, 1874,  74,  74,  771. 

Under  direction  of  Maj.  Howell,  river 
from  Berwicks  Bay  to  mouth  of  Red 
River,  1880,  82,  1394. 

By  Capt.  Turtle,  1885,  river  from  Ber- 
wicks Bay  to  Red  River  (report  favor- 
able), 85,  1432. 

Examination  of  river,  ordered  by  act 
of  Aug.  11, 1888,  made,  1888,  under  direc- 
tion of  Capt.  Fisk  (report  unfavorable), 
89,  1510. 

Examination  to  ascertain  the  nature 
and  character  of  the  channel  through  the 
bay  and  its  value  to  the  United  States, 
ordered  by  act  of  June  3,  1896,  made, 
1897,  under  direction  of  Maj.  Quinn  (re- 
port unfavorable),  97,  1779. 

Examination  and  survey  of  Atchafalaya 
Bay  from  the  mouth  of  Atchafalaya  River 
to  deep  water  in  the  Gulf  of  Mexico,  with 
a  view  to  obtaining  a  channel  12  f.  deep, 
m.  1.  w.,  200  f.  wide,  with  an  estimate  of 
cost  of  said  improvement,  ordered  by  act 
of  Mar.  3, 1899;  examination  made,  1899, 
by  Maj.  Quinn  (report  favorable);  sur- 
vev  made,  1900,  under  direction  of  Maj. 
Aaams  (report  unfavorable)  (see  Prcj' 
ecu),  1900,  2283,  2284. 


ATCHAFALAYA  RITER.     (See  Red  River,  ArL,  La.,  and  Tex.) 
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ATCHIfiON,  KANS.    (See  Mimowri  Rwer  hdwem  numik  cmd  9umx  OUy. ) 

ATLANTIC    AND    BUSSIMIPPI    WATER    COMMUNICATIOM. 

(See  MisMgippi  to  Atlantic,) 

ATLANTIC  CITY  HARBOR  (ABSECON  INLET),  N.  J. 


Appropriation. 

1886,  o  $5,000,  87,  814. 

Commerce. 

Necessity  for  harbor  of  refage  on  the 
New  Jersey  coast,  81,  831;  85,  862;  87, 
816. 

Important,  1898,  98,  1126,  1130. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
98;  81,  129;  85,  127;  87,  85;  88,  85; 
95,  133;  98,  158. 

Board  of  Engineers: 

Constituted  by  S.  O.,  No.  141,  0.  C.  of 
E.,  1886,  to  examine  and  report  upon  a 
harbor  of  refuge  at  Atlantic  City.  Re- 
port, 87,  815. 

(Lt.  Cols.  Comstock,  Robert,  and  Mc- 
Far  land. ) 

Engineers  in  Charge: 

Capt.  W.  Ludlow,  1881.  Report,  81, 
831. 

Maj.  W.  H.  Heuer,  1885.  Report,  85, 
862. 

Lt.  Col.  H.  M.  Robert,  1886-88.  Re- 
ports, 87,  814;  88,  717. 

Maj.  C.  W.  Raymond,  1890-98.  Re- 
ports, 95,  1094;  98,  1125. 

Assistants: 
G.  Daubeney.     Report,  81,  832. 
L.  d'Auria.     Report,  87,  819. 
R.  G.  Pearson.     Report,  98,  1129. 

Physical  ciiaracterlstlcfl. 

Absecon  Inlet,  81,  831;  85,  863;  87, 
817;  95,  1094. 

Tidal  and  current  observations,  81, 
833;  87,  815,  819. 

Plans. 

By  Maj.  Heuer,  1884,  for  an  improved 
entrance  to  the  deep  water  inside  of  Ab- 


secon Inlet  by  means  of  a  sonth  jetty, 
starting  from  the  beach  below  the  liicht- 
hoose,  and  a  north  jetty  from  Brigantine 
Beach,  conveiging  to  a  width  of  entrance 
of  about  one-fourth  of  a  mile  in  water  18 
f.  deep;  estimated  cost  of  jetties, 
$960,000;  the  work  not  considered  a  pub- 
lic necessity,  85,  862-864. 

By  Boara  of  Engineers,  1887,  for  a 
harbor  of  refuge  in  the  inner  harbor  by 
the  construction  of  a  channel  of  entrance 
across  the  outer  bar,  having  a  low-water 
depth  of  20  f . ;  the  channel  to  be  attained 
by  the  construction  of  two  conveiging 
jetties  of  random  stone,  with  a  super- 
structure of  concrete  above  the  plane  6t 
low  water;  estimated  cost  of  jetties, 
$3,000,000.  If  the  entire  amount  of  ma- 
terial to  be  removed  from  channel  be- 
tween the  jetties  should  require  to  be 
dredged,  the  cost  of  the  improvement 
would  be  increased  by  $600,000.  87, 
817,  818. 

ProJ|ects« 

Mai.  Raymond  estimated,  1898,  it 
would  cost  $500,000  to  improve  Absecon 
Inlet,  98,  1128. 

Surreys. 

Ordered  h^  act  of  Mar.  3,  1879,  made 
under  direction  of  Capt.  Ludlow,  1880, 
80,  97;  81,  831. 

Ordered  by  act  of  Aug.  5,  1886, 
made  under  airection  of  a  Board  of  En- 
gineers, 1876,  87,  815. 

Examination  of  the  locality  inside  of 
the  inlet  ordered  by  act  of  Aug.  17, 1894, 
made  by  Maj.  Raymond,  1894  (report 
unfavorable),  95,  1094. 

Survey  ordered  by  act  of  June  3,  1896, 
made  under  direction  of  Maj.  Raymond, 
1898  (see  Prrneds),  98,  1126. 

Maps.    87,  818. 


ATEiANTIC  COAST.     (See  Dredges  and  Snaghoais;  Trangpariatitm  Routes.) 

ATLANTIC    FRONTIER,  MILITARY   DEFENSES.     (See  AlbemaHe 

Sound.) 

ATLANTIC  OCEAN.    (See  AWeTnarle  Sound;  Dixmal  Swamp  Canal;  Florida 

Canal;  Mississippi  River;  Norfolk  Harbor. ) 


a  Survey. 
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AIXiANTIC  OCEAN  TO  THB  OVE.F  OF  MEXICO  (canal  between).<i 

(See  Misnstippi  Bwer,) 

AppropriatloiM.a 

1826,  $20,000 
1890,  10,400 
1852,     20,000 

Total,  50,400 


AUCIIJL.A  ANO  1¥ACISSA   RITERS,  FE.A.     (See  Wacissa  and  AudUa 

riverSt  Pla.) 


Commerce. 

None,  80,  1302. 

Engineers. 

Cbibp  op  Exginbbrs.     Reports,   80, 
141:  81,  189;  82,  185. 

Engineer  in   Charge.    Capt.   A.   N. 
Damrell,  1880-82.     Report,  82,  1302. 

AasiirrANT.    P.  Robinson.    Report,  82, 
1303. 

Physical  charactcrittlct. 

Natural  bridge  across  river,  82,  1302. 


Plans. 

In  1881  Capt  Damrell  reported  that 
the  removal  of  obstructinff  logs  could  be 
accomplished  for  $500  if  done  in  connec- 
tion with  the  improvement  of  the  AucilLa 
River,  82,  1303. 

Surrey. 

Orderod  by  act  of  June  14,  1880,  made 
under  direction  of  Capt  Ihimrell,  82, 
1302. 


AIJ  GRE8  RITER,  MICH. 


Engineers. 

Chief   of   Engineers.     Report,    89, 
319. 

Engineer  in  Charge.    Col.  O.  M.  Poe, 
1889.    Report,  89,  2277. 


Surrejr. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Col. 
Poe  (report  unfavorable)  89,  2277. 


AUOUSTA.     (See  Kennebec  River ^  Me,,  Savannah  River ^  Ga,) 
AIJSAB1.E  HARBOR  AMD  RIVER,  MICH. 


1  §  70.  Caskin  &  Kimball,  superstruc- 
ture, 70,  159. 

1871.  W.  H.  Patten,  superstructure. 
Forfeited,  71,  176;  72,  205. 

1 8  79.  J.  R.  Worden,  revetments,  80, 
2037,  2039. 

1880.  C.  Southerland,  pile  and  slab 
revetment,  81,  2245. 

1881.  Carkin,  Stickney  <&  Crane, 
dredging,  26  cents  per  cubic  yard,  81, 
2247. 

1889.  Carkin,  Stickne]^  &  Cram, 
dredging,  34}  cents  per  cubic  yard,  89, 
2248. 

Engineers. 

Chief  of  Engineers.  Reports,  66, 
ii,  41,  iii,  8,  34,  70;  67,  27;  68,  37;  69, 
22,  34;  70,  43;  71,  43;  72,  40;  74,  46; 
76,  51,  53;  76,  104,  106;  77,  110;  78, 
128;  79, 169;  80,  220;  81,  298;  82,292; 


Appropriations. 

1867, 

$50,000,  67,  147. 

1869, «» 

2,970,  69,  22. 

1870, 

15,000,  70,  45. 

1871, 

10,000,  71,  176. 

1872, 

10,000,  72,  207. 

1876, 

1,000,  77,  933. 

1879, 

7,000,  79,  169,  1657. 

1880, 

7,000,  80,  2039. 

1881, 

6,000,  81,  2247. 

1882, 

5,000,  82,  2331. 

Total, 

113,970 

Commerce. 

Not  unimportant,  66,  iii,  34;  iv,  76, 90. 
Increase,  69,  109;  70,  153. 

Contracts. 

184IT.    Caskin  <&  Kimball,  materials 
and  labor,  67,  232,  233;  68,  152. 


a  Reports  of  surveys  rendered  Feb.  19, 1829,  Mar.  6, 1832,  May  1, 1856.  Report  (favorable)  of  exami- 
nation made  Apr.  S,  1876.  Survey  made  1880;  report  dated  Apr.  6,  estimated  tliat  about  150,000  would 
be  required.    (M.  R.  Doc.  482,  56th  Cong.,  2d  sess.) 

ftAliocment. 
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AV8ABE.E  HARBOR  AlVD  RIYER,  RICH.— Contmaed. 


88, 302;  84, 304;  86,  327;  86,  321;  87, 
298;  88,263;  89,311,319;  90,279;  91, 
351;  92,  336. 

Eng INKERS  IN  Chabob: 

Maj.  W.  F.  Raynolds,  1866.  Report, 
66,  iv,  76,  90. 

Col.  T.  J.  Cram,  1867-69.  Reports,  67, 
147,  149,  157,  230,  233;  68,  141,  151, 152; 

69,  107. 

Maj.  W.  McFarland,  1870,  70,  150. 

Maj.  O.  M.  Pc»e,  1870-72.  Reports,  70, 
150,  160,  162;  71,  175;  72,  204. 

Maj.  G.  Weitzel,  1873-77.  Reports,  78, 
291;  74,  201;  76,  272,  286;  76,  ii,  531, 
550;  77,  932. 

Maj.  F.  Harwood,  1878-83.     Reports, 

78,  1229;  79,  1657,  S.  Doc.  70,  45th 
CoDg.,  3d  sees.;  80,  2037;  81, 2245;  82, 
2330. 

Maj.  F.  N.  Farquhar,  1883,  88,  1835. 

Lt.  Col.  O.  M.  Poe,  1883-92.  Reports, 
88, 1854;  84,  2040;  86,  2130,  2132;  86, 
1825;  87, 2250;  (Col.)  88, 1962;  89, 2247, 
2279;  90,2723;  91,2771;  92,2453. 

Assistants: 

Capt  G.  J.  Lydecker,  68,  151. 

H.  G.  Rothwell,  69,  109;  72,  205. 
Reports,  76,  272,  287. 

Capt.  A.  N.  Lee.  Reports,  74,  202; 
77,  932. 

H.  A.  Ulffers.    Report,  76,  ii,  550. 

B.  H.  Muehle.    Report,  88,  1857. 

Ettlmates.    {See  Hans  and  ProjecU. ) 

By  Col.  Cram,  1867,  for  10  feet  depth  of 
water,  $69,367,  67,  147.  For  comple- 
tion, $20,000,  and  $6,000  annually  for 
dredging,  68, 141. 

By  Maj.  Poe,  for  annual  dredging, 
$3,000,  70,  153.  For  continuing  the 
work,  $20,000,  72,  206. 

By  Maj.  Weitzel,  1876.  for  break- water 
off  the  mouth  of  the  harbor,  $900,000, 
76,  li,  550. 

By  Maj.  Harwood,  1879,  for  restora- 
tion and  completion  of  harbor,  $35,000, 

79,  1657.    Revised  to  $25,000,  79,  1658. ' 

lieffltlatlon. 

Discussion  of  existing  laws,  showing 
additional  legislation  necessary,  74,  203. 
Legislation  required  to  prevent  encroach- 
ments on  river  channel,  and  damage  to 
piers,  74,  202;  76,  273;  76,  ii,  531;  77, 

Obfltmctfoiif. 

Conditions  imposed  by  Secretary  of 
War  for  bridging  the  river,  79,  1658. 

Operations. 

186§-69.  30  cribs,  equal  to  900  1.  f. 
of  pier,  placed;  repairs,  69,  34,  35. 

l86tf-70*    Piers  extended,  274  1.  f., 

70,  46. 

1870~71.  Construction  of  super- 
-*mcture;  and  outer  crib  of  north  pier 


repaired  and  replaced.  Extension  of 
south  pier,  9  cribs  30  f.  by  16  f.  71, 175. 

1S71-73.  Construction  of  supeo*- 
structure  on  south  pier,  by  purchase  in 
open  market  and  hired  labor,  79,  40; 
78,40. 

1873-74.  Repairs,  and  dredging, 
74,  201,  205. 

l§74-76.    Repairs,  76,  272. 

1879-90.  Construction  of  revets 
ment  along  northeast  bank  of  river,  80, 
2038. 

1880-81.  Revetment  from  the  Os- 
coda Bridge  to  U.  S.  piers  completed,  81, 
2245.  Construction  by  hired  labor  of 
training  wall  across  bar  at  entrance  to 
mouth  of  harbor,  81,  2246. 

1881-83.  Extension  of  south  pier 
bv  hired  labor  and  dredging  by  contract 
of  3,000  c.  y.  of  sand  from  Bar  at  mouth 
of  harbor,  82,  2330. 

188SI-83.  Slight  repairs  by  hired 
labor,  88,  1854. 

1889-90.  12,864  c.  y.  dredged,  91, 
2724. 

Pliytl€»l  characteiiftlea.  (See/Vt- 

vote  work.) 
Description,  66,  iii,  8,  iv,  76;  sand 
brought  down  by  current,  67,  149;  river 
long,  rapid,  and  full  of  sand,  deposit  of 
sand  at  mouth.  69,  107.  The  10-f.  curve 
advanced  280  i.,  72,  205;  curve  advanced 
260  f.,  78,  291. 

Plans.     (See  Estimates  and  PrcjecU. ) 

By  H.  G.  Rothwell,  breakwater,  }  mile 
from  piers,  78,  291. 

PrlTate  urork. 

Private  piers  injured  by  freshet,  69, 
108.  Character  of  work  not  substantial, 
70,  151.  Damage  to  harbor  from  indis- 
creet dredging  oy  private  parties,  72, 
205.  Encroacnments  on  river  channel, 
73,  291;  74,  203.  The  necessary  juris- 
diction ceded  to  U.  S.  by  owners  of  river 
fronts,  79,  169,  1657. 

ProJeeU.     (See  Estimates  and  Plans. ) 

By  Maj.  Raynolds,  1866,  for  the  exten- 
sion of  the  piers  to  12  f.  curve  and  dredg- 
ing for  the  formation  of  a  channel  to  that 
depth;  estimated  cost,  $114,754,  66,  iv, 
77;  86,  2132. 

By  Col.  Cram,  for  modifications  of  Maj. 
Raynolds's  plan,  depth  of  channel  10  f., 
adopted;  estimated  cost,  $82,893,  67, 147, 
149,  151;  69,  107;  86,  2133. 

By  Maj.  Poe,  for  increase  in  width  of 
cribs  to  18  f.,  sheet-piling  the  north  side 
of  river  for  1,000  f.,  70,  152,  153-158, 

By  Mw.  Weitzel,  for  extension  of  north 
pier,  and  dredging  bar  at  mouth  of  river 
as  experiments,  72,  206;  78,  291. 

After  the  expenditure  of  appropriations 
aggregating  $95,970,  Maj.  Harwood,  1879, 
proposed,  at  an  estimated  coet  of  ^,000 
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for  the  completion  of  the  improvement, 
the  fonnstion  of  a  channel  10  f .  deep  and 
100  f.  wide,  extending  from  deep  water 
in  the  lake  to  the  State  street  bridge  in 
AufiaUe  (S.  Ex.  Doc  79,  45th  Cong.,  3d 
Ese^ ) ,  79, 1657.  Estimate,  1883,  by  Maj. 
Farqnhar,  $32,121,  88,  1857. 

In  1885  Lt.  Col.  Poe  reported  that  the 
formation  of  the  bar  at  entrance  to  the 
harbor  precladed  its  improvement  at  a 
cost  commensurate  with  the  advant^es 
to  be  gained,  85,  2130;  86,  322.  Ex- 
penditures resulted  in  a  depth  of  4  f.  on 
the  bar  and  8  f.  in  the  channel  from  bar 
to  Oscoda  Bridge,  86,  2137. 

In  1891  Col.  Foe  reported  against  any 
further  attempts  to  secure  a  permanent 
improvement,  91,  2771. 

Surreys. 

Under  directions  of  Maj.  Raynolds, 
1866,  66,  ii,  41,  iii,  8.  Report,  66,  iv, 
76,90. 


Under  direction  of  Col.  Cram,  resurvey, 
1866,  67,  147;  68,  141. 

Under  direction  of  Maj.  Poe,  1872,  of  a 
bar  1  mile  from  the  ends  of  piers,  72, 206. 

Under  direction  of  Maj.  Weitzel,  1874, 
resurvev  of  river,  and  establishing  dock 
lines,  7*6,  272,  286. 

By  H.  A.  Ulffera,  1875,  under  direction 
of  Maj.  Weitzel,  76,  ii,  650. 

Under   direction    of   Maj.    Harwood, 

1882,  82,  2330. 

Under   direction    of    Maj     Farquhar, 

1883,  88,  1854. 

Examination  of  Ausable  River  for  a  12  f . 
channel  and  breakwater,  ordered  by  act 
of  August  11, 1888,  made,  1888,  under  di- 
rection of  Col.  Poe  (report  unfavorable), 
89,  2279. 

Maps. 

Of  survey  bv  H.  G.  Roth  well,  under 
direction  of  Maj.  Weitzel,  1874,  S.  Doc. 
70,  45th  Cong.,  3d  sees. 

82,  2330;  88,  1856. 


AUX  RECS  SCIES  LAKE,  RICH.     (See  Frankfort  Harbor,  Mich,) 

BABYLON  CREEK,  N.  Y. 


Commerce. 

Estimated  annual  commerce  of  3,000 
t.,  which  would  probably  be  increasecl 
to  18,000  t.  after  improvement  of  the 
stream,  97,  1173. 


Engineers. 

Chisf  op  Engineers.    Report,  97, 140. 


Engineer  in  Charge.  Maj.  H.  M. 
Adams,  1896-97.     Report,  97,  1172. 

Physical  cliaracteristics. 

Description  of,  97,  1173. 

SurTcy. 

Examination  ordered  by  act  of  June  3, 
1896,  made  by  Maj.  Adams,  1897  (report 
unfavorable),  97,  1173. 


BACK  BAY,  BILOXI,  MISS.     (See  BUoxi  Bay.) 


Commerce.  , 

Description  of.  In  1893  the  annual  ' 
saving  to  commerce  by  the  improvement  i 
propiMed  would  not  amount  probably  to  i 
$10,000.     98,  1784. 

Eniilneers. 

Chief   of   Engineers.      Report,  98, 
238. 

Engineer    in  Charge.     Maj.   A.   N. 
Damrell,  1893.     Report,  93,  1784. 

Assistant.    Lt.  E.  E.  Winblow.     Re- 
port, 98,  1785. 


Piiysical  cliaraeteristics. 

Description  of;  the  Back  Bay  of  Biloxi 
is  about  10  miles  long  with  an  average 
width  of  about  1  mile,  98,  1785. 

Surireys. 

Examination  of  Biloxi  Bay  north  of  the 
town  of  Biloxi  up  to  the  town  of  Hands- 
boro  witl\  a  view  to  removal  of  bars 
ordered  by  act  of  July  13,  1892,  made 
under  the  direction  of  Maj.  Damrell,  1892, 
(report  unfavorable) ,  98,  1784. 


BACK  BAY,  HANDSBOROUOH,  MISS.     {See  Handsborough,  Miss.) 

BACK  COVE.     (See  Sasanoa  River,  Me.) 
BACK  COVE,  PORTLAND,  ME.     (See  Portland.) 

BACK  CREEK,  Md.o 


a  Survey.    Report,  Apr.  3, 1830.  estimate,  940,000.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sesB.) 
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BACK  RITfiR.    (See  Harris  Creek,  Fa.) 

BACK  BIVEB,  MB.    (See  Scuanoa  River;  Out  oppoeiU  Bath, ) 

BAD  BITER.     (See  Shiawasaee  River,  Mieh,) 

BAOABIJCE  (BAYADUCB)  BITEB,  BEL    (See  Pmobaoot  River,  Me. ) 


Appropriationt. 

1888,  $3,000,80,  511. 

1890,  4,000,  90,  432. 

1892,  6,000,  92,  503. 

1894,  5,000,  96,  547. 

1896,  5,000,  96,  549. 

1899,  3,000,  99,  1031. 


Total,  25,000 

Contracts. 

1S93.  £.  P.  Loverinff,  dredg:inff,  25 
cento  per  c.  y.  ($12,500^;  removal  of 
bowlders  weighing  not  less  than  250 
Ibe.,  $3  per  t,  98,  682. 

1899*  Columbian  Dredging  Co.,  re- 
moval of  bowlders,  $4  per  t.  ($8,000), 
95,  547. 

1§97«  Robert  H.  Rogers,  removal  of 
bowlders,  $9.87  per  t,  ($987),  98,  821. 

1900.  Townsend  &  Olsen,  removing 
rock  and  bowlders,  $1.59  per  t.  of  2,000 
Ibe.,  1900,  1085. 

Engineers. 

Chief  of  Engineers.  Reporto,  88, 
13,  22;  89,  21;  90,  17;  91,  22;  92,  26; 
98,  24,  37;  94,  24;  96,  25;  96,  28;  97, 
30;  98,  40,  53;  99,  48;  1900,  51. 

Engineers  in  Chabob: 

Lt  Col.  J.  A.  Smith,  1888-92.  Re- 
porto, 88,  398;  89,  511;  90,  432;  91, 
578 

lit.  Col.  P.  C.  Mains,  189^-94.  Re- 
porto, 92,  502;  98,  681,  724;  94,  498. 

Lt.  Col.  D.  P.  Heap,  1895.  Report, 
96   546. 

Lt.  Col.  A.  N.  Damrell,  1896.  Re- 
port, 96,  548. 

Maj.  R.  L.  Hoxie,  1897-98.  Reports, 
97,  778;  98,  821,  842. 


Maj.  S.  W.  Roeasler,  1899—.  Reports, 
99,  1031;  1900,  1084. 

AssiffTANT.  F.  S.  Borrowee.  Report, 
88,402. 

Operations. 

1S93-94.  About30,000c.y.  dredged, 
and  506}  tons  of  lx>wlder8  removed,  94, 
498. 

1  S94-9ft«  1 , 1 50  tons  of  bow Iders  re- 
moved, 96,  547. 

1897-9S.  About  450  tons  of  bowl- 
ders removed,  98,  821. 

1  §99-1900.  83  tons  rock  removed, 
1900,  1084. 

Phjrtieal  charaeteii«tlc». 

Character  and  dimensions  of  the  nat- 
ural channel  from  the  mouth  to  Penob- 
scot, 88,  399. 

Description  of,  98,  724. 

Projeetft. 

By  Lt  Col.  Smith,  1888,  to  straighten 
and  deepen  the  channel  bjr  dredf^ng  and 
rock  removal,  giving  a  width  of  150  f. 
from  Bridges  Point  to  Winslows  Island, 
and  thence  a  width  of  100  f.  to  the  vil- 
lage of  South  Penobscot,  with  a  depth  of 
6  f.  at  1.  w.  throughout;  estimated  cost, 
$45,000,  88,  399,  402;  92,  502. 

Surrey*. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1888,  under  direction  ofLt  Col.  Smith, 
88,  401. 

Examination  of  the  south  fork  of  the 
river,  ordered  by  act  of  July  13,  1S92, 
made,  1892,  by  Lt.  Col.  Hains  (report 
unfavorable),  98,  724. 

Survev  up  to  Penobscot  village,  ordered 
by  act  of  June  3, 1896,  made,  1897,  by  Maj. 
Hoxie  (report  unfovorable),  98,  842. 


BAKERS    AND    WIL.L.APA    (8HOAL.WATER)    BA¥S,    UTASH., 

Canal  betureen.    (See  Shoalwater  Bay.) 


Commeree. 

Necessities  of  commerce,  82,  2727. 

Englneen. 

Chief  of  Eng inesrs.    Reports,  8 1 ,  332 ; 
82,  324. 

Engineer   in   Chabgb.    Capt.   C.   F. 
Powell,  1882.    Report,  82,  2724. 

Assistant.     R.    A.   Habersham.    Re- 
port, 82,  2725. 

Phytleal  eharacteiistiet. 

Description  of,  Bakers  and  Shoalwater 
bays,  82,  2724. 


Plans. 

By  Capt.  Powell.  1881,  for  water  com- 
munication via  Johnsons  and  Holmans 
lakes  and  Tarlet  81ough«  the  canal  part 
to  be  40  f.  wide  at  oottom;  estinu^^d 
cost,  $512,520,  82,  2725,  2727. 

§ar¥eys. 

Previous  surveys,  82,  2725. 

Ordered  b;^  act  ot  Mar.  3,  1881,  made, 
1881,  under  (Urection  of  Capt.  Powell,  82, 
2724. 


^t^s. 

*£t»  '^~  «2i»  ■««■  ■■■•  ^R»  «S^p 
i{^^A^ll^i4f^H>j|»a||ilred  MUHuUlr  tot  dndging— 
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Englneen. 

Chikf  of  ENGiNBERa.  Repoftfl,  66, 
3,  ii,  24,  41,  iii,  23,  36;  67,  41,  42,  424; 
68,  25,  62;  69,  25,  62;  70,  69;  71,  71; 

72,  67;  78,  72;  74,  81;  75,  86;  76,63; 
77,  58;  78,  64;  79,  76;  80,  101;  81, 
134;  89, 131;  88, 135;  84, 142;  85, 137; 
86,  133;  87,  97,  101;  88,  95;  89,  113; 
90,  102;  91, 182;  92,  132;  98,  144, 145, 
148;. 94, 132, 133;  95,  152,  154, 157;  96, 
137, 138;  97,  172, 173,  174;  98,  175, 176, 
177;  99, 203, 204,  205;  1900,  231,  233. 

BoABD  OF  Enginbkra.  An  advisory 
board  appointe<i  by  the  President  at  the 
request  of  the  State  of  Maryland  to  con- 
sider the  pier  and  bulkhead  linen  of  Balti- 
more Harbor.     Reports,  79,  497,  500. 

(Brig.  Gen.  Humphreys,  C.  P.  Patter- 
son, U.  S.  C.  S.,  ana  Maj.  Craighill.) 

Enoineebs  in  Charge: 

Maj.  H.  Brewerton,  1853,  66,  37. 

Col.  J.  D.  Graham,  1865,  66,  3.  Re- 
port, 66,  37,  38,  39,  ii,  24. 

Maj.  J.  G.  Parke,  in  1867,  68,  694. 

Col.  J.  H.  Simpson,  1868-70.  68,  694. 
Report**,  68,  688;  69,  374;  70,  416,  420. 

Maj.  W.  P.  Craighill,  1866-94.  66,  ii, 
24.  Report?,  66,  iv,  232-236;  67,  417, 
423.  424;  71,  585;  72,  679;  78,  760;  74, 
ii,  17-23;  75,  ii,  66;  76,  284;  77,  273; 
79,  492;  80,  625;  (Lt.  Col.)  81,  860; 
82,  843;  83,  669;  84,  894;  85,  917; 
86,874;  (Col.)  87,  860,  880;  88,756; 
90,  987;  91,  1227;  92,  1005;  98,  1243, 
1249,  1262;  94,  909,  914. 

Capt.  C.  B.  Phillips,  1878,  in  tempo- 
rary charjje.     Report,  78,  447. 

Capt.  T.  Turtle,  1889-90.  Report,  89, 
927. 

Lt.  Col.  P.  C.  Hains,  1 895-99.  Reports, 
95,  1175,  1181,  1201;  (Col.)  96,  999, 
10a5;  97,  1299,  1306,  1307,  1308;  99, 
14a5,  1409,  1410. 

2d  Lt.  C.  W.  Kutz,  1898.  Report,  98, 
1175,  1180,  1181. 

Lt.  Col.  O.  H.  Ernst,  1900.  Report, 
1900,  1687,  1692,  1693. 

Assistants: 
Lt.  VV.  R.  Livermore,  69,  52. 
Capt.  C.  B.  Phillips,  71,  71;  72,  67; 

73,  70;  in  immediate  charge,  77,  275. 
N.  H.  Hutton,  in  immediate  charge, 

74,  ii,  23;  85,  918. 

Estimates.     (See  Projects. ) 

For  Brewerton  Channel,  150  f.  wide, 
22  f.  deep,  $390,000,  70,  419. 

Bv  Lt.  Col.  Graham,  1865,  for  removal 
of  limips  from  channel  by  dredging, 
$5,200,  66,  38. 

By  Maj.  Craighill,  1866,  for  channel, 
150  f.  by  22  f.,  $193,050  to  $223,500;  for 
channel  200  f.  by  22  f.,  $320,250  to 
$329,700,  66,  ii,  24,  25;  revised  after  re- 
survey  to  $164,700  to  $148,500;  $295,200 


to  $198,900,  66,  iv,  233,  234.  The  latter 
adopted,  70,  419. 

For  completing  the  work,  $250,000, 
67,  417. 

By  Col.  Simpson,  1869,  for  completing 
revised  project^  $107,600,  70,  420. 

By  Maj.  Craighill,  1871,  numerous  esti- 
mates for  widening  and  deei>ening  the 
channel,  71,  585. 

By  Maj.  Craighill,  1879,  for  completing 
existing  projei-t,  $100,000,  79,  494; 
$50,000  per  annum  for  repairs,  79,  492. 

Eieffislatlon. 

An  act  to  protect  the  ''Craighill  Chan- 
nel," 81,  86i3.  Protection  of  aids  to  nav- 
igation, 82,  844. 

Operations. 

1965-66.  Dredging  with  IT.  8. 
dredges,  66,  ii,  25. 

1866-67.  Dredging  in  Brewerton 
Channel  below  North  Pomt,  67,  42. 

1S67-6A.  Result  of  dredging,  the 
extension  of  channel  from  Brewerton 
Channel  south,  past  the  Belvidere  Shoal, 
with  width  of  5i30  f.  for  a  distance  of  5 
miles,  68,  62,  688. 

1868-69.  Dredging  in  Brewerton 
and  Craighill  channels,  69,  52,  374. 

1869-70.  Dredging  in  Brewerton 
and  Craighill  channels,  70,  416,  417. 

1870-71.  Dredging  with  U.  S. 
dredges,  and  by  contract,  in  Brewerton 
and  Craighill  channels,  71,  71,  585,  586. 

187  l-7d.  Dredging  by  contract,  72, 
67,  679. 

1873-73.  Dredging  by  U.  S.,  78, 
72,  761,  762. 

1873-74.  Dredging  continued,  74, 
81,  ii,  17. 

1874-75.  Dredging  by  contract  con- 
tinued, 75,  86. 

1875-76.  Brewerton  Channel  wid- 
ened 40  t  by  dredging,  76,  63,  284. 

1 8  76-7  7.  Dredging  by  contract  con- 
tinued, 77,  58,  274. 

1877-78.     Dredging  300,146  c.   y., 

78  64  449. 

1878-79.     Dredging  481,416  c.   y.. 

79  76  493. 

1879-80.  431,000  c.  y.  dredged,  80, 
625. 

1880-81.  181,930  c.  v.  dredged,  81, 
860. 

1 88 1-89.  709,725  c.  y.  dredged,  82, 
843 

1883-83.  2,554,861  c.  y.  dredged, 
84,  895. 

1883-84.  1,583,397  c.  y.  dredged, 
84,  895. 

1884-85.    1,715,247  c  y.  dredged, 

86,  918. 

1886-87.    1,111,317  c.  y.  dredged, 

87,  860. 

1888-80.  200,000  c.  y.  dredged,  89, 
928. 
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19IN^-91.  1,334,000  c.  y.  dredged, 
91    1228. 

1891-^93.  3,506,443  c.  y.  dredged, 
92,  1006. 

1893-93.  1,366,493  c.  y.  dredged, 
98,  1244.  Channel  to  Cartis  Bay  in  Pa- 
tapsco  River,  Baltimore  Harbor,  dredged 
to  a  depth  of  25  f.,  98,  1250. 

1894-96.  In  connection  with  pre- 
vious year  341,420  c.  y.  dredged,  95, 
1176;  96,  1000. 

1896-97.  1,270,582  c.  y.,  8.  m., 
dredged,  97,  1300. 

1897-98.  3,423,708  c.  y.,  a.  m., 
dredged,  98,  1176. 

1899-1900.  2,057,414  c.  y.  dredged, 
1900,  1688,  1692. 

Physical  eharaeteiistles. 

66,  37,  ii,  25;  67,  420,  421;  74,  ii,  19, 
22,  23;  79,  493;  95,  1201. 

Description  of  southwest  Baltimore 
Harbor,  96,  1006. 

PriTalc  (Citjr  and  State)  work. 

Dredging  by  City  and  State  authorities, 
66,  ii,  25. 

The  City  and  State,  from  1852  to  1868, 
appropriated  for  harbor  improvement, 
$257,233.81;  $184,317.06  expended  in 
deepening  channel  below  Fort  McHenry, 
70,  419. 

The  City  appropriated  $200,000  for 
dredging,  72,  67,  679;    $200,000  more, 

78,  72,  761,  762. 
History,  74,  ii,  19,  23. 

The  State  of  Manrland  appropriated 
$5,000,  in  1876,  to  defray  the  expenses  of 
an  advisory  board  and  survey.  Keports, 
79   497-500. 

The  City  of  Baltimore  and  State  of 
Maryland  contributed  up  to  1885  $584,000 
toward  the  improvement,  85,  138. 

$500,000  expended  in  work  of  improve- 
ment by  the  City  of  Baltimore  and  the 
State  of  Maryland,  up  to  1890,  91,  133. 

Projects.    {See  Estimates.) 

From  1836  to  1838,  inclusive,  $65,000 
was  appropriated  for  Baltimore  Harbor, 
66,  ill,  36. 

In  1852  the  project  originated  for  im- 
proving the  channels  at  the  approach 
from  deep  water  in  Chesapeake  Bay,  and 
was  begun  under  the  joint  action  of 
the  Government  and  State  of  Maryland 
in  the  improvement  of  the  Brewerton 
Channel  to  a  width  of  150  f.  and  a  depth 
of  22  f.,  67,  420;  70,  418;   74,   ii,   19; 

79,  492. 

In  1866  Maj.  Craighill  proposed  an  al- 
teration in  the  direSion  of  a  part  of  the 
channel,  with  a  widening  of  the  channels 
to  200  f.,  66,  iv,  233,  234;  67,  42,417, 
420, 422. 

In  1872  the  project  was  revised  to  pro- 
vide for  channels  24  f.  deep  at  m.  1.  w. 

9207—02 5 


and  from  250  to  400  f.  wide,  7d,  67;  78, 
761;  74,  221. 

In  1881  Lt  Col.  Craighill  proposed 
the  deepening  of  the  channels  to  27  f. 
at  m.  1.  w.,  together  with  the  forma- 
tion of  a  cut-off  between  the  lower 
part  of  the  Brewerton  and  the  upper  part 
of  the  Craighill  channels,  81 ,  861.  This 
work  was  practically  accomplished  in 
1886,  86,  874. 

The  total  amount  appropriated  from 
1852  to  1886,  inclusive,  was  $2,216,830. 

By  Col.  Craighill,  1887,  for  improve- 
ment of  the  channels  between  deep  water 
in  Chesapeake  Bay  and  Baltimore,  bv 
dredging  to  27  f.  m.  1.  w.,  and  600  f. 
width;  estimated  cost,  $1,300,000,  87, 
860,881;  88,  756. 

Amount  ^imated  for  completion  in 
1891,  $208,800,  91,  134. 

By  Col.  Craighill,  1890,  for  dredging  a 
channel  150  f.  wide  at  bottom  and  27  f. 
deep  at  m.  1.  w.,  from  the  main  ship 
channel  of  the  Patapeco  River,  Baltimore 
Harbor,  to  Curtis  Bay,  estimated  cost, 
$85,000,  98,  1249. 

By  Col.  Craighill,  1894,  for  dredging  a 
channel  30  f .  deep,  600  f.  wide  at  bottom, 
and  over  1,200  f.  at  the  bends,  in  Balti- 
more Harbor,  estimated  cost,  $2,500,000, 
and  $50,000  annually  for  maintenance, 
95, 1202;  96,  1000;  97,  1300. 

By  Col.  Hains,  1896,  for  dredginf^  a 
channel  100  f.  wide  at  bottom  with  side 
slopes  of  1  on  3  from  the  main  ship  chan- 
nel near  Fort  McHenry  to  the  foot  of 
Eutaw  street,  with  a  turning  basin  400  f. 
by  400  f.  near  the  upper  end,  estimated 
cost,  $314,000,  96,  1007. 

Surirejrt. 

Made,  1859,  66,  ii,  25. 

By  Col.  Graham,  1865,  examination, 
66,  37. 

By  Maj.  Craighill,  1866,  examination, 
66,  ii,  24. 

Under  direction  of  Maj.  Craighill,  by 
United  States  Coast  Survey,  resurvey, 
1866,  66,  iii,  23;  iv,  234;  67,  41,  42,  417. 

Under  direction  of  Maj.  Craighill,  re- 
survey,  1874,  74,  81,  ii,  17. 

Under  direction  of  Coast  Survey,  by  I. 
M.  Down,  pier  and  bulkhead  lines.  Re- 
ports, 79,  499,500. 

By  J.  L.  Seager,  1881,  81,  862. 

Survey  of  channels,  1885,  86,  874. 

Survey  of  channel  with  a  view  of  widen- 
ing it  to  600  f.,  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Col. 
Craighill,  87,  880. 

Examination  of  the  south  and  middle 
branches  of  the  Patapsco  River,  ordered 
by  act  of  July  13,  1892,  made,  1892,  by 
Col.  Craighill  (report  favorable ) ,  93 ,  1262. 

Surveys  made  by  Col.  Craighill  and 
Col.  Hains.  94,  910;  96,  1000. 

Surveyor  Baltimore  Harbor,  ordered  by 
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act  of  Aug.  17,  1894,  made  by  Col.  Craig- 
hill,  1894  (see  Projects),  96,  1201. 

Estiinated  cost  of  deepening  channel, 
southwest  Baltimore  Harbor,  called  for 
by  resolution  of  (Congress,  Mar.  2,  1896, 
submitted,  1896,  by  Col.  Hains,  96, 
1006. 


Survey  of  Baltimore  Harbor  with  a 
view  to  securing  a  30-L  channel,  ordered 
by  act  of  June  3, 1896,  made  by  Col.  P.  C. 
Hams,  1896  (see  Projects),  97,  1308. 

Maps.  Of  Patapsco  Iciver  and  ap- 
proaches, 66,  42;  90, 1180;  97,  1306. 


BAIVGOR  HARBOR.     (See  Penobscot  River,  Me.) 

RANGOR  TO  WHITEHEAD.     (See  Penobscot  Rwer,  Me.) 

RABAT  ARIA  RAY.     (See  LUtU  Lake,  La. ) 

RARATARIA  RAY,  L.A.,  NEW  ORL.EAM8  TO  ORAMD  PASS. 


CJommerce. 

Description,  81,  1313. 

Englneen. 

Chief  of  Enoinbbrs.  Reports,  80, 146; 
81,  197. 

Engineer  in  Chabob.  Maj.  C.  W. 
Howell,  1880-81.    Report,  81,  1307. 

Planii. 

By  Maj.  Howell,  1881,  for  5-f.  naviga- 
tion from  New  Orleans  to  Barataria  Bay, 
by  removal  of  obstructions  and  dredging, 


estimated  cost  for  route  No.  1,  $78,486.87, 
No.  2,  1108,158.32,  81,  1314. 

PrtTafe  (corporate)  irork. 

Three  private  canals  on  routes  used  by 
commerce,  81,  1308,  1313;  rate  of  tolls 
chaiged,  81,  1314. 

Surveys. 

Under  direction  of  Capt  G.  W.  Hughes, 
81,  1307. 

By  H.  8.  Douglass,  1880,  from  New 
Orleans  to  Grand  Pass,  81,  1307, 1308. 


Appropriations. 

1888, 

$50,000,  88, 

13. 

1890, 

60,000,  90, 

431. 

1892, 

50,000,  92,501. 

1893, 

10,000,  95, 

545. 

1894, 

10,000,  96, 

546. 

1894 

6,391.12,  act  June  23. 

1899, 

20,000,  99, 

1022. 

BARCEliOMA  HARBOR,  M.  Y.     (See  Portland  Harbor.) 
BAR  HARBOR,  ME.,  breakwater. 


Engineers. 

Chief  of  Enoinbbrs.  Reports,  87,  22; 
88,  13;  89,  21;  90,  16;  91,21;  92,  25; 
93,  23;  94,  23;  95,  25;  96,  26;  97,  28; 

98,  38;  99,  46;  1900,  47. 

Engineers  in  Charge: 

Maj.  J.  A.  Smith,  1887-92.  Reports, 
87,  481;   (Lt  Col.)  89,  509;  90,  430; 

91,  576. 

Lt.  Col.  P.  C.  Hains,  1892-94.    Reports, 

92,  500;  93,  676;  94,  496. 

Lt.  Col.  D.  P.  Heap,  1895.  Report, 
95,  544. 

Lt.  Col.  A.  N.  Damrell,  1896.  Report, 
96   545. 

Maj.  R.  L.  Hoxie,  1897-98.  Reports, 
97,  775;  98,  817. 

Maj.  S.  W.  Roessler,  1899-.     Reports, 

99,  1022;  1900,  1079. 

Operations. 

l§§9-90.  11,393  t.  stone  deliver^ 
in  breakwater,  90,  431. 

1§90-91.  6,127  t.  stone  delivered 
in  breakwater,  91,  577. 

1891-93.  Construction  of  break- 
water continued,  92,  501. 

1893-93.  About  22,000  t.  stone  de- 
posited, 93,  677. 


Total,   196,391.12. 

Contracts. 

1889.  F.  S.  Andrews,  furnishing  and 
placing  stone  on  breakwater,  $1.10  per 
t.,  89,  511. 

1890.  T.  R.  Smith,  furnishing  and 
placing  stone  on  breakwater,  $1.23^  per 
t,  91,  578.    Contract  annulled,  92,  501. 

1893.  W.  S.  White,  riprap  break- 
water construction,  $1.02  per  t,  92,  501. 
G.  M.  Neelon,  riprap  breakwater  con- 
struction, $1.23i  per  t.,  92,  501. 

1893.  Wm.  S.  White,  stone,  97  cents 
pert.  ($48,500),  94,  497. 

1895.  Hamilton  &  Cleaves,  stone, 
74  cents  per  t.  ($7,400),  95,  546. 

1896.  Hamilton  &  Cleaves;  stone, 
84J  cents  per  t.  ($8,460),  97,  775. 

1900.  W.  S.  White,  stone,  78  cents 
per  t.,  1990,  1080. 
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1998-94.  About  64,000  t.  stone  de- 
posited, 04,  496. 

IM4-99.  About  22,000  t  stone  de- 
posited, 06,  545. 

l§9ft-99.  About  15,000  t  stone  de- 
posited, 06,  546. 

1S99-97.  About  11,000  t.  stone  de- 
posited, 08,  817. 

1999-1900.  13,898  t.  stone  depos- 
ited, 1000,  1079. 

PhjTilcal  cliaracterlftles. 

Description,  87,  481. 

Projects. 

Bj  Lt  Col.  Smith,  for  construction 
of  nprap  breakwater,  with  concrete  su- 
persUucture,  extending  from  Bound  Por- 


cupine Island  to  Porcupine  Dry  Island, 
and  thence  to  within  400  f.  of  the  shore 
line,  a  total  distance  of  3,425  f.;  esti- 
mated cost,  $500,000,  87,  484.  Revised, 
1889,  to  $800,000,  80,  510.  Increased, 
1891,  to  $806,000,  01,  577. 

Project  amended,  1893,  to  provide  for 
the  construction  of  the  breakwater  for  a 
distanoe  of  only  600  f.  from  Mount 
Desert  Island,  with  slopes  of  1  on  1,  20  f. 
wide  on  top,  reducins  the  estimated  cost 
of  the  work  to  about  $420,200,  06,  677. 

Surrey*. 

Examination  and  survey  ordered  by 
act  of  Auff.  5, 1886,  made,  1887,  under  di- 
rection of  Maj.  Smith,  87,  483. 

Maps.    87,  483;  01,  576. 


RAR  L.AHE,  HICH.     (See  Empire  Lake.) 

BARMEOAT  AlVD  GREAT  1SGG  HARBOR  RATS,  M.  J.,  Sound 

between. 


Enfineers. 

Chief  of  Enqinberb.   Beport,  01, 118. 

Enginbbb    in   Chabob.    Maj.  0.   W. 
Raymond.     Beport,  01, 1094. 

Physleal  cliaracteristfes. 

Description  of,  01,  1094. 


Surreys. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Maj.  Raymond  (report  unfavorable),  01, 
1094. 


RARNEOAT  RAY,  N.  J. 


CoBuneree. 

Description  of,  07,  1230. 

Eiiffineen. 

Chief  of  Enoinkebs.    Beport,  07, 154. 

Engineer   in  Chaboe.    Maj.    C.  W. 
Raymond,  1897.    Beport,  07, 1229. 

AsBUTANT.    LtS.  Cosby.    Beport,  07, 
1229. 

Phjrtleal  etaaraeterlttlet. 

Description  of  the  bay  and  the  locality, 
07, 1229. 


Surrejrg. 

Examination  made  by  Lt.  Col.  C.  S. 
Stewart,  in  1868,  to  determine  the  neces- 
sity of  opening  an  inlet  from  the  Atlantic 
Ooban  at  a  point  near  the  head  of  Barne- 
gat  Bay.    Beports,  68,  64,  708,  710. 

Examination  ordered  by  act  of  June  3, 
1896,  made  bv  Maj.  Baymond,  1896  (re- 
port unfavorable),  07,  1229. 


RARMEOAT  IHnLET,  N.  J.     (See  Cranberry  Inlet,  N.  J.) 


Commerce. 

Commerce  local  and  unimportant,  08, 
1186. 

Engineers* 

Chief  of  Enginesb.   Beport,  08,  129. 

Engineer  in  Chabgb.     Maj.  C.   W. 
Baymond,  1892-93.    Beport,  08,  1185. 


Physical  eliaraeterisfles. 

Description  of,  08,  1186. 

Surreys. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Maj.  Baymond,  1892  (re- 
port unfavorable),  08, 1185. 


RARIVSTAREiE  RAT.     (See  Buzzards  Bay  and  East  Dennis,  Mass.) 


RARREM  RIVER,  KT.     (See  Green  and  Barren  rivers.) 
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Appropriatiom. 

1881,  $8,000,  81,  1422. 

1882,  5,000,  82,  1559. 
1884,  5,000,  84,  1331. 
1886,  5,000,  86,  1353. 
1888,  5,000,  88,  1352. 
1890,  5,000,  90,  1884. 
1892,  5,000,  92,  1613. 
1894,  5,000,  96,  1919. 
18%,  4,000,  96,  1604. 
1899,  5,000,  99,  2001. 

Total,  52,000. 

Commerce. 

Importance  of  improvement  to,  72, 
383. 

Reduction  of  insurance  due  to  im- 
provement, 88,  1159. 

Cotton  trade  of  the  bayou,  and  reduc- 
tion in  freight  rates  thereon,  90,  1884; 
91,  1983. 

Contracts. 

1(IS4.  Emmick  &  Feith,  removal  of 
obstructions,  $75  per  mile,  85,  1501. 

Engineers. 

Chief  of  Enoinbbrb.  Reports,  71, 
59;  72,  55;  78,  88;  79,  118;  80,  158; 
81,  211,  213;  82,  208;  83,  217;  84,  222; 
8ff,  235;  86,  231;  87,  196;  88,  179;  89, 
210;  90,  189;  91,  240;  92,  232;  93, 
262;  94,  242;  96,  271;  96,  236;  97, 
303;  98,  294;  99,  352;  1900,  404. 

Engineers  in  Charoe: 

Lt.  Col.  W.  F.  Raynolds,  1872.  Re- 
port, 72,  390. 

Maj.  W.  H.  H.  Benyaurd,  1879-82. 
Reports,  79,  997;  81,  1422,  1453;  82, 
1558. 

Maj.  A.  M.  Miller,  1882-84.  Reports, 
83,  1158;  84,  1330. 

Capt.  E.  Bergland,  1884-86.     Reporte, 

86,  1501,  1548;  86,  1353. 

Capt.  J.  II.  Willard,  1886-99.    Reports, 

87,  1459;  88,  1351;  89,  1601;  90,  1882; 
91,  1982;  92,  1610,  93,  2012;  94,  1471; 
96,  1917;  (Maj.),  96,  1601;  97,  1914; 
98,  1613;  99,  2000. 

Maj.  T.  L.  Casey,  1900 — .  Report, 
1900,  2513. 

Assistants* 
A.  H.  Bl'aisdell.     Report,  73,  383. 
M.  L.  Lum.     Report,  79,  997. 
R.  M.  Spicer.    Report,  83,  1159. 
C.  Quinn.     Report,  86,  1549. 

liCgal  proceedings. 

Appropriation  by  State  for  improve- 
ment declared  unconstitutional,  72,  385; 
79,  1002. 

Operatloni. 

l§§l-§9.  Removal  by  hired  labor 
of  9,954  trees  and  logs,  5  drift  piles,  and 
1  wreck,  82,  1558. 


189S-83.  Removal  by  hired  labor 
of  4,341  trees,  logs,  and  stumps,  88, 1159. 

18^4-Sft.  Removal  by  contract  of 
5,837  stumps,  logs,  and  snags,  2  wrecks, 
123  brush  piles,  and  697  leanini;  treen; 
clearing  66}  miles  of  the  bavon,  86,  1502. 

1 8SO-8 7.  5, 289  trees,  logs,  and  snags 
removed,  87,  1460. 

18S7~8§.  3,460  logs  and  snags  re- 
moved from  the  channel,  3,126  trees, 
and  8,653  s.  y.  brush  cut  from  the  banks, 
88,  1351. 

1S89-90.  10,500  snags  and  3  wrecks 
removed  from  the  channel;  49,650  treeo, 
6,500  shore  snags,  and  9,325  s.  y.  brush 
cut  from  the  banks,  90,  1883. 
•  1 890-9 1 .  1 ,670  snags  removed  from 
the  channel,  10,852  stumps  and  logs  re- 
moved from  the  channel  and  banks,  and 
44,600  trees  girdled  and  removed,  91, 
1984. 

1891-93.  3,470  snags  and  stumps 
removed;  10,105  shore  snags  and  logs 
and  41,054  treetj  cleared  from  the  banks, 
92,  1612. 

1 893-94.  About  10,000  obstructions 
removed;  over  8,000  s.  y.  brush  and  wil- 
lows cut;  and  several  wrecks  removed, 
94,  1474. 

1  §94-95.  About  1,500  obstructions 
removed,  96,  1919. 

1  §95-96.  About  12,700  snags  and 
other  obstructions,  and  18,809  s.  y.  brush 
and  willows  removed,  97,  1915. 

1 897-99.  Over  1,500  snags  and  other 
obstructions,  1,094  s.  y.  brush  and  wil- 
lows, and  450  cords  drift  removed,  98, 
1613. 

1  §98-99.  Boat  repaired  and  a  few 
obstructions  removed  from  channel,  99, 
2000. 

1899-1900.  About  13, 700  snags  and 
other  obstructions  removed  from  channel 
and  56,000  s.  v.  willows  and  brufi^  cut 
from  banks,  1900,  2514. 

Phyifcal  eliaracterlstlcs. 

Described,  72,  384;  79,  998,  999;  94, 
1473;  96,  1919;  96,  1603;  97,  1914. 

Considerable  improvement  in  depths 
of  bars  below  Lind  Grove,  La.,  noted, 
94,  1474. 

Drift,  caving,  and  sliding  banks,  and 
rapid  growth  of  vegetation  constantly  ad- 
ding new  obstructions,  becoming  greater 
in  quantity  and  more  difficult  to  move 
each  year,  98,  1613. 

Plans. 

By  A.  H.  Blaisdell,  for  removal  of  ob- 
structions, $34,716,  72,  383,  385,  386. 

By  M.  L.  Lum,  for  removal  of  obstruc- 
tions, $23,005,  79,  1003. 

Capt.  Bergland,  1885,  estimated  $20,000 
as  cost  of  removal  of  obstructions  for 
navigation  seven  months  in  the  year, 
86,  1549. 
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Private  (State)  work.  (See  Legal 
proceedings, ) 

Improvement  of  river  by  State  of  Lou- 
isiana in  catting  treee  and  removing  snags, 
72,  385;  79,  1002. 

Early  improvement  by  State,  79, 1000. 

ProJeeU. 

By  Maj.  Benyaurd,  1880,  for  the  im- 
provement of  the  bayoa  from  Baxter  Sta- 
tion to  its  month.  213  miles,  by  the 
removal  of  trees,  logs,  and  snags;  esti- 
mated coet,  $26,862,  81,  1455. 

No  permanent  improvement  feasible, 
85,235. 

In  1897  Maj.  Willard  estimated  it  would 
cost  $2,500  per  year  to  maintain  anob> 
structed  navigation  at  stages  when  steam- 
boats could  run,  97,  1917. 


Surreys. 

Ordered  bv  act  approved  Mar.  3,  1871, 
71,  59;  made  under  direction  of  Lt.  (Dol. 
Kaynolds,  by  A.  U.  Blaisdell,  0.  £.  Re- 
ix>rt,  72,  383. 

Ordered  by  act  approved  June  18, 1878, 
79,  118;  made  under  direction  of  Maj. 
Benyaurd,  by  M.  L.  Lum.  Report,  79, 
997. 

Preceding  examinations  and  surveys, 
81,  1454. 

Examination  made  in  1884,  86,  1501. 

Examination  from  head  of  navigation 
to  Lincoln  County  line  ordered  by  act  of 
July  5, 1884,  made,  1885,  under  direction 
of  Capt.  Bergland  (report  unfavorable), 
86,  1549. 

Survey  of  the  bayou  in  connection  with 
Ouachita  River,  96,  1604. 


BASS  ISLAND.     (See  Starve  Island  Reef,  Ohio.) 
BASS  RIYER,  MASS.     (BaM  River  Harbor.) 


Appropriations. 

Mar.  2,  1829,    *  $150. 00  ( survey ) . 
July  4,  1836,  f>  10, 000. 41 
July  7,  1838,  *  10, 000. 00 

Total,  20, 150. 41 

C^mmeree. 

Description  of.  Purelv  local,  with  no 
prospect  of  increase.  96,  739,  1900, 
1283. 

En^neers. 

Chief  of  Engineers.  Reports,  95,  72; 
99,  97;  1900,  110. 

ExoiNSEBs  IN  Chabgb: 

Capt  W.  H.  Bixby,  1895.  Report, 
96,  739. 


Maj.  D.  W.  Lockwood,  1900.  Report, 
1900,  1282. 

Pliysleal  eharacterliitlei. 

Probable  effect  on  the  proposed  im- 
provement by  the  construction  of  the 
Cape  Cod  Ship  Canal  in  the  vicinity,  96, 
739,  743. 

Description  of,  96,  739,  743;  1900, 
1283. 

Surreyf. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  1895,  by  Capt.  Bixby  (report 
unfavorable),  96,  739. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  by  Maj.  Lockwood  (re- 
port unfavorable),  1900,  1283. 


BASTROP  BAYOU,  TEX. 


Commeree. 

None,  and  none  looked  for,  1900, 
2418. 

En^lneen. 

Chief  of  Enqinbebb.  Report,  1900, 
.395. 

Engineer  in  Charge.  Capt.  C.  8. 
Riche,  1899-1900.  Reports,  1900, 
2414,  2416. 

Abbistant.  S.  M.  Wilcox.  Report, 
1900,  2417. 

Pliysieal  eliaraetertstles 

Bastrop 
Bay,  part 


Bastrop  Bavou  empties  into  Bastrop 
of  West  Galveston  Bay,  and  is 


one  of  the  adjacent  streams  referred  to 
in  the  appropriation  of  Mar.  3,  1899,  for 
improving  **  Brazos  River  between  Ve- 
lasco  and  Richmond,  West  Galveston 
Bay  Channel,  Double  Bayou,  and  the 
mouths  of  adjacent  streams",  1900, 
2415. 
Description  of,  1900,  2417. 

Surreys. 

Examination  and  survejr  ordered  by 
act  of  Mar.  3,  1899;  examination  made, 
1899,  by  Capt.  Rich(5  (report  favorable); 
survey  made,  1899,  imder  direction  of 
Capt.  Rich6  (report  unfavorable),  1900, 
2415,  2416. 


a  Sorvey.— Report,  Feb.,  1890,  estimate,  919,960.41.    H.  Doo.  No.  482,  65th  Cong.,  2d 
bTieaa.  DepUvoc,  No.  878, 1882. 
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BATH,  ME.    (See  Kennebec  and  Semmoa  rivers^  Me.) 
BATH  CBEEK,  N.    €.     (See  Town  Creek,  Brungwick  County.) 
BATON  BOfJOE  HABBOB,  L.A.     (See  MMmppi River.) 


Enffineen. 

Chikf  of  Enoinkbrs.    Report,  89, 202. 

Enoinber   in  Chabob.    Oapt  W.  L. 
Fisk,  1889.    Report,  89, 1511. 


Survey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt. 
Fiflk  (report  unfavorable),  89, 1511. 


BATTEBY  DIAMONB  BEEF.     (See  East  River,  N.  Y.) 

BATTEBY-«0¥EBN0B8  I8L.AMD,  CHANNEL..     (See  New  York  Har^ 

hw,N.  Y.) 

BATTEBY  ISLAND,  CHESAPEAKE  BAY,  MB. 

Appropriation.  l  by  hired  labor  to  repair  danui^^  part  of 


1886,  $17,275,  87,  866. 

Eni^lneers. 

Chief  of  Engineers.    Report,  87,  99. 

Engineer    in   Charge.    Col.    W.   P. 
Craigbill,  1887.    Report,  87,  864. 

Operations. 

1886-87.    620  1.  f.  of  crib-work  sunk 


breakwater,  87,  865. 

Project. 

By  Maj.  W.  F.  Smith,  U.  S.  agent,  1886, 
to  repair  piers  and  breakwater,  and  to 
riprap  jetty;  estimated  cost,  $17,275, 87, 
864. 


BATTEBY  BEEF.     (See  EaH  River,  N.  Y,) 

BAYADUCE  BIYEB,  BE.    (See  Bagaduce  River. ) 

BAYFIELD  HABBOB,  WIS. 


En^neer*. 

Chief  of  Engineers.  Report,  80,  206. 

Engineer    in    Charge.     Maj.   H.  M. 
Robert,  1880.     Report.  80,  1929. 

Assistant.     L.  Y.  Schermerhom.     Re- 
port, 80,  1929. 


Surreys. 

Ordered  by  act  of  Mar.  3,  1879,  ex- 
amination made  under  direction  of  Maj. 
Robert,  nothing  found,  79, 155;  80, 1929. 


BAYOUS. 

Alaqu A.     ( See  A  laqua  Bayou, ) 

Andr£.     (See  AndrS  Bayou,  La. ) 

Bartholomew.     (See  Bartholomew  Bayou,  Ark.  and  Za.) 

Black.     (See  Black  Baypu,  La.) 

Boeuf.     (See  Boeuf  Bayou,  La. ) 

BoNFUcA.     (See  Bonfuca  Bayou.) 

Buffalo,  Tex.     (See  Buffalo  Bayou.) 

Carlin.     (See  Carlin  Bayou,  La.) 

Cahsidy.     (See  CasMy  Bayou. ) 

Castain.     (See  Castain  Bayou.) 

Castor.     (See  Cantor  Bayou,  La. ) 

Cedar.     (See  Cedar  Bayou,  Tex.) 

Chevreuil.     (See  C heir euU  Bayou,  La.) 

Chitfa.     (See  Chitta  Bayou,  La.) 

CocoDRiE.     (See  Cocodrie  Bayou,  La.) 

Corney.     (See  jyArbonne  Bayou,  La.) 

Courtableau.     (See  Courtahleau,  La.) 

Cypress.     (See  Cypress  Bayou. ) 

D'Arbonne.     (See  UArbonne  Bayou,  La.) 

Dbb  Glaises.     (See  Des  Glaises  Bayou.) 

Dorcheat.     (See  Dorcheai  Bayou,  txi.) 

Double.     (See  Double  Bayou,  Tex.) 

DuGDEMONA.     (See  Dugdemona  River,  La.) 

East  Bay.     (See  East  Bay  Bayou,  Tex. ) 

Fusilier.     (See  Fusilier  Bayou.) 


ftfipo&rs  OF  (misp  of  ekoikeebs,  v.  s.  abm¥. 


^1 


BATOIJ8— Contmued. 

Grand  Caillou.     (See  Grand  OaiUou  Bayou^  La,) 
Grosbbtetb.     (See  GrosuUU  Bayouy  La,) 
Johnson.     (See  Johnson  Bayou,  La, ) 
K BLUSY.     ( See  KelUy  Bayou, ) 
Lafoubchb.     (See  Lafourche  Bayou,  La, ) 
Lagrangb.     (See  La^ranpe  Bayou,  Fla.) 
LiTTLB  Caillou.     (See  LUUe  CaHlou  Bayou,  La,) 
LoGGY.     (See  Loggy  Bayou,  La,) 
Macon.     (See  Macon  Bayou,  La,) 
Manchac,  La.     (See  Amite  River,  Manchae  Bayou,) 
M  BTO.     ( See  Metre  Bayou, ) 
Nezpiqub.     (See  Mermentau  River, ) 
OiJ>  Fobt.     (See  Old  Fart  Bayou,) 
Petit  Anse.     (See  Petit  Anse  Bayou,  La, ) 

Pibrbb..    (See  Oane  River,  La,;  Lake  Bayou  Pierre,  La,;  Pierre  Bayou,  La.;  Pierre 
Bayou,  Miss.) 
Pibbrb  Lake,  La.     (See  Tones  Bayou. ) 
Pigeon.     (See  Plaquemine  Bayou, ) 
Plaquemine.     (See  Plaquemine  Bayou,  La. ) 
Red.     (See  Red  Bayou. ) 
Rouge.     (See  Rouge  Bayou.) 
RouxDAWAY.     {See  Roundatoay  Bayou,  La,) 
St.  John.     (See  St.  John  Bayou,  La,) 
Steele.    (See  Steele  Bayou,  Miss.) 
Tbche.     {See  Tecfie  Bayou,) 
Tensas.     {See  Tensas  River,  La.)  • 

Terrebonne.     (See  Black  Bayou;  Terrebonne  Bayou, ) 
TiGRK.     (See  Chevreuil,  La,) 
Tones.     {See  Tones  Bayou.) 
Vermilion.     (See  Vermilion  Bayou,  La.) 
ViDAL.     (See  Vidal  and  Roundaway  bayous. ) 
Washington.     (See  Washington  Bayou,  Miss.) 
WiNSBY.     (See  Red  River, ) 

BAT  RII>OE  CHANMELS,  N.  Y.     (See  BuUermUk  Channel,  Govxinus  Bay, 

and  Oowanus  Creek  Channel.) 


Appropriations. 

1896, «  1200.000,  96,  757. 
1897,«  350,000,  97,  1120. 
1898,^  130,000,  98,  1018. 

1899,  ft  100,000,  99,  1270. 

1900,  ft    262,000,  1900,  1467. 


Total,  1,042,000 

Commerce. 

Description  of,  97,  1179. 

Large  and  important,  and  woald  proba- 
bly be  still  furtner  enlarged  by  construc- 
tion of  deeper  channels,  97,  1179. 

Contraets.  « 

19116.  W.  H.  Beard  Dredging  Co., 
dredging,  14  and  21  cents  per  c.  y.,  s.  m. 
(1630,000),  97,  1121. 

1 899*  Hughes  Bros.  &  Bangs,  dredg- 
ing Bay  Ridge  and  Red  Hook  channels, 
10  cents  per  c  y.,  s.  m.  ($2,040,540), 
1900,  1468. 

Engliieers. 

Chibf  of  Engineers.  Reports,  91, 
94;  96,  95;  97,  125,  140;  98,  121;  99, 
144;  1900,  168. 


Engineers  in  Charge: 

Lt.  Col.  G.  L.  Gillespie,  1890-91.  Re- 
port, 91,  940. 

Maj.  H.  M.  Adams,  1896-99.  Reports, 
96,  753;  97,  1117, 1177;  98,  1016;  99, 
1266. 

Maj.  W.  L.  Marshall,  1900.  Report, 
1900,  1464. 

Operations. 

1  §96-96.    718,487  c.  y.  dredged,  96, 

1S96-97.  872,617  c.  y.  dredged,  97, 
1119. 

lS9r-9§.  1,499,462  c.  y.  dredged, 
98    1018. 

l§99-99.  1,844,410  c.  y.  dredged, 
99,  1268. 

Physical  characteristics. 

Description  of,  97,  1179. 

The  channels  include  in  this  work 
form  an  eastern  water  route  between  the 
Narrows  and  East  River,  New  York  Har- 
bor, running  close  to  the  water  front  of 
Brooklyn  and  Governors  Island,  97, 1178. 

Projects. 

By  act  of  1896,  Bay  Ridee  and  Red 
Hook  channels,  the  triangular  area  be- 


o  Bay  Ridge,  triangular  area,  Red  Hook  and  Battermilk  channels. 
bBay  Ridge  and  Red  Hook  channels. 
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BAY  RIDGE  CHAMnBIiS,  N.  Y.— Oontinaed. 


tween  them,  and  Buttennilk  Channel 
were  consolidated  into  one  work,  includ- 
ing limited  improvement  of  Gowanus 
Canal,  96,  755. 

Bv  Maj.  Adams,  under  act  of  1896,  for 
dredging  channels,  with  width  of  800  f. 
in  Bay  Ridge  Channel,  900  f.  in  the  tri- 
angular area,  400  f.  in  Red  Hook  Chan- 
nel, 1,000  f.  in  Buttermilk  Channel,  and 
all  with  a  depth  of  26  f.;  dredging  was 
also  provided  for  in  (rowanus  Canal  to  the 
extent  of  $5,000;  total  estimated  cost, 
$837,000,  96,  755. 

In  1897  Mai.  Adams  estimated  it  wouhl 
cost  $2,000,000  to  obtain  ;iO-f.  channels, 
and  $5,300,000  to  obtain  35-f.  cliannels, 
both  amounts  in  addition  to  the  esti- 
mated cost  of  the  project  of  1896,  97, 
1179. 


By  Maj.  Adams,  1899,  for  making  Bav 
Ridge  and  Red  Hook  channels  1,200  f. 
wide  and  40  f.  deep,  m.  1.  w.,  at  a  limit 
of  cost  of  $2,500,000,  and  continuing  con- 
tract for  whole  work  authorised,  99, 
1287. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Lt.  Col.  Gillespie  (report  unfavorable), 
91,  940. 

Survey  with  a  view  to  obtaining  one 
continuous  channel  30  f.  deep,  m.  T.  w., 
with  a  width  of  1,000  f.,  and  depth  of  35 
f.,  m.  1.  w.,  with  width  of  1,200  f.,  or- 
dered by  act  of  June  3,  1896,  made,  1897, 
bv  Maj.  Adams  (see  Projects) ,  97,  1177. 
"M.\P8.     96,  756. 


BAY  RIYER,  ARK. 


Engineers. 

Chief  of  Enginebrs.      Reports,  80, 
158;  81,  213. 

Engineer  in  Chasob.    Maj.  W.  H.  H. 
Benyaurd,  1880.     Report,  81, 1497. 

Assistant.    J.  B.  Rohrer.    Report,  81, 
1497. 


Surreys. 

Ordered  by  act  of  June  18,  1878,  80, 
158,  made  under  direction  of  Maj.  Ben- 
yaurd, 1880  (report  unfavorable),  81, 
1497. 


BAY  RITER,  ]V.  €.     (See  PanUico  River. ) 


En^lneeini. 

Chief    of    Enginbbrh.     Report,   84, 
177. 

Engineer  in  Charge.    Capt.  J.  Mer- 
cur,  1884.     Report,  84,  1064. 

Ph^nlcal  characterisUca. 

River,  1883,  afforded  easv  navigation 
to  all  existing  commerce,  84,  1064. 


Surrey*. 

Examination  ordered  by  act  of  August 
2,  1882,  made  under  direction  of  CapL 
Mercur  (report  unfavorable),  84,  1064. 


BAY  SHORE,  MMNG  ISLABTD,  N.  Y. 


Commerce. 

Description  of,  1900,  1442. 

Engineers. 

Chief  of  Engineer».  Re{)ort8, 09, 142; 
1900,  160. 

Engineer  in  Charge.  Lt.  Col.  W. 
H.  H.  Benyaurd,  1900.  Report,  1900, 
1441. 


Physical  characterlatitss. 

Description  of,  1900,  1441. 

Surveys. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  by  Lt.  Col.  Benyaurd 
(report  unfavorable),  1900,  1442. 


BEACH  THOROrOHFARE,  lH.  J. 


Commerce. 

A  large  traffic  would  be  benefited  by 
an  improvement  of  the  thoroughfare,  97, 
1237. 

Enifineeri. 

Chief  of  Engineers.  Report,  97, 154; 
1900,  208. 

Engineer  in  Charge.  Maj.  C.  W. 
Raymond,  1896-97.     Report,  97, 1235. 


AssifiTANT.  Lt.  S.  Cosby.  Report,  97, 
1236. 

Ptaytical  characteristics. 

Description  of,  97,  1236. 

Surreys. 

Examination  ordered  by  act  of  June  3, 
1896,  made  under  direction  of  Maj.  Ray- 
mond, 1896  (report  favorable),  97,  1235. 


REPOBTS   OF   CHIEF   OF   ENGIKEEBS,  U.  8.  ABMT. 
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BEAR  CREEK  (branch  of  the  TenneMee  RlTer),  MISS.    (See  Tom^ 

bighee  River,  Miss.) 


Engineers. 

Chief  OF  Eng ikeers.  Reports,  8 1 ,  258 ; 
88,  213. 

E.VGINEEBS  IN  ChaRGB: 

Maj.  W.  R.  King,  1882.  Report,  82, 
1869. 

Lt.  Col.  J.  W:  Barlow,  1888.  Report, 
88, 1639. 

AflSISTANTS: 

J.  H.  Mayhew.     Report,  82,  1870. 
Lt,  H.  E.    Waterman.      Report,  88, 

1640. 

Physical  characterlfticfi. 

Description  of,  82,  1870;  88,  1639. 

Plant. 

By  Maj.  King,  1881,  for  improving  12 
miles  of  the  creek  by  removing  snags  and 


fish  traps.    Estimated  cost,  15,900,  82, 
1869   18^1. 

By  Lt.  Col.  Barlow,  1887.  (1)  For 
improving  creek.  Southard's  Ford  to 
mouth,  30  miles,  with  works  of  contrac- 
tion and  by  removing  snags  and  over- 
hanging trees;  estimated  cost,  $50,000. 
(2)  For  3-foot  slack- water  navigation  at 
all  stages,  with  eight  locks  and  dams; 
estimated  cost,  $500,000,  88,  1641. 

SurTcyi. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made,  1881,  under  the  direction  of 
Maj.  King,  82,  1869. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1887,  under  direction  of  Lt.  Col.  Bar- 
low, 88,  1639. 


BEAR  CREEK  (branch  of  the  Yazoo  River),  HIISS.     (See  Tamhigbet 

Hirer ^  Miss.) 


Commerce. 

Description  of;  unimportant,  96,  1991. 

Eniinecrs. 

Chief  of  Engineers.  Reports,  81, 
213;  82,  210;  95,  280. 

Engineers  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  1882.  Re- 
port, 82,  1563. 

Capt  J.  H.  Willaid,  1895.  Report, 
95,  1990. 

AssKfTANT:  W.  S.  Davis.  Report,  82, 
1563. 

Physical  eharacterlstlct. 

Description  of,  82,  1563;  95,  1990. 
The  creek  a  succession  of  small  lakes 


and  creeks  about  80  miles  long;  runs  dry 
during  low  water,  the  lakes  becoming 
stagnant  pools,  95,  1990. 

Plans. 

By  Maj.  Benyaurd,  1881,  for  clearing 
out  obstructions  from  about  44  miles  of 
the  creek  and  connecting  lakes  at  an  esti- 
mated cost  of  $6,000,  82, 1563,  1565. 

Surreys. 

Examination  ordered  by  act  of  Mar. 
3,  1881;  made,  1881,  under  the  direction 
of  Maj.  Benyaurd,  (see  Plam)  82, 1563. 

Examination  ordered  by  act  of  Aug. 
17,  1894;  made,  1895,  by  Capt.  Willard 
(report  unfavorable),  95,  1990. 


REAR  €REE|i  HARROR,  L.AHE  ONTARIO,  N.  Y 


Commerce  .^ 

Entirely  local,  73,  385-3C7. 

Eni^neers. 

Chief  of  Engineers.  Reports,  72, 
48;  73,  49. 

Engineer  in  Charge.  Maj.  J.  M. 
Wilson,  1872-73,  72,  48.    Report,  73, 

385. 

AasiOTANT.  J.  S.  Lawrence.  Report, 
78,386. 

Estimates. 

By  Maj.  Wilson,  pier  extension  and 
rock  excavation,  $250,181.93,  73,  386, 
388. 

Physical  characteristics. 

General,  of  Bear  Creek,  78,  385,  386. 


PriTate  («M>rporate)  i¥ork. 

Improvement  by  a  harbor  company, 
73,  386,  387.  Two  piers,  60  f.  apart, 
constructed,  73,  386. 

Plans. 

By  Maj.  Wilson,  for  extending  west 
pier  to  12  f.  of  water;  removing  east  pier 
and  constructing  new  one  parallel  to, 
and  200  f.  from  west  pier;  also,  excavat- 
ing rock  between  the  piers  and  in  the 
creek  to  12  f.  of  water;  estimated  cost, 
$250,181.73,  73,  385-388. 

Surreys. 

Under  the  direction  of  Maj.  Wilson 
by  J.  S.  Lawrence,  1872.  Report,  78, 
386. 


REAR  RIVER,     (f^^ee  Sacramento  arid  Feaiher  rivers.) 
BEATTirTUiL.E,  KT.  (lock  and  dam  at).     (See  Kentucky  River.) 
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BEAIJFORT.     (See  Bogue  Sound,  N.  C;  NeuM  River,  N.   C;  Savannah,   Ga.; 

and  White  Oak  Biver,  N,  G ) 

BEAIJFORT,  M.  €.  (breakwater  at). 


CJommerce. 

In  1893  the  anchorage  appeared  to  be 
sufficient  for  the  small  commerce  of  Beau- 
fort with  its  200  inhabitants,  98,  1460. 

Enf^lneers. 

Chibp  of  Enoinebrs.    Report,  98, 183. 

Engineer  in  Charge.  Maj.  W.  S. 
Stanton,  1892-93.     Report,  98,  1457. 

Phytlcal  characterUttcs. 

Description  of,  93,  1457. 


The  breakwater  desired  by  the  inhab- 
itants of  Beaufort  to  protect  the  town 
against  the  sea,  and  to  arrest  the  destruc- 
tion of  the  channel  along  its  front,  98, 
1458. 

Surre^a. 

Examination  for  a  breakwater  to  pro- 
tect the  town  of  Beaufort j  N.  C,  ordered 
by  act  of  July  13,  1892,  made  by  Maj. 
Stanton,  1893  (report  unfavorable)  98, 
1457. 


BEAIJFORT,  N.  €.,  NEW  BERNE  TO.     (See  New  Berne,  X.  C,  BeaufiM 

to — inland  line  of  natHgation. ) 


BEAIJFORT  HARBOR,  N.  €. 


Appropriation!. 

1836,  «  $5,000 

1881,  30,000,  81, 

1882,  l>  25,000,  82, 
1884,  20,000,  84, 
1886,  15,000,  86, 
1888,  35,000,  88, 
1890,  15,000,  90, 
1892,  10,000,  92, 
1896,      5,000,  96, 


1013. 

1093. 

1039. 

989. 

878. 

1134. 

1139. 

1116. 


Total,  160,000 

Commeree. 

Draft  of  vessels  seeking  entrance,  81, 
1015. 

Importance  of  the  harbor,  81,  1014; 
82,  1096;  85,  1079;  87,  1036. 

Description  of,  1900,  1808. 

Contracts. 

1§8§.  P.  Linehau  <&  Co.,  Btone,|2.95 
per  t.,  87,  1034. 

1889.  C.  T.  Caler,  dredging,  37| 
cents  per  c.  y.  F.  H.  Smith,  furnishing 
stone,  $2.19  per  t.  89,  1070. 

1890.  Alabama  Dredging  and  Jetty 
Co.,  dredging,  33^  cents  per  c.  y.,  91, 
1370. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 125 ; 
81, 164;  82, 159, 1095;  88, 166;  84, 169; 
86, 168, 1082;  86, 164;  87,  128;  88, 121; 
89, 140;  90, 126;  91,  161;  92, 161;  98, 
174;  94, 160;  95,  183;  96, 165;  97, 204; 
98,  206;  99,  238;  1900,  271. 

Board  of  Engineers: 

For  river  and  harbor  improvements. 
Report,  82,  1096.     (See  Projects.) 

(Cols.  Tower,  Newton,  and  Lt.  Col. 
Abbot.) 

Engineers  in  Charge: 

Capt.  C.  B.  Phillips,  1880-^1.  Report, 
81,  1013. 


Re- 
Re- 


Capt.  J.  Mercur,  1881^84.  Reports, 
82,  1093,  1094;  83,  885. 

Capt.  F.  A.  Hinman,  1884-85.  Report, 
84   1039. 

Capt.  W.  H.  Bixby,  1885-91.  Reports, 
86,  1076,  1080;  86,  986;  87,  1030;  88, 
875;  89,  1066;  90,  1131;  91,  1367. 

Maj.  W.  S.  Stanton,  1892-95.  Reports, 
92,  1137;  98,  1395;  94,  1031;  96,  1323. 

Lt.  Col.  D.  P.  Heap,  1896.  Report, 
96,  1115. 

Capt.   W.  E.  Craighill,  1897-98. 
ports,  97,  1396;  98,  1247. 

Capt  £.  W.  Van  C.  Lucas,  1889. 
ports,  99,  1498;  1900,  1808. 

ASSIOTANTS: 

C.  M.  Yeates.    Report,  81,  1014. 

R.  Ransom.  Reports,  82,  1094;  88, 
856;  84,  1040;  86,  1077;  86,  985;  87, 
1034;  88,  878. 

H.  F.  Price.    Report,  86,  1078. 

E.  D.  Thom|)6on.  Reports,  87,  1035; 
88,  878,  879;  89,  1070;  90,  1134. 

W.  H.  Chadboume.  -Reports,  91, 
1370;  92,  1139. 

Operations. 

1881-89.  Two  scows  built  bv  hired 
labor;  30  1.  f.  of  jetty  built,  82,  1093, 
1094'  86   989 

1889-83.  Jetty  at  Shackleford  Point 
extended  to  length  of  535  f .  Two  scows 
and  temporary  wharf  and  tram- way  built 
Work  done  by  hired  labor,  88,  855,  856. 
Cost  of  jetty,  and  satisfactory  action  of, 
88,  857;  86,  989. 

1883-84.  Repairs  by  hired  labor  to 
jetty,  sand  fences,  and  wharf,  84,  1039. 

1884-85.  Jetty  400  f.  long,  built  on 
north  side  of  Shackleford  Point,  2,300  f. 
east  of  main  jetty.  Main  jetty  covered 
with  concrete;  superstructure  6  f.  wide, 
3  f.  high  for  a  distance  of  444  f.  Repairs 
to  sea  end  of  main  jetty;   721  1.  y.  of 


an.  Doc.,  No.  482.  66th,  Com..  2d.  seas. 

b  Part  of  $30,000,  $6,000  of  which  was  applied  to  the  inland  navigation  from  Beaufort  Harbor  to  New 
Berne,  83.  166,  S85. 
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BEAUFORT  HARBOR,  N.  €•— Continued. 


shore  revetment  laid  between  main  and 
east  jetty.  At  Macon  Point  a  breach  was 
cloeed  by  420  1.  f.  of  crib-work,  a  small 
receiving  wharf  was  constnicted,  and  a 
jetty  stinted  northeast  of  the  fort.  Work 
done  by  hired  labor  and  pmrcJiase  in  open 
market    85,  1076,  1077;  86,  99a 

1  §85-96.  Strengthening  jetties  at 
Sbackleford  Point  ana  placing  100  1.  f.  of 
shore  protection  betw^een  the  jetties.  Ex- 
tension of  jetty  No.  1  at  Fort  Macon 
Point  120  f . ;  commencement  of  jetty  No. 
2,  and  rebuilding  landing  wharf,  86, 165, 
987  990 

i§8e-S7.  1,119  t  of  stone  placed 
in  works  at  Fort  Macon  Point,  Cove 
Sound,  and  Sbackleford  Point,  87, 1032, 
1034. 

1  §87-88.  271  t.  stone  placed  along 
40  f.  of  surface  of  main  jetty;  8  blocks  of 
concrete  added  to  same;  10  t.  stone 
placed  on  middle  jetty;  595  t.  stone 
added  to  east  jetty;  repairs  to  landing 
wharf,  field  quarters,  tram  road  trestles, 
and  derricks;  31  t  stone  and  7  cords 
bnish  built  into  138  1.  f.  of  shore  revet- 
ment; 44  t.  stone  and  22  cords  brush 
built  into  488 1.  f.  of  shore  revetment,  88, 
877. 

1888-89..  1,443  t.  stone  placed  in 
jetties;  10,480  c.  y.  dredged,  89,  1071. 

1 889-90.  12,280  c.  y.  dredged ;  5, 190 
t  rabble  stone  placed  in  jetties,  90, 
1134,  1135. 

18fN^91.  280 1,  f.  of  brush  and  stone 
revetment  built  at  Sbackleford  Point,  91, 
1369. 

1891-93.  9,989  c.  v.  sand  dredged 
from  bar;  repairs  to  sand  fences  at  Fort 
Macon  and  Sbackleford  Point,  92,  1140. 

1899-93.  20,585  c.  y.  dredged,  and 
minor  repairs  to  sand  fences  in  progress, 
03, 1395. 

1 893-94 .  7  jetties  of  brush  and  stone 
aggregating  680  f.  in  length  built,  2,384 
1. 1,  sand  fences  built,  1,328  1.  f.  repaired, 
4,378 1.  f.  raised,  21,548  1.  f.  filled  under, 
and  refilled  under  with  sand;  and  150  f. 
of  oyster-shell  dike  built,  94,  1032. 

1894-95.  5,038  c.  y.  dredged;  2  jet- 
ties of  brush  aggre^ting  110  f.  in  length 
built;  16  low  groms  of  board  palings 
aggrc^ting  537  f.  in  length  constructed; 
9,210  1.  f.  sand  fences  built,  15,714  1.  f. 
filled  in,  and  8,0321.  f.  repaired,  96, 1324. 

1895-9«.  1,0561.  f.  sand  fences  built, 
23,332  1.  f.  raised,  and  46,814  1.  f.  filled 
in,  and  24  1.  f.  brush  jett}^  constructed  in 
extension  of  brush  jetties  and  minor 
repairs  made  to  the  latter,  96,  1116. 

1896-97.  2,031  l.f.  sand  fences  built, 
8,390 1.  f.  raised,  56,676  1.  f.  filled  in,  3,267 
1.  f.  repeured,  and  minor  repairs  made  to 
brush  jetties,  97,  1396. 


1 897-98.  3,041 1.  f .  sand  fences  built, 
6,865  1.  f.  raised,  43,164  1.  f.  filled  in,  and 
5,300  1.  f.  repaired,  98.  1247. 

1 898-99.  3,069 1.  f.  sand  fences  built, 
8,025  1.  f.  raised,  41,675  1.  f.  filled  under, 
and  5,680  1.  f.  repaired,  99,  1498. 

1899-1900.  12,376 1.  f.  sand  fences 
built,  16,626  1.  f.  raised,  22,916  1.  f.  filled 
under  and  5,768  I.  f.  repaired,  and  32  1.  f. 
brush  jetty  repaired,  1900,  180S. 

Physical  ctaaracteiist1<». 

Recession  of  Sbackleford  Point,  81, 
1016;  82,  1094,  1097;  84,  170;  85,  168; 
86,  987. 

Direction  of  tidal  currents,  82,  1077. 

Change  effected  by  jetty  built  in  1883, 
83,  1095. 

Original  condition  of  the  harbor,  88, 
875. 

Description  of,  94, 1032, 1033;  96, 1323; 
96,  1115. 

Projects. 

By  Capt.  Phillips,  1880,  for  three  jetties 
of  random  stone  to  prevent  further  abra- 
sion of  Sbackleford  Point,  and  the  dredg- 
ing of  two  channels  and  a  turning  basin 
near  Beaufort;  estimated  cost,  $82,103.38, 

81,  1013,  1017. 

In  1881  Capt  Mercur  recommended  a 
system  of  jetties  for  protection  of  Shackle- 
ford  Point  of  random  stone,  about  300 
f.  long,  and  spaced  about  300  f.  apart, 

82,  1095..  Plan  approved  by  Board  of 
Engineers,  with  recommendation  that 
the  jetties  should  be  founded  upon  mat- 
tresses, 82,  1098.  Concurred  in  by  the 
Chief  of  Engineers  and  approved  by  the 
Secretary  of  War,  82,  1096. 

In  1884  Capt.  Bixby  reconmiended  the 
expansion  of  the  project  to  cover  the  pro- 
tection of  Fort  Macon  Point  from  erosion, 
by  shore  protection  and  jetties,  85,  168, 
1081.  After  an  exi)enditure  of  $75,000 
on  previous  projects,  it  was  estimated  in 
1886  that  $84,000  woujd  be  required  for 
the  complete  protection  of  Sbackleford 
and  Fort  Macon  points,  and  the  forma- 
tion of  a  dredged  channel  100  f.  w^ide  and 
5  f.  deep  at  m.  1.  w.  from  Bulkhead  Chan- 
nel to  Beaufort,  86,  989;  87,  1030;  91, 
1368. 

Surreys. 

Ordered  by  act  of  June  14,  1880,  80, 
125,  made  under  direction  of  Capt. 
Phillips,  1880,  81,  1013. 

Survey  of  Sbackleford  Banks,  1881, 
82,  1094. 

List  of  surveys,  81,  1015;  82,  1096; 
86,  989. 

Maps.  88,  856;  1885,  85,  1076;  89, 
1072,  90, 1136;  92,  Atlas,  27,  28,  29,  30; 
93, 1396;  94,  1032. 
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ANALYTICAL  AKD  TOPICAL  INDEX   TO 


BEAUFORT  HARBOR,  N.   €.,   NEW  RITER   TO   (waterway) 

( See  also  Nfic  River,  N,  C ) 


AppropiiatloBt* 

1H86,  $10,000,  87,  1038. 
1888,  6,000,  88,  883. 
1890,  15,000,  00,  1139. 
1892,  10,000,  9S,  1143. 
1894,  2,500,  96,  1326. 
1896,   1,000,  96,  1118. 


Totol,  43,500 

Connerce. 

Important,  80,  1134,  1135;  87,  1037. 
Description  of,   98,    1398;   94,    1034, 
1035;  95,  1325;  1900,  1810. 

Contract!. 

18(I8.  R.  Moore,  dredging,  32}  cents 
per  c  y.,  87,  1038. 

1899.  Alabama  Dredging  and  Jetty 
Co.,  dredging,  40  cents  per  c.  y.,  89, 
1075. 

1890.  Alabama  Dredging  and  Jetty 
Co.,  dredging,  25  cents  per  c.  y.,  91, 
1374. 

1994.  Cordes  &  Bochman,  dredging, 
35  cents  per  c.  y.,  p.  m.  ($8,500),  95, 
1326. 

Enslneen. 

Chief  op  Enoinbebs.  Reports,  84, 
177;  85, 177;  87,  129;  88, 122;  89,  141; 
90,  127;  91, 162;  92,  162;  98, 175;  94, 
161;  95, 183;  96, 165;  97,  205;  98,  207; 
99,  239;  1900,  271. 

Engineers  in  Charob: 

Capt  J.  Mercur,  1884.  Report,  84, 
1055. 

Capt.  W.  H.  Bixby,  1885-92.  Reports, 
85,  1133, 1135;  87,  1037;  88,  882;  89, 
1073;  90,  1138;  91,  1373. 

Maj.  W.  8.  Stanton,  1892-95.  Reports, 
92,  1141;  98,  1397;  94, 1034;  95,  1325. 

Lt.  Col.  D.  P.  Heap,  1896.  Report, 
96,  1117. 

Capt  W.  E.  Craighill,  1897-98.  Re- 
ports, 97, 1398;  98,  1249. 

Capt.  E.  W.  Van  C.  Lucas,  1899— Re- 
ports, 99,  1499;  1900,  1810. 

A  ^8I8T  ANTS  * 

J.  P.  Dari^ng.  Reports,  84,  1055;  85, 
1138. 

R.  Ransom.    Report,  85,  1134. 

E.  D.  Thompson.  Reports,  87,  1038; 
88,  884;  89,  1075;  90,  1140. 

w.  11.  Chad  bourne.  Reports,  91, 
1375;  92,  1144. 


Operatl€Hia* 

1897-88.  17,622  c.  y.  dredged,  88, 
883. 

1888-89.  35,896  c.  y.  dredged,  89, 
1074. 

1891-93.  14,719  c.  v.  dredged,  92, 
1144. 

1 89(^96.  14,650c.  y . ,  p.  m.  ydredged, 
90,  1118. 

1896-97.  11,041  c.  v.,  p.  m.,dredged, 
97,  1398. 

Phyaieal  charactertstles. 

Description  of  route,  84,  1055;  85, 
1133,  1136;  94,  1034;  96,  1117. 

Original  condition  of  the  waterway, 
88,  882. 

Plans.    (See  PrcjecU, ) 

By  Capt  Bixby,  1885.  for  the  forma- 
tion of  aredged  channels  from  3  to  9  f. 
deep  from  White  to  New  rivers.  Esti- 
mated cost  from  $78,000  to  $540,000. 
This  cost  was  considered  as  incommen- 
surate with  the  benefit  to  be  derived,  85, 
1137. 

Projects.    ( See  Hans, ) 

By  Capt.  Bixby,  1885,  for  the  forma- 
tion of  an  improved  channel  by  dredg- 
ing, 3  f.  deep  at  1.  w.,  and  extending 
from  Beaufort  to  Swansboro  on  the  White 
Oak  River;  estimated  cost,  $50,000,  85, 
1138;  87,  1037. 

Aggregate  cost  of  completed  project 
estimated  in  1892  at  $71,040,  92,  1 142. 

By  Maj.  Stanton,  1892,  for  withhold- 
ing $10,  (XK)  appropriated  in  1892  until 
experience  should  show  whether  it  u'ould 
be  needed,  98,  1398.  In  1893-^  this 
money  was  applied  to  drednng  a  chan- 
nel 60  f.  wide  and  about  2,000  f.  long 
near  Sanders  Creek  Cut  and  Turtle 
Slough,  94, 1035. 

Surveys. 

Ordered  by  act  of  Aug.  2,  1882,  made 
under  the  direction  of  Capt.  Mercor, 
1882,  84,  1055. 

Also  by  act  of  July  5,  1884,  made  un- 
der direction  of  Capt.  Bixby,  85,  1133, 
1135. 

Minor  surveys,  94,  1035. 

Examination  made,  1900,  by  Capt. 
Lucas,  1900,  1810. 

Maps. 

Bogue  Sound  and  vicinity,  80, 896;  89, 
1074. 


BEAUFORT  HARBOR,  N.  C,  NORTH  RITER  TO  (water  route). 


Commerce. 

Estimated  in  1895  to  amount  to  935 
tons.  Owing  to  the  probable  cost  of  the 
improvement,  the  unimportant  mterests, 
ana  the  small  locality  that  would  be  ben- 
efited, the  route  was  considered  unworthy 


of  improvement  by  the  district  engineer 
in  1895.  95,  1383. 

Engineers. 

Chief  op  Enoinb^ss.    Beport,  95 ,  192. 
Enginbbr   in  Chabob.     Maj.   W.  S. 
Stanton,  1894-95.    Report,  95,  1380. 
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BEAUFORT  HARBOR,  M.  C,  NORTH  RITIB  TO  (water 

route ) — Goiitinaed. 


Physical  charaeterlstlM. 

Description  of,  96,  1381. 

Snrvejrft. 

Examination  from  the  montii  of  North 


River  to  the  harbor  of  Beaufort,  N.  C, 
ordered  by  act  of  Ang.  17,  1894,  made, 
1895,  by  Maj.  Stanton  (report  unfavora- 
ble), 96,  1380. 


BEAUFORT  RFTER,  8.  €• 


ApproprlatloiM. 

1890,  $12,500,  91,  1486. 
1892,  12,500,  92,  1239. 
1894,  5,000,  96,  1444. 
1896,        1.000,  96,  1209. 

Total,    31,000 

Commeree. 

In  1892-93  the  freight  moved  on  the 
river  amounted  to  250,000  tons,  98, 1525; 
in  1893-94,  to  215,000  tons,  94,  1125;  in 
1894-95,  to  193,985  tons,  96,  1444;  in 
1895-^96,  to  174,300  tons,  96,  1209. 

Contracts. 

1890.  T.  Young,  dredging,  25  cents, 
and  rock  excavation,  $3.25  per  c.  y.,  91, 
1486. 

1993.  P.  S.  Roes,  dredging,  25  to  34 
cents  per  c.  y.,  rock  removal,  $2.95  or 
$3.70  per  c.  y.  ($23,600),  98,  1526. 

En^neera. 

Chief  op  £noineer8.  Reports,  89, 
158;  90,141;  91,178;  92,175;  98,189; 
94, 174;  96, 198;  96, 176;  97,  224;  98, 
220;  99,  254;  1900,  289. 


Enoikkbrs  in  Charge: 
Ckpt.  F.  V.  Abbot,  1889-97. 

90,  1234;  91,  1485;  92,  1238; 

94,  1125;  96,  1443;  96,  1208; 
Maj.  E.  H.  Ruffner,  1898-99. 

98,  1288;  99,  1548. 
Capt  J.  C.  Sanford,  1900-. 

1900,  1873. 


Reports, 
98, 1524; 
97, 1482. 

Reports, 

Report, 


Assistants: 

J.  P.  Allen.  Reports,  91,  1486;  92, 
1239;  98,  1526;  97,  1487. 

W.  D.  Niles.  Reports,  94,  1127;  96, 
1446;  96,  1210. 


Operations. 

199<^91.  3,754  c.  y.  dredged,  91, 
1486. 

1991-99.  28,512  c  y.  dredged,  92, 
1238. 

1999-93.  86,362  c.  y.  dredged,  and 
1,694  c.  y.  rock  removed,  98,  1526-7. 

1996-97.  3,732  c  y.  dredged,  97, 
1487. 

PhjTflc^l  characteri«tl€». 

Description  of,  92,  1234. 

Plans.    (See  Projects.) 

By  Capt  Abbot,  1889,  to  secure  a  15- 
foot  channel  300  f.  wide  from  Beaufort 
to  the  ocean,  by  excavation  at  Beaufort 
8hoal,  and  at  shoal  near  Sea  Island 
Chemical  Works,  estimate  cost  $116,000, 
1890,  1236. 

Private  HFork. 

Dredged  material  which  had  been  ille- 
gally dumped  by  contractor,  1899,  re- 
moved by  him,  1900,  1873. 

Projects. 

By  Capt  Abbot,  for  improvement  of 
the  river  at  the  brickyard  near  Coosaw 
mouth,  by  excavation  of  a  7-foot  low- 
water  channel  200  f.  wide;  estimated 
cost,  $25,000,  90,  1236,  1237. 

Authority  was  obtained  by  Capt  Ab- 
bot, 1892-93^  to  increase  the  estimate  for 
the  completion  of  the  project  by  $15,000; 
due  to  the  discovery  oi  a  laige  amount  of 
rock,  98,  1225,  1229. 

Surreys. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Capt  Abbot, 
90,  1235. 

Examination  and  survey  made,  1900, 
by  Capt  Sanford,  1900,  187^ 


BEAUFORT  (PORT  ROYAL.)  RIVER,  9.  C. 


Engineers. 

Chief   of    Enginbbbs.     Report,    80, 
132. 

Engineer  in  Charge.    Lt  Col.  Q.  A. 
Gillmore,  1880.    Report,  80,  1032. 

Assistant.    G.  Daubeny.    Report,  80, 
1034. 

Plans* 

By  Lt   Col.  Gillmore,  1880:   1.   For 
dredging,  Beaufort  and  at  Fort  Charlotte, 


so  that  a  draft  of  14  f .  can  be  carried  from 
Port  Royal  Sound  to  Beaufort,  $9,900. 
2.  For  improving  only  channel  at  Fort 
Charlotte  to  200  f.  width  and  14  f.  depth, 
$5,100.  3.  For  improving  channel  at 
Fort  Charlotte  to  200  f.  width  and  13  f. 
depth,  $1,800,  80,  1033,  1034. 

Sarrejrs. 

Ordered  by  act  of  Mar.  3,  1879,  79, 
100,  made,  1880,  under  direction  of 
Lt  Col.  Gillmore,  80, 1032. 
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AKALTTIOAL    AND   TOPICAL  INDEX  TO 


BSATEK  BAY,  MUinV.  (Harbor  of  retake). 


EnglnecrB. 

CniBF  OF  Enqinbbbs.     Reports,  81, 
247;  82,  266. 

Enoinker    in  Chasgb.     Capt   C.  J. 
Allen,  1884.     Report,  82,  2108. 

Assistant.    S.  L.  Bayleas,  82,  2109. 


Plans. 

For  two  crib  breakwaters  1,450 1.  L  in 
length ;  estimated  cost,  $150,000, 82, 2109. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1881,  under  the  direction  of  Gapt,  Allen, 
82,  2108. 


BEATER  ISLAND,  IOWA.     (See  Missisnppi  Rivfr, ) 

BEECHRIDGE,  ILL.    (See  MisMgippi  River. ) 

BEE  TREE  SIIOA1.S.     (See  Termeasee  Rivfr.) 

BELFAST  BAY  AND  HARBOR,  HE. 


Appropriations. 

1826,  $1,200,  act  May  20. 

1876,  6, 000,  77,  34. 

1878,  12,000,  78,  38. 

1879,  5, 000,  70,  46. 

1880,  3, 000,  80,  :m). 

1890,  10, 000,  90,  4:S5. 

1892,  10,000,92,508. 
1894,  8,000,95,552. 
1896,  8,000,96,554. 

Total,  62, 000 

Commerce. 

Benefit  of  improvement,  76,  194;  77, 
161. 

Commercial  advantages  of  Belfast,  76, 
194. 

Coal  and  freight  traffic,  88,  381. 

Contracts. 

1877.  J.  M.  Andrews,  rock  excava- 
tion, 77,  161. 

1§7§.  Atlantic  Dredging  Co.,  dredg- 
ing, 38  cents  per  c.  y.,  79,  ^1. 

1 893.  Hamilton  &  Sawyer,  dredging, 
23  cents  per  c.  y.  ($13,800),  98,  688. 

1 896.  Hamilton  &  Sawyer,  dredging, 
14}  cents  per  c.  y.,  s.  m.  ($7,375),  95,  552. 

1 896.  Hamilton  &  Sawyer,  dredging, 
13}  cents  per  c.  y.,  s.  m.  ($7,215),  97,  781. 

Engineers. 

Chief  of  Engineers.  Reports,  76, 48; 
77,  34;  78,  37;  79,  45;  80,  64;  81,  65; 
82,  65;  83,  60;  84,  69;  85,  57;  86,  56; 
87,  16;  88,  14;  89,  23,  31;  90,  18,  26; 
91,  23;  92,  28;  98,  26;  94,  26;  95,  27; 
96,  30;  97,  32. 

Engineers  in  Charge: 

Lt.  Col.  G.  Thom,  1876-85.  Reports, 
76, 190;  77, 159;  78, 194;  79, 250;  (Col. ), 
80,330;  81,463;  82,491;  88,412;  84, 
463. 

Col.  C.  E.  Blunt,  1885-86.  Report,  85, 
467. 

Maj.  J.  A.  Smith,  188^91.  Reports, 
86,  535;  87,445;  (LtCol.),  88,381;  89, 
522;  90,  435,  455;  91,  586. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Re- 
ports, 92,  507;  98,  687;  94,  503. 


Lt  Col.  D.  P.  Heap,  1895.     Report, 

95,  551. 

Lt  Col.  A.  N.  Damrell,  1896.     Report. 

96,  553. 

Maj.  R.  L.  Hoxie,  1897.  Report,  97, 
781. 

Assistant.  A.  C.  Both.  Reports,  76, 
191 ;  90,  456. 

Estimates.    (See  also  Projects.) 

By  A.  C.  Both,  for  construction  of 
breakwater,  $310,000,  76,  191,  193. 

Operations. 

1877-78.  Portions  of  ledge  off  Lane's 
wharf  removed,  78,  194. 

1 8  7  8-79.  Dredging  of  shoal  to  depth 
of  10  f.  at  m.  1.  w.,  79,  251. 

1879-80.  Removal  of  shoal  in  front 
of  wharves  by  use  of  hired  dredge  and 
plant,  80,  330.  Completion  of  project  of 
1877,  at  a  cost  of  $22,000,  80,  65,  331. 

1 885-86.  Wreck  of  schooner  Walde- 
mar  removed,  86,  536. 

1 89d-93.  About 28,000  c.  y .  dredged, 
98,688. 

1893-94.  About  12,000  c.  v.  dredged. 
94,  504. 

1894-95.  Channel  at  entrance 
dredged  to  full  width,  and  })art  of  the 
harbor  dredged,  95,  552. 

1 895-96.  In  connection  with  work  of 
previous  year,  about  50,000  c.  v.  dredged, 
96,  554. 

189e-97.  Project  completed,  97, 
781. 

Pli]r8l€»il  characteristics. 

General,  76, 190.  Tides,  76, 190.  Ob- 
structions :  ahoal,  and  a  sunken  ledge,  76, 
190,  192. 

Plans. 

By  A.  C.  Both,  for  oonstraction  of  a 
breakwater  between  McGilvery's  ship^ 
yard  and  Pattersons  Point,  in  two  sec^ 
tions,  one  running  from  each  place,  to- 
ward each  other,  1,500  f.  and  900  f.  in 
length,  leaving  an  opening  of  800  f.  be- 
tween the  outer  ends;  piers  to  be  10  f. 
wide  on  top  and  14  f.  above  m.  1.  w.,  76, 
190,  192. 
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BELFAST  BAT  AMD  HARBOB,  BE.— €k)ntmaed. 


By  Col.  Thom,  1880,  for  the  construc- 
tion of  a  jetty  from  north  shore  of  harbor 
to  direct  tidal  corrents;  estimated  cost, 
$18,000,  80,  331. 

Projects. 

The  orij^final  project  was  by  Col.  Thom, 
1877,  for  deepening,  by  dredging  to  a 
depth  of  10  and  12  f.,  the  area  between 
the  wharves  and  deep  water  in  the  river, 
76,  190.  Completed  in  1880  at  a  cost  of 
122,000,  80,  65,  531.  " 

Lt.  Col.  Smith,  1888,  proposed  to  in- 
crease the  depth  on  the  nortneast  side  of 
the  present  harbor  to  8  f.,  by  the  removal 
of  52,000  c.  y.  of  material,  estimated  cost, 


$12,850,  88,  382.  After  an  examination 
and  survey  in  1889,  Lt.  Col.  Smith  sub- 
mitted a  project  for  dredging  a  part  of 
the  maincnannel  to  give  a  depth  of  15  f., 
and  a  least  width  of  220  f.,  and  deepen- 
ing portions  of  the  east  and  west  sides  to 
8  and  13  f.,  respectively,  at  m.  I.  w. ;  esti- 
mated cost,  $52,000, 90, 18,  435, 456;  91, 
586;  93,  508. 

SurTeys. 

By  A.  C.  Both,  1875.    Report,  76, 191. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  Lt.  Col.  Smith 
(see  Projects),  90,  435,  455. 

Maps.    80,  330. 


BEULAIBE,  OHIO  (lee  harbor).     (See  Ohio  Rit^r,) 


Engineers. 

Chief  op  Engineers.      Reports,  80, 
195;  81,  263. 

Engineer  in  Chabge.      Maj.  W.   £. 
Merrill,  1881.    Report,  81,  1951. 

AflBisTANT.     J.  H.  Harlow.     Report, 
81,  1952. 

Plant. 

By  Maj.   Merrill,   1881,   for  the  pro- 


tection of  the  landing  asainst  ice  by  the 
construction  of  two  crib-piers  interme- 
diate between  the  present  piers  in  the 
railroad  bridge;  estmiated  cost,  $7,500, 
81, 1951, 1953. 

Sarreyi. 

Ordered  by  act  of  Mar.  3,  1879,  80, 
195,  made  under  direction  of  Maj.  Mer- 
rill, 1881,  81, 1951. 


BELLiAMY  BIVEB,  M.  H. 


Appropriations. 

1888,  $10, 000,  88,  20. 
1890,   10, 000,  90,  453. 
1892,    7, 500,  92,  529. 
1894,    7,500,96,572. 


Total,      35, 000 

Contracts. 

198§.  T.  Symonds,  dredging,  19} 
cents  per  c.  y.,  89,  542. 

1890.  A.  B.  Martin,  dredging,  25 
cents  per  c.  v.,  91,  607. 

1895.  Columbian  Dredging  Co., 
dredging,  23  cents  perc.  y.,  s.  m.  ($16,100), 
95,572. 

En^neerf. 

Chief  op  Engineers.  Reports,  87,  22; 
88,  20;  89,  29;  90,  25;  91,  30;  92,  36; 
98,  34;  94,  34;  96,  35;  96,  39;  97,  40. 

Engineebs  in  Charge: 

Maj.  J.  A.  Smith,  188&-92.  Reports, 
87,  484,  485;  (Lt,  Col.)  89,  540;  90, 
452'  91    605. 

Lt  Col.  P.  C.  Hains,  1892-94.  Re- 
ports, 92,  528;  98,  716;  94,  523. 

Lt  Col.  D.  P.  Heap,  1895.  Report,  95, 
571. 

Lt  Col.  A.  N.  Damrell,  1896.  Report, 
96,  575. 


Maj.  R.  L.  Hoxie,  1897.  Report,  97, 
794. 

Assistant.  F.  S.  Burrows.  Report, 
87,  486. 

Operations. 

l§88-89.  22,700  c.  y.  dredged,  89, 
541. 

1889-90.  21,650  c.  y.  dredged,  90, 
452. 

1890-91.  Dredging  continued,  91, 
606. 

1  §93-93.  35,997  c.  y.  dredged,  98, 
716. 

1895-96.  46,409  c.  y.  dredged,  96, 
576. 

1896-97.  About  12,000  c.  y.  dredged 
(project  completed),  97,  794. 

Projects. 

By  Maj.  Smith,  1887,  for  improve- 
ment of  the  river  for  a  distance  of  2 J 
miles  by  dredging  a  channel  50  f.  wide 
and  5  f.  deep  at  m.  1.  w.  from  mouth  to 
head  of  navigation;  estimated  cost, 
$28,000,  87,  486;  89,  541.  Increased  in 
1891  to  $35,000,  91,  606;  92,  528. 

Surreys. 

Examination  and  survey  ordered  by 
act  of  Aug.  5,  1886,  made,  1887,  under 
direc*:ion  of  Maj.  Smith,  87,  484,  485. 


BEJLLE  PLAIliE,  MUrN.     (See  Mirmenota  River,  Minn,) 
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BiXiLiE    RITER,   MARINE   CITT,   MICH.      (Including;;   ice  harbor  of 

refuge.) 


Appropriations. 

1881,  $7,000,  81,  2253. 

1882,  6,000,  88,  1875. 
1884,  2,000,  85,  2159. 
18»5,  5,000,  97,  3026. 
1899,  10,000,  99,  2997. 


Total,  29,000 

Commerce. 

Danger  to  shipping  from  movement  of 
ice  in  river,  80,  2060. 

Neoeffiity  for  protection  against  ice,  80, 
2060,  2062. 

Description  of;  increasing,  98,  2957. 
Contracts. 

1§81.  Carkin,  Stickney  &  Cram, 
dredging,  13  cents  per  c.  y.,  81,  2253. 

18^3.  T.  M.  Hubbell,  dredging,  16 
cents  per  c.  v.,  83,  1876. 

18§5.  T.  M.  Hubbell,  dredging,  20 
cents  per  c.  v.,  86,  2159. 

1§99.  J.  Rooney,  dredging,  9}  cents 
per  c.  y.,  s.  m.,  1900,  3992. 

Ennlnecra. 

Chirp  op  Engineers.  Reports,  80, 
221;  81,  299;  82,  294;  83,  303;  84, 
306;  85,  329;  86,  324;  87,  291;  93, 
388;  96,  348,  351;  96,  397;  97,  448, 
98,  435;  99,  517;  1900,  582. 

Enginbrrs  in  Charge: 

Maj.  F.  Harwood,  1880-82.  Reports, 
80,  2059;  81,  2252;  82,  2335. 

Maj.  F.  N.  Farquhar,  1882-83.  Re- 
port, 83,  299. 

Lt.  Col.  O.  M.  Poe,  1883-88.  Reports, 
88, 1875;  84,  2070;  86,  2157;  86,  1837; 
87,  2262;  88,  1972. 

Maj.  W.  Ludlow,  1893.  Report,  93, 
2956. 

Lt.  Col.  G.  J.  Lydecker,  1895.  Re- 
ports, 96,  2745;  97,  3025;  98,  2589;  99, 
2996;  1900,  3991. 

AssiOTANT.  B.  H.  Muehle.  Report, 
98,  2957. 


Operations. 

1§81-S3.  40,873  c.  y.  dredged  be- 
tween mouth  of  river  and  first  oridge, 
82   2335. 

i88l»^83.  28,235  ?.  v.  dredged  be- 
tween first  and  second  bridges,  83, 1875. 

18§4-§ft.  8,100  c.  y.  dredged,  com- 
pleting project,  86,  2158;  87,  2262;  88, 

1 M6-98.  39,035  c.  y . ,  s.  m. ,  dredged, 
98,  2590. 

11199-1900.  52,074  c.  y.  dredged, 
1900,  3991. 

Physical  characteristics. 

Description  of;  a  small  stream  125  to 
150  f.  wide  entering  the  St.  Clair  River, 
97,  2957. 

Projects. 

By  Maj.  F.  Harwood,  1880,  for  a  chan- 
nel 50  f.  wide  and  13  f.  deep  from  the 
mouth  of  the  river  to  Marine  City  draw- 
bridge, thence  to  second  bridge,  12  f.  deep; 
estimated  cost,  $14,465,  80,  2060;  88, 
1875.  Project  completed  in  1885  at  a  cost 
of  114,000,  86,  2158;  87,  2262. 

Lt.  Col.  Lydecker  estimated,  1895,  it 
would  cost  $21 ,340  to  improve  the  stream, 
96,  2746;  by  redredging  the  river  from 
its  mouth  to  the  second  bridge  above, 
the  channel  to  be  75  f.  wide  and  15  f. 
deep  to  the  first  bridge,  thence  14  f.,  97, 
3026. 

§urveys. 

Ordered  by  act  of  Mar.  3,  1879,  made 
under  direction  of  Maj.  Harwood,  1880, 
80,  2059. 

Examination  from  mouth  to  Broadway 
Street  bridge  ordered  b^  act  of  July  13, 
1892,  made  under  direction  of  Maj.  lAid- 
low,  1893  (report  favorable),  98,  2956. 

Sur\'ey  ordered  by  act  of  Aug.  17,  1894, 
made  by  Lt.  Col.  Lydecker,  1895  (se** 
Projects),  96,  2746. 

Minor  surveys,  99,  2996. 

Maps.     1882,  82,  2336. 


BELLETUE,  IOWA.     (See  MissMppi  River.) 
BEL.L.1IVGHA1II  BAY,  1¥ASH.     (See  Xoohiwk  River;  Ska{fU  River,  Wash,) 

The  bay  is  a  part  of  Puget  Sound,  reach- 
ing to  15  miles  of  the  international  bound- 
ary. It  is  about  10  miles  long  from  north 
to  south  and  about  5  miles  wide.  It  is 
distinguished  from  most  of  the  Sound 
harbors  in  that  it  is  shallow  enough  to 
afford  an  anchorage.  Starr  Rock  is  situ- 
ated in  the  path  of  the  commerce  be- 
tween two  cities  on  the  bay.  96,  3472, 
3473. 

New  Whatcom,  one  of  the  cities  re 
ferred  to  above,  is  at  the  northern  end  of 
the  bay,  and  is  the  largest  city  on  Puget 
Sound  north  of  Seattle,  97,  3479. 


Commeree. 

Description  of,  96,  3473;  97,  3479. 

Engineers. 

Chief  of  Engineers.  Reports,  96, 
457;  97,  523. 

Engineers  in  Charge: 

Capt.  T.  W.  Symons,  1895.  Report, 
96   3472. 

Capt  H.Taylor,  1897.  Report, 97, 3478. 

Assistant.  J.  M.  Clapp.  Report,  97, 
3480. 

Phytieal  cliaracterfstict. 

Description  of,  96,  3472. 
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BELLnrOHAM  BAY,  WASH.—Oontinued. 


Projects. 

In  1897  Capt.  Taylor  estimated  it  would 
cost  $80,000  to  make  an  improvement  at 
Whatcom  Creek,  97,  3480. 

Surrey** 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  18d5,  by  Capt  Symons  (re- 


port favorable  only  to  Starr  Rock  re- 
moval), 06,  3472. 

Survey  of  the  bay  from  deep  water  to 
mouth  of  Whatcom  Creek  ordered  by  act 
of  June  3,  1896,  made,  1897,  under  direc- 
tion of  Capt.  Taylor  (report  favorable) 
(see  Projects),  07,  3478. 


TTT  CBEEK,  YA. 


Engineer*. 

Chief  of  Engineers.    Report,  80, 120. 

Engineer  in  Charge.     Lt.  G.  J.  Fie- 
beger,  1889.     Report,  80,  971. 

AasiflTTANT.    T.  I.  George.     Report,  80, 
972. 


Pliysleal  eharaeteiittles. 

Desc^ription  of,  80,  972. 

Surreys. 

Examination  ordered  bv  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Lt 
Fiebeger  (report  unfavorable),  80,  971. 


BEIVTON  HABBOB  A^^D  CWAJL^  IIIICH.    (See  .S^.  Jof^phu  River,  Mich.) 
BEBGEN  STECK,  N.  J.,  SHIP  CAIVAL.  ACBOSS. 


C^mmeree.  * 

Important,  80,  533. 

Enirlneers. 

Chief  of  Engineers.     Report,  80,  85. 

Engineer  in  Charge.    Lt  Col.  J.  New- 
ton, 1880.     Report,  80,  529. 

AssiffFANT.  R.  H.  Talcott  Report,  80, 
530. 

Pliysieal  charaeterlstfcii. 

Described,  80, 531.  Tidal  obstructions, 
80,  531. 

Plans. 

By  Lt  Col.   Newton,    1880,   for  con- 


necting Newark  Bay  with  upper  New 
York  Bay  by  a  canal  4,500  f.  long,  12  f. 
deep  at  m.  I.  w.,  200  f.  wide  at  bottom; 
estimateil  cost,  exclusive  of  land  damages, 
13,332,426.88,  80,  530,  532. 

Private,   State,  and  corporate 
ivork. 

Morris  Canal  crosses  Bergen  Neck  at 
site  proposed  for  ship  canal,  80,  531. 

Surveys. 

Ordered  by  act  of  Mar.  3, 1879,  70,66, 
1879,  made  under  direction  of  Col.  New- 
ton, 1880,  80,  530. 

Maps.     80,  530. 


BEBOEJV  POIIVT.     (See  JIudwn  River, ) 
BEBBIAIVS  CBEEK,  L.01V0  ISLAND,  IX.  Y. 


Commerce. 

Description  of.  Flstimated  to  amount 
to  160,000  ts.  annually.  Commerce  would 
probably  be  doubled  by  an  improvement 
of  the  stream.     08,  994. 

Eni^fneers. 

Chief  of  Engineers.    Report,  03,  92. 

Engineer  in  Charge.  Lt.  Col.  H.  M. 
Roljert,  1893.     Report,  03,  993. 


Pliytlcal  eliaracterlttlcfl. 

Description  of. 

At  orainary  low  tide  the  bed  of  the 
creek  is  nearly  bare  everywhere,  08,  994. 

Surveys. 

Examination  ordered  bv  act  of  July  13, 
1892,  made  by  Col.  Houston,  1892  (report 
unfavorable)",  03,  993. 


BEBBY  LAKE, 


Eni^ineers. 

Chief  of  Engineers.    Report,  80, 293. 

Engineer  in  Charge.    Capt.  W.   L. 
Marehall,  1889.     Report,  80,  2157. 

Physical  cliaracterlstl<». 

Descpption  of,  80,  2157. 

BEB1¥1€B  BAY,  LA. 


Surveys. 

Examination  for  harbor  of  refuge 
ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Capt.  Marshal) 
(report  unfavorable) ,  80,  2157. 


(See  Mississippi  River.) 


Engineers. 

Chief  of  Engineers.  Report,  0 1 ,  229, 
1847. 

Engineer  in  Charge.  Capt.  W.  L. 
Fiflk.    Report,  01,  1848. 

9207—02 6 


Surveys. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Capt  Fisk  (report  unfavorable)  ,01, 1848. 
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BERWICK  BRANCH.     (See  PitaUaqua  River,  Me,  and  X.  H.) 

BEVERLY  HARBOR,  HAM. 


Enfflneert. 

Chiet  op  KNGiNRsm.  Reports,  89,  44; 
90,  38;  99,  81;  1900,  77,^8. 

ENOiNKsm  IN  Charge: 

Lt.  Col.  a  M.  Mansfield,  1890.  Re- 
port, 90,  624. 

Col.  C.  R.  Suter,  1900.  Report,  1900, 
1182. 

AsBiOTANT.  T.  T.  Hunter  Harwood. 
Report,  90,  526. 

Physical  characleristlcfl. 

Description  of,  90,  524;  1900,  1183. 


Plans. 

By  Lt  Col.  Mansfield,  1889,  for  im- 
provement of  the  harbor  entrance  by 
removal  of  obstructing  rock  opposite 
Tucks  Point,  90,  525. 

Surveys. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Lt.  Col.  Mans- 
field, 90,  525. 

Examination  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  bv  Col.  Suter  (report 
unfavorable),  1900',  1183. 


B1DDL.es   POUVT,   HACKIMAC    HARBOR,   MICH.     (See   Mackinac 

CUyt  Mich.,  9UTvey  fur  breakuKUer  at.) 

BIO  BARREN  RIVER,  KY.,  extension  of  slack-water  Improve- 
ment.    (See  Green  Biver.) 


Engineers. 

Chief  op  Enqinesrs.    Report,  91 ,  310, 
2474. 

Enginbbr  in  Charge.     Maj.   D.   W. 
Lockwood,  1890.     Report,  91,  2475. 

Assistant.    Lt.  W.  L.  Sibert.     Report 
port,  91,  2476. 


Physical  diaracterlstlfss. 

Description  of,  91,  2475. 

(Snrreys. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Maj.  Lockwood  (report  unfavorable),  91, 
2475. 


BIG  BAYOU  HETRE  (HETO),  ARK.      (See  Metre  (Meto)  Bayou,  Ark.) 

BEAR  CREEK,  MISS.     (See  Tennessee  River,  Ala.,  Jft^.) 

BIO  BEAR   CREEK,  HISS.     (See  Bear   Creek,   Miss.,   and  Black  Warrior, 

Warrior,  and  Tomhigbee  Rivers,  Ala.  and  Miss.,  Part  A.) 

BIO  BEAB  RIYER,  HISS.  AlVD  TEIVJV.     (See  Big  Bear  Creek,  Mia.) 

BIO  BEAVER  RIYER,  PA.     (See  Ohio  Canal.) 
BIO  BLACK  RIYER,  HISS. 


Appropriations. 

1884,  $5,000,  85,  1525. 
1886,  5,000,  86,  1365. 
1892,      5,000,  92,  1622. 

Total,  15,000 

Commerce. 

Small,  93,  2023. 

Ennflneers. 

Chief  of  Engineers.  Reports,  81, 
213;  82,  210;  85,  241;  86,  236;  87, 198; 
88, 181;  89,  212;  90,  191;  91,  242;  92, 
234;  98,  264;  94,  244;  95,  273. 

Engineers  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  1881-82. 
Report,  82,  1565. 

Capt.  E.  Bergland,  1884-86.  Reports, 
85,  1524;  86,  1365. 


Capt.  J.  H.  Willard,  188d-95.  Reports, 
87, 1465;  88,  1356;  89, 1608;  90,  1890; 
91,  1993;  92,  1622;  93,  2022;  94, 1482; 
95,  1926. 

Assistants: 
W.  S.  Davis.     Report,  82,  1566. 
W.  Porterfield.    Report,  85,  1525. 

EfCglslatlon. 

Act  of  legislature  of  Mississip^  to  re- 
move bridges  obstructing  navigation,  88, 
1357. 

Obstructions. 

Bridges  without  draws  obstructing 
navigation,  82, 1566;  85,  241,  1524;  86, 
236. 

No  further  work  to  be  done  till  the  State 
should  remove  obstructing  bridges,  87, 
1466. 
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Permanent  iron  swine  bridee,  erected 
1892-93  in  place  of  fixed  wooden  bridge 
at  Baldw^ins  Ferry,  aa  approved  by  the 
Secretary  of  War,  08,  2023. 

<>peratloiia« 

1994-85.  Obstmctionfl removed  from 
mouth  to  75  milee  above,  86,  1524, 1527. 

1990-91.  101  snags  and  logs,  jams, 
and  2  drifts  cleared  from  the  duuinel;  1 
brush  wing  dam  built,  and  13,403  leaning 
trees  cleared  from  the  banks,  01,  1994. 

1 994-95.  Old  wreck  removed,  some 
stone  blasted  from  channel,  1,059  s.  v. 
brush  and  willows  cut,  and  nearly 
100,000  obstructions  destroyed,  05, 1929. 

Physical  cliaracteiiitles. 

Description  of,  82,  1567;  05,  1927. 

ProJecU. 

By  Maj.  Benyaurd,  1881,  for  removing 
logs,  snags,  and  similar  obstructions  from 


the  river  between  the  mouth  and  Coxs 
Ferry,  130  miles;  estimated  cost,  $32,000. 
82,  1566,  1570;  87,  236.  After  partial 
completion  of  the  project  under  the 
appropriation  of  1884,  the  appropriation 
of  1886  was  made  conditional  upon  the 
removal  of  certain  bridges  over  the  river. 
In  1888,  in  view  of  the  fact  that  the 
maintenance  of  the  bridges  was  re^rded 
as  of  greater  practical  benefit  and  mapor- 
tance  than  the  improvement  of  the  river, 
Gapt.  Willard  recommended  that  no  fur- 
ther appropriations  be  made,  88,  1356. 
Works  not  permanent,  05,  1929. 

Surreys. 

Examination  ordered  by  act  of  June 
14,  1880,  made  under  direction  of  Maj. 
Benyaurd,  1881,  82,  1565. 

Examination  under  direction  of  Gapt. 
Willard  made,  1894,  05,  1927. 


BIO  COAMj  ANB  IjMTTLJE  coal.  BITEB9,  W.  YA. 


Commerce. 

Unimportant,  05,  2466. 

Engineers. 

Chisf  of  ENonnoEBs.  Reports,  87, 253; 
05,336. 

Engineers  ik  Chabob: 

Lt  CJol.  W.  P.  Craighill,  1887-94.  Re- 
ports, 87,  1929;  (Col.)05,  2465. 

Lt.  Col.  P.  C.  Mains,  1895.  Report, 
05,2465. 

AflsiErrAMT.  W.  0.  Reynolds.  Report, 
.  7,  1929. 


Phyaleal  charaetertatlet. 

Description  of,  87,  1929. 

Little  Coal  River  a  branch,  05,  2465. 

Sorreya. 

Examination  ordered  by  act  of  Oct.  4, 
1886,  made,  1887,  under  direction  of  Lt. 
Col.  Craighill  (report  unfavorable),  87, 
1929. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  in  that  year  by  Col.  Craig- 
hill (report  unfavorable),  05,  2465. 


BIO  EUK.  BIVEM.     (See  Yaquina  and  Big  Elk  River y  Oreg. ) 
BIO  HATCHEC:  BITEB.     (See  Hatchee  River. ) 


BIO  HOCBEtfO  BIYEB,  OHIO. 


Engineers. 

Chief  of  Enoinbbbs.  Reports,  87, 
244;  88,  218;  02,  277. 

ExoiNEBBS  IN  Chaboe: 

Lt.  Col.  W.  E.  Merrill,  1887-88.  Re- 
ports, 87,  1835;  88,  1719,  1720. 

Maj.  A.  Stickney,  1892.  Report,  02, 
1964. 

Lt  L.  H.  Beach.     Reports,  87,  1835; 
88,  1720,  1721. 
E.  Moeeer.    Report,  02,  1964. 

Operations. 

1801-99.  627  c.  y.  stone  and  48  logs 
removed  from  the  channel,  02,  1964. 


Ptayslcal  characteristics. 

Description  of,  88,  1720. 

Plans. 

By  Lt.  Col.  Merrill,  1887,  for  im- 
proving river,  mouth  to  Coolville,  5  miles, 
securing  a  navigation  for  light-draft  boats 
during  the  medium  and  higher  stages,  by 
removing  overhanging  trees  and  similar 
obstructions;  estimated  cost,  15,000,  88, 
1720. 

Surreys. 

Examination  mouth  to  Coolville,  or- 
dered by  act  of  Aug.  5, 1886,  made,  1887, 
under  airection  of  Lt.  Col.  Merrill  (re- 
port favorable),  87, 1835;  88,  1720. 
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BIG  RAPIDS,  ME.     (See  St.  Johru  River.) 
BIG  8AIVBY  CREEK,  Ji.  ¥.<>     {fi^  Sandy  Orcek,  X.  Y.) 


BIG  SANDY  RIYER,  RY.  AND  1¥.  YA. 

Fftrt.  Apptopiiatlcms. 

A.— Big: Randy  River  (Swaliio  PartoBand  C) 9775,311.96 

B.— Leviaa  Fork 6,500.00 

C— Tug  Fork 6,000.00 

Total 786,811.96 

Part  A.— Bit  Sandy^  River,  Ky.  and  W.  Ya. 


1890 


,1 


78,  108. 
70,  146,  1355. 

80,  1829. 

81,  1982. 
88,  259. 
84,  1751. 
86,  1619. 
88,  1788. 
90,  2275. 

00,  2466. 

01,  2468. 

02,  2100. 

03,  2109. 
00,  2111. 

05,  2500. 

act,  May  1, 1896. 

06,  2302. 
00,  2502. 
1000,  3:348. 
1000,  498. 


Appropriations. 

1878,  $12,000.00, 

1879,  12, 000. 00, 

1880,  6  55,000.00, 

1881,  6  50,000.00, 

1882,  6  25, 000. 00, 
1884,  6  50,000.00, 
1886,  6  30, 000. 00, 
1888,  31,500.00, 

c  31, 000.  00, 
rf  2,  500. 00, 
'  2, 500. 00, 
c  50, 000. 00, 
1892,{  rf  2, 500. 00, 
t  ^  2, 500. 00, 
1894,  40,000.00, 
1896,  17,811.96, 
1896,    30, 000. 00, 

1899,  50,000.00, 

1900,  280, 000. 00, 
1900,   /1, 000. 00, 

Total,     775,311.96 

Commerce. 

Products  of  valley,  76,  761,  763;  76, 
ii,  143.  Commerce  of  Levisa  Fork  unim- 
portant, 76,  ii,  140.  Commerce  limited 
to  rafting,  76,  ii,  142. 

Description  of,  06,  2301. 

Since  tne  United  States  commenced  the 
improvement  of  the  river  and  its  forks, 
the  commerce,  at  1896,  ha<l  doubled,  to 
value  of  $39,910,000,  96,  2301. 

In  1898,  the  great  natural  refiouroes  of 
the  country  with  its  enormous  coal  de- 
posits awaited  development  by  transpor- 
tation facilities,  08,  2160. 

Report  by  Prof.  C.  Newton  on  mineral 
wealth  of  the  Big  Sandy  Valley  from  Le- 
visa to  the  hesA  of  navigation,  1000, 
3413. 

Contraetff. 

1§§3.  D.  B.  Shipley,  delivery  of 
stone  for  lock,  84,  1749. 

1§91.  Marting,  Mittendorf  &  Duis, 
oak  timber,  $10,977,  01,  2464.  G.  Kin- 
Bey  &  Co.,  ironwork,  $963.44,  01,  2464. 

1893.    G.   Kinsey  <fe  Co.,  ironwork: 


cast  iron,  2}  cents  per  lb. ;  wrought  iron, 
3 A  cents  per  lb.,  08,  2633. 

1896.  J.  P.  McGuire,  furnishing  and 
delivering  about  31  steel  trestles,  ^,250 
lbs.,  at  4}^  cents  per  lb.,  07, 2532. 

1900.  J.  C.  Thomas,  construction  c^ 
lock  No.  1,  $116,455  and  $122,675,  1900, 
3349. 

Engineers. 

Chief  op  Enginbebs.  Beports,  76, 73; 
76,  90;  78,  108;  70,  145;  80,  196;  81, 
264;  82,  258;  88,  266;  84,  265,  267;  85, 
290;  86,  284;  87,241,  249;  88,  227,  229 
80,  265,  267;  00,  239;  01,  307,  308,  310 
00,  293,  294,  2101;  03,  332,  336;  04,  3a'> 
05,  340;  06,  297;  07,  377;  08,  369,  373 
00,  433;  1000,  496,  503. 

Boards  of  Engineers: 

Convened  at  Louisa,  Ky.,  Nov.  10, 1891, 
by  S.  0.  No.  31,  to  report  upon  the  sub- 
ject of  a  dam  to  be  buAt  in  the  Big  Sandy 
River  near  Louisa,  Ky.  Report,  02»  2102. 
(Col.  Craighili,  Maj.  Lock  wood,  and  Capt. 
Turtle.) 

Convened  at  Cincinnati,  Ohio,  Apr.  3, 
1896,  by  S.  0.  No.  11.  0,  C.  E.,  dated 
Mar.  12, 1896,  to  consider  and  report  upon 
proposed  modifications  in  the  details  for 
the  construction  of  the  movable  dam  at 
Louisa,  Ky.  Report,  06,  23Q2.  (Lt 
Col.  A.  Stickney,  Maj.  J.  F.  Gr^ory,  Capt 
H.  M.  Chittenden,  and  Lt.  W.  W.  Harts. ) 
Minority  report,  06,  2306.  (Maj.  D.  W. 
Lock  wood  and  Lt.  W.  E.  CraighUl.) 

Engineers  in  Charge: 

Maj.  W.  E.  Merrill,  1875-80;  75,  73; 
76,  ii,  90.  Reports,  75,  756;  76,  ii,  140; 
70,  i:«3;  (Lt.  Col.)  80,  195. 

Maj.  J.  W.  Cuyler,  1880-^.  Reports, 
80,  1827;  81,  1979;  82,  1952;  84, 1755. 

Capt.  J.  C.  Post,  1883-87.  Reports,  88, 
1564;  84, 1749;  85, 1884;  86, 1618;  87, 
1902 

Lt.  Col.  W.  E.  Merrill,  1887.  Report, 
87,  1823. 

Maj.  D.  W.  Lockwood,  1888-95.  Re- 
ports, 88, 1786, 1795, 1796;  80, 1983;  00, 


aSurvey.— Report,  Jan.  22, 1«29.  estimate,  »6,465.30.    (H.  D<j<-.  No.  482.  Fifty-fifth  Cong.,  2d 
bPortloDsforLevlBaandTugforka.  cBlg  Sandy  River.  dLevlBa^rk.  eTog 

/Allotment. 


Toe:  Fork. 
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2274;  91,  2463,  2466,  2467,  2476;   02, 
2098,2108,  2109;  98, 2631, 2647;  94, 1992; 

95,  2498. 

Maj.  J.  F.  Gregory,  1896-97.    Reports, 

96,  2300;  97,  2630. 

Mai.  W.  H.  Heuer,  1897. 

>Iaj.  W.  H.  Bixby,  1898-99.     Reports, 

98,  2143,  2159. 

Capt.  H.  F.  Hodges,  1899-  .    Reports, 

99,  2501;  1900,  3347,  3403. 

Assistants  I 

J.  E.  Bell,  75,  756;  76,  ii,  140.  Re- 
porta,  76,  760;  76,  ii,  140. 

E.  A.  Chase.  Reports,  80,  1829;  81, 
1982;  82, 1953;  88,  1567. 

B.  C.  Howell.     Report,  84,  1751. 

B.  F.  Thomas.  Reports,  85, 1886;  87, 
1824;  88, 1789;  89, 1985;  90,  2276;  91, 
2465,  2467,  2468,  2478;  92,  2100;  98, 
2633;  94, 1994;  95, 2500;  96,  2318;  97, 
2532;  98,  2149,  2164;  99,  2504;  1900, 
3351,3403. 

History  of  the  work,  and  description 
of  proposed  modifications  in  the  con- 
straction  of  the  dam,  96,  2310. 

Detailed  description  of  the  lock  and 
needle  dam  near  Xouisa,  Ky.,  history  of 
its  constmction,  statement  of  cost,  and 
explanation  of  the  methods  employed  to 
operate  it,  97,  2534. 

M.  W.  Venable.    Report,  88,  1797. 

Estimate  of  €X)6t  of  lock  and  dam  had 
it  been  constructed  under  favorable  con- 
ditions, 97,  2559. 

D.  A.  Watt.  Calculations  for  trestles 
and  needles  of  the  dam,  97,  2558. 

Operatlonii. 

l§78-79.  Improvement  of  river  be- 
tween Louisa  and  Catlettsbur^,  and  on 
each  of  the  forks.  Above  Louisa,  by  the 
removal  of  6,758  snags,  4,257  fallen  trees, 
4,098  cords  of  drift,  and  4,013  c.  y.  rocks 
removed  from  channel.     79,  146,  1353. 

1879-80*  Logs,  snags,  fallen  trees, 
looeie  and  solid  rock  removed.  80,  1827, 
1830. 

l§§0-83.  Obstructions  removed, 
81, 1984;  82,  1954;  88,  1564, 1569;  sum- 
mary of  results  accomplished,  83,  1655. 
Improvement  of  the  natural  channels 
I'eeultin^  in  a  channel  50  f.  wide  and  2  f. 
deep  from  Louisa,  100  miles  up  the  Levisa 
Fork,  and  a  similar  channel  m  Tug  Fork 
for  108  miles,  88,  1565. 

1883-84.  Obstructions  removed 
from  36  miles  of  Levisa  Fork,  2,768  c.  y. 
of  stone  for  lock  delivered;  2,132  c.  y. 
rock  and  1,623  c.  y.  of  earth  removed 
from  foundation  of  lock,  84,  1750,  1751. 

1884-85.  Obstructions  removed 
from  26  miles  of  the  Big  Sandy,  87  miles 
of  Levisa  Fork,  and  58  miles  on  Tug  Fork; 


excavation  at  lock  site  and  completion  of 
nearly  two-thirds  of  the  lock  masonry, 
85,  1885. 

1885-86.  Completion  of  masonry 
for  lockj  86,  1618. 

1 8 8o-8  7.  Progress  on  foundation  for 
abutment  and  excavation  of  the  ap- 
proaches to  the  lock,  1,603  trees  and  snags 
and  6,608  c.  y.  of  rock  removed  from 
Levisa  and  Tug  forks,  87,  1823,  1825. 

1887-88.  Abutment  for  dam  at 
Louisa  completed  and  upstream  lock  en- 
trance blasted  out;  1,050  1.  f.  of  protec- 
tion wall  built  at  Big  White  House  Shoal 
on  Levisa  Fork ;  455  tret's  and  snags  and 
57  c.  y.  rock  cleared  from  the  channel  Inf- 
low Louisa;  880  sna^  and  1,744  c.  y.  rock 
removed  from  Levisa  Fork;  150  snags 
and  2,533  c  y.  rock  cleared  from  Tug 
Fork,  88,  1789,  1790. 

1888-80.  2,000  c.  y,  rock  excavated 
from  lock  site  at  Louisa;  372  snags,  88 
trees,  142  c.  v.  solid  and  376  c.  y.  loose 
rock  removea  f rom  the  river  l:)elow  Louisa, 

89,  1985. 

1 8  89-90.    Lock  at  Louisa  completed, 

90,  2275. 

1 800-0 1 .  Abutment  graded  and  por- 
tion of  dam  next  the  abutment  completed, 

91,  2463;  550  trees,  snags,  and  stumps, 
230  c.  y.  solid  and  1,523  c.  y.  loose  rock 
removed  from  Levisa  Fork,  91,  2466;  70 
c.  y.  rock  and  463  snags  cleared  from  the 
channel,  and  625  trees  and  stumps  topped 
and  removed  from  the  banks  of  Tug  Fork, 
91    2469. 

1801-03.  Work  on  dam  in  Big 
Sandy  River  suspended,  pending  a  deci- 
sion m  regard  to  the  stvle  of  dam;  375 
snags,  logs,  and  trees,  cleared  from  the 
channels  and  120  c.  v.  rock  blasted  from 
points  in  the  river,  92,  2,100;  320  c.  y. 
solid  and  1,310  c.  y.  loose  rock  and  816 
snags,  logs,  and  trees  removed  from  Levisa 
Fork,  92,  2109;  80  c.  y.  solid  and  2,147 
c.  y.  loose  rock  ai^d  1,134  snags  and 
stumps  removed  from  Tug  Fork,  92,  2111. 

1803-03.  Lock  modified  to  suit  the 
change  from  a  fixed  to  a  movable  dam; 
entrance  to  lock  deepened;  shore  cribs 
constructed  above  "fend  l>elow  the  lock; 
Kentucky  bank  protec*ted  by  riprapping; 
and  cofferdam  partly  constructed  to  in- 
close the  site  of  the  pass  and  part  of  the 
movable  dam,  98,  2632. 

1803-04.  Cofferdam  completed; 
masonry  of  pass  completed  ready  to  re- 
ceive trestles;  and  pier  partly  constructed 
and  part  of  old  abutment  removed,  94, 
1994,  1998. 

1804-05.  Masonry  foundations  of 
needle  dam,  pier  and  abutment  com- 
pleted; banks  on  both  sides  of  the  river 
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graded,  riprapped,  and  paved;  and  old 
wapte  piles  in  bed  of  river  removed,  96, 
2500-2502. 

1 II95-96.  Two  lock  houses  in  coarse 
of  completion ;  banks  about  lock  and  dam 
riprapped  and  paved;  and  designing  of 
movable  parts  of  dam  in  progress,  96, 
2318,  2319. 

1  §96-97*  Lock  gates  constnicted 
and  placed  in  position;  trestles  placed  in 
position  in  weir  and  navigation  pass; 
means  for  lowering  and  raising  the  <lam 
provided;  and  dam  operated  for  the  first 
time  on  Jan.  1,  1897,  97,  2532-2534. 

l§9T-9§.  Work  of  minor  impor- 
tance nerformed,  98,  2149. 

lS9(l-99«  Ix)ck  grounds  drained, 
gauges  placed,  old  crib  remove<l  and  re- 

§  laced  oy  a  stone  wall,  and  minor  work 
one,  99,  2501. 

1  §99- 1 900.  Miscel  laneous  work 
done,  1900,  3352. 

Physical  eliaracterliitlcfl. 

Length  of  river  and  tributaries,  75, 
756,  760,  762;  76,  ii,  140,  142. 

Description  of  river  and  valley,  76, 
760;  76,  ii,  141. 

Fall  of  river,  76,  756,  760,  766;  76, 
ii,  140, 142, 145.  Width  of,  76,  761;  76, 
ii,  141.  Discharge  of,  76,  761;  76,  ii, 
142.     (See  (Jperationg,  1880-^S,) 

Geology  ot  basin,  76,  763. 

Description  of,  88, 1787;  89,  1990;  93, 
2631;  94,  1992;  96,  2498;  96,  2300, 
2304;  97,  2537,  2541. 

Description  of.  Formed  by  confluence 
of  Levisa  and  Tug  forks,  26  miles  from 
its  mouth.  Flows  through  a  narrow  val- 
ley between  rocky  hills,  and  enipties  into 
the  Ohio  at  Catlettsburg.  The  Ohio  id  so 
low  at  times  that  it  is  unable  to  carry 
away  the  material  brought  down  by  the 
Big  Sandy,  which  causes  the  formation 
of  this  material  into  a  bar  at  the  mouth 
of  the  latter  stream,  93,  2647,  2648.  Its 
bottom  lands  not  generally  subject  to 
overflow;  its  banks  are  composed  of  fine 
sand  generally.  Its  many  tributaries  are 
sediment-bearing  in  rainy  weather.  98, 
2160. 

Description  of,  Big  Sandy  River,  Levisa 
Fork,  and  Tug  Fork,  1900,  3407,  3409, 
3411. 

Description  of,  Levisa  Fork,  88,  1796. 

Description  of.  Tug  Fork,  91,  2467. 

Description  of,  Russel  Fork,  91,  2478. 

The  character  of  the  material  excavated 
for  the  dam,  some  of  it  being  coal,  such 
that  additional  work  was  required,  94, 
1993,  2000;  97,  2543. 

The  bed  of  the  river  slowly  rising,  due 
to  the  influx  into  it  of  material  from  vari- 
ous sources,  96,  2499;  96,  2301,  2312. 


Frashets,  96,  2312. 

Gause  readings,  96,  2318. 

Discnarge  observations,  97,  2539. 

Lai^  quantities  of  drift  a  menace  to 
the  trestles,  98,  2145. 

Description  of  sites  of  locks  Noe.  1  and 
2,  1900,  3347. 

Plant*    (See  EntimaUs  and  PnpecU. ) 

By  Maj.  Merrill,  1875,  for  improve- 
ment to  depth  of  4  f.,  by  slack-water  nav- 
igation— lo<'ks  and  dams — from  mouth  to 
Louisa  Fork,  26  miles;  thence  by  Louisa 
Fork  to  Piketon,  86  J  miles.  A  Iso  improve- 
ment of  Tug  Fork,  from  Louisa t<j  Warfield, 
35  miles,  requiring  22  locks  and  dams; 
locks  200  f.  by  45  f. ;  lift  about  10  f. ;  dams 
of  timl)er  cribs  filled  with  stone;  estimated 
cost,  $1,922,536,  76,  757,  759.  Tempo- 
rary improvement  from  removal  of  ob- 
structions, 115,000,  76,  759. 

Fxamination,  1876,  unfavorable  to  im- 
provement of  levisa  Fork  bv  locks  and 
dams,  76,  ii,  140, 144. 
By  Lt.  Col.  Merrill,  1878,  for  the  im- 

Erovement  of  the  natural  channels;  to 
etter  the  raft  and  push-boat  navigation, 
to  be  followed  by  a  slack- water  navigation; 
to  afford  a  {permanent  5-f.  navigation  with 
locks  and  dams;  at  estimated  cost  of 
$1,937,536,  76,  757;  79,  1355. 

In  1880  Maj.  Cuyler  proposed  the  con- 
struction of  the  first  lock  and  dam  at 
Louisa,  Ky.,  at  an  estimated  cost  of 
$110,000,  80,  1828;  81.  1981.  In  1883 
this  estimate  increased  to  $213,237.39, 
83,  1565! 

In  1887  Maj.  Post  reported  that  at  a 
cost  of  $5,750  the  Levisa  Fork  could  be 
improved  from  the  Virginia  State  line  to 
Dismal  Swamp,  improving  the  rafting 
facilities  l)v  tne  removal  of  snags  and 
rocks,  87,  1902. 

B^Maj.  Lock  wood,  1889,  for  slack- water 
navigation  from  low  water  in  the  Ohio  to 
Pikeville,  on  the  Levisa  Fork  and  to  the 
mouth  of  Fond ,  on  the  Tug  Fork ,  involving 
the  construction  of  18  locks  and  dams,  at 
an  estimated  cost  of  $3,396,557,  89, 1992. 

By  Lt  Col.  Merrill,  1887,  for  improve- 
ment of  the  Levisa  Fork  of  the  Sandy 
River  by  removal  of  snags  and  bowlders, 
at  an  estimated  cost  of  $5,750,  88,  1797. 

PriTate  (State)  iirork. 

Work  done  by  State  of  Kentucky,  81, 
1980. 

Projects.     (See  Estimairs  and  Plans. ) 
Temporary  improvement  of  river,  1875, 
by  removal  of  obstructions,  75,  759;  76, 
ii,  140,  144;  79,  146,  1353. 

Permanent  improvement,  1879,  by  locks 
and  dams,  dams  to  be  of  timber  and  sub- 
sequently to  be  replaced   by  movable 
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dams;  first  lock  and  dam  to  be  built  at 
Louisa,  79,  145,  1355. 

By  Lt.  Col.  Merrill,  1878,  for  the  im- 
provement of  the  natural  channel,  to 
afford  a  better  raft  and  push-boat  naviga- 
tion; estimated  cost,  $15,000,  80,  1828. 

In  1880  modified  by  the  construction 
of  a  lock  and  dam  at  tlouisa,  Ky.,  at  esti- 
mated cost  of  $60,000,  80,  1828. 

Increased  bv  Capt  Cuyler,  1881,  to 
$110,000,  81,  1981.  Increased  by  Capt. 
Post,  1883,  to  $213,237.39,  88, 1566.  (See 
Operations,  1880^3.) 

In  1887  it  was  estimated  that  $62,645.31 
would  be  required  to  complete  the  proj- 
ect, 87,  1824. 

in  1891  the  Board  of  Engineers  nro- 
posed  the  construction  of  a  movable  dam 
of  needles,  supported  by  trestles,  Poire's 
system,  on  tne  Big  Sandy  River  near 
Louisa,  Ky.,  at  an  estimated  cost  of 
$93,029.25,  92,  2102. 

The  project  for  the  improvement  of  the 
Levisa  Fork  of  the  Big  Sandy  River  con- 
sisted, 1891,  of  facilitating  rafting  and 
push-boat  navigation  by  removal  oi  rock, 
snags,  stumps,  and  similar  obstructions, 
at  an  annual  estimated  cost  of  $2,500,  01, 
2466. 

The  project  for  improvement  of  the 
Tug  Fork  of  the  Big  Sandy  River  con- 
sisted, 1891,  of  clearing  the  channel  of 
rocks,  snass,  and  stumps,  and  excavating 
channels  through  the  ripples  and  shoals, 
to  facilitate  1<^  rafting  in  the  upper  por- 
tion of  the  stream,  and  to  provide  a  low- 
water  push-boat  channel,  at  an  annual 
estimated  cost  of  $2,500,  91,  2468. 

The  approved  plan,  1893,  contemplated 
the  construction  of  a  navigable  pass  130 
f.  \oTifi  and  a  weir  140  f.  long  separated 
from  the  pass  by  a  pier,  98,  2632. 

In  1893  Maj.  Lock  wood  estimated  it 
would  cost  $70,151.58  to  complete  the  nee- 
dle dam  near  Louisa,  Ky.  The  increase 
over  the  original  estimate  caused  by  con- 
ditions not  in  view  when  the  project  was 
made,  94,  2000. 

By  Maj.  Gr^ory,  1896,  with  the  ap- 
proval of  a  Board  of  Engineers,  for  the 
substitution  of  the  size  of  iron  then  manu- 
factured for  the  size  originally  adopted; 
and  for  a  change  in  the  form  of  the  trestle 
of  the  navigable  pass  so  that  when  lyine 
down  the  trestles  would  rest  within,  and 
not  upon,  each  other,  96.  2301. 

By  Maj.  Gregory,  1897,  tor  the  construc- 
tion of  a  boom  800  f .  long  to  be  located 
above  the  lock,  for  the  retention  of  drift 
brought  down  by  rises,  97,  2531. 

In  1897  Maj.  Gregory  estimated  that 


had  the  lock  and  dam  been  conatmcted 
under  favorable  conditions  the  cost  would 
probably  have  been  $198, 152.  The  actual 
cost  was  $349,155.82,  97,  2552, 2555, 2559. 
By  Maj.  Bixby,  1898,  for  carry  ins  slack- 
water  from  the  Ohio  River  to  Pikeville 
on  Levisa  Fork,  and  the  mouth  of  Pond 
Creek  on  Tug  Fork,  by  21  locks  and  mova- 
ble dams  in  addition  to  the  one  already 
built  below  Louisa;  estimated  cost  of  ao- 
ditional  work,  $4,725,000,  98,  2163;  99, 
434;  1900,  3401. 

Surreys.     (See  PUrns. ) 

From  moutn,  via  Levisa  Fork,  to  Pike- 
ton,  112^  miles;  also  of  Tug  Fork  from 
Louisa  to  Warfield,  76,  73,  756,  760;  76, 
ii,  140. 

Of  localities  improved,  81,  1980. 

Examination  of  the  upper  part  of  Levisa 
Fork  of  Big  Sandv  River,  made,  1883,  un- 
der direction  of  Maj.  Cuyler  (report  un- 
favorable) 84, 1755. 

Examination  of  Levisa  Fork  ordered 
by  act  of  Aug.  5,  1886,  made  under  the 
direction  of  Capt.  Post,  87,  1902. 

Examination,  from  Catlettsburg  to 
Pikeville  on  Levisa  Fork,  and  to  the 
mouth  of  Pond  Creek  on  Tug  Fork, 
ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Maj.  Lock  wood, 
89,  1990. 

Survey  of  the  Levisa  Fork  of  Sandy 
River,  ordered  by  act  of  Aug.  5,  1886, 
made,  1887,  under  direction  of  Lt.  Col. 
Merrill,  88,  1796. 

Examination  of  Russel  Fork,  ordered 
by  act  of  Sept.  19,  1890,  made,  1890,  un- 
der direction  of  Maj.  Lockwood  (report 
unfavorable),  91,  2476. 

Examination  of  the  Big  Sandy  at  its 
junction  with  the  Ohio,  oraered  by  act  of 
July  13, 1892,  to  ascertain  if  a  bar  existed 
in  that  locality,  and  if  so  whether  it 
could  be  removed  by  a  proper  confine- 
ment of  the  channel  of  the  Big  Sandy, 
made,  1892,  by  Maj.  Lockwood  (report 
unfavorable),  93,  2647. 

Congress,  1898,  by  concurrent  resolu- 
tion, called  for  plans  and  estimates  of 
cost  for  improving  the  river.  Report 
made  in  1898  by  Maj.  Bixby  (see  Prqj- 
eds),  98,  2159. 

Survey  of  Big  Sandy  River,  W.  Va.  and 
Ky.,  including  Levisa  and  Tug  forks, 
oraered  by  act  of  Mar.  3,  1899;  prelimi- 
nary report  submitted,  1900,  by  Capt. 
Hodges  (see  Projects),  1900,  3401. 

Levels,  1900,  3405. 

Maps.  (Photographs,  etc.),  97,  2560; 
(photographs),  98,  2144. 
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Appropriatlonf  •  a 

1894,  $2,500,  95,  2504. 
1896,  1,000,  96,  2321. 

1899,  1,000,99,2511. 

1900,  1,000,  1900,  3360. 


Total,  5,500 

CJommerce. 

Description  of,  93,  2635;  94,  2001. 

Large  quantities  of  coal  8hippe<l,  93, 
26:^;  94,  2001. 

Improvements  effecte<i  bv  the  United 
States  had  increased,  1896,  the  commerce 
100  per  cent.,  to  a  value  of  $23,890,000, 
96,  2321. 

Engineers. 

Chief  op  Enginbbbs.  Reports,  93, 
333;  94,305;  95,341;  96,298;  97,376; 
98,  371;  99,  436;  1900,  499,  503. 

Enoineebs  in  Charge: 

Maj.  D.  W.  Lockwood,  1893-95.  Re- 
ports, 93,  2635;  94,  2001;  95,  2503. 

Maj.  J.  F.  Gregory,  1896-97.     Reports, 

96,  2320;  97,  2529. 

Maj.  W.  H.  Bixby,  1898-99.     Reports, 

98,  2155. 

Capt.  H.  F.  Hodges,  1899-.     Reports, 

99,  2511;  1900,  3360,  3400. 

AssifiTANT.  B.  F.  ThomW  Reports, 
93,  2636;  94,  2002;  95,  25(M;  96,  2321; 

97,  2530;  98,  2156;  99,  2512;   1900, 
3361. 


Operations. 

1 II93-93.  About  2,000  c.  y.  rock  and 
about  500  snags  and  other  obstructions 
removed,  93,  2636. 

1D03-94.  AlK)ut  1,500  c.  v.  rock  and 
about  300  snags  and  other  obstnictions 
removed,  94,  2002. 

1  §94-95.  Over  6,000  c.  y.  rock  and 
about  400  snags  and  other  obstructions 
remove<l,  95,  2504,  2505. 

1895-96.  Over  3,000  c.  y.  rock  and 
about  200  snags  and  other  obstrui^tions 
remove<l,  96,  2321,  2322. 

1 896-97.  About  6,000  c.  y.  rock  and 
about  300  snags  and  other  obstructions 
remove<l,  97,  2530. 

1899-1900.  267  c.  y.  rock  and  137 
snags  removed  from  river,  1900,  3362. 

Physical  characteristics. 

The  Levisa  is  the  western  of  the  two  forks 
of  the  Bij^  Sandy  River,  uniting  with  it 
about  Ix>ui8a.  It  possesses  all  the  char- 
acteristics of  mountain  streams.  93, 
26:^5;  98,  2156. 

At  or  near  the  mouth  of  Greoiig[es  Creek, 
15  miles  above  Louisa,  the  river  had 
deepened  and  widened  for  some  years 
prior  to  1896.  At  that  time  ground  over 
which  it  used  to  flow  was  being  cultiva- 
ted.    96,  2321. 

Projects. 

Bv  Maj.  Bixby,  1898,  for  extending 
slack  water  up  the  I^visa  Fork  to  Pike- 
ville  as  part  of  the  improvement  of  tlie 
Big  Sandy  River,  1900,  499. 


Part  €.— Btff  Sandy  River,  Tui^  Fork,  Ky.    (See  PaH  A.) 


Appropriations. « 

1894  $2,500,95,2506. 
1896  2, 000,  96,  2324. 
1899    1, 500,  99,  2509. 


Total,     6, 000. 

Commerce. 

Description  of,  96,  2323. 

Improvements  by  the  U.  S.  had,  1896, 
increased  the  conmierce  100  per  cent,  to  a 
total  value  of  $8,472,000,  96,  2323. 

Engineers. 

Chief  op  Engineers.  Reports,  93, 
333;  94,  306;  95,  341;  96,  298;  97,  375; 
98,  371;  99,  436;  1900,  498,  503. 

Engineers  in  CnARos: 

Maj.  D.  W.  Lockwood,  1893-95.  Re- 
ports, 93,  2637;  94,  2002;  95,  2505. 

Maj.  J.  F.  Gregory,  1896-97.  Reports, 
96,  2323;  97,  2528. 


Maj.  W.  H.  Bixby,  189&-99.  Report, 
98    2152 

Capt.  h,  F.  Hodgw,  1899-.  Reports, 
99,  2508;  1900,  3357,  3400. 

Assistant.  B.  F.  Thomas.  Reports, 
93,  2638;  94,  2004;  95,  2506;  96,  2324; 
97,  2528;  98,  2153;  99,  2509;  1900, 
3358.     ■ 

def^al  proeeedlnflrs. 

The  Norfolk  and  Western  R.  R.  et  al. 
in  1891  was  perpetually  enjoined  from 
causing  obstructions  in  the  river  by  damp- 
ing, etc.,  93,  2637,  94,  2003. 

Obstructions. 

Complaints  made  that  the  Norfolk  and 
Western  R.  R.  had  not  removed  the  ob- 
structions from  the  river,  due  to  the  con- 
struction of  its  road  along  the  right  bank, 
as  ordered  by  the  injunction  of  1891,  93, 
2637;  94,  2003. 


a  1880-92, 123,250.    (See  PaH  A.) 
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Operationi. 

1893-93.  Over  4,000  c.  y.  rock  and 
over  200  snags  and  other  obstructions 
removed,  93,  2638. 

1893-94.  Over  2,000  c.  y.  rock  and 
aljout  300  snags  and  other  obstructions 
removed,  94,  2004. 

1894-95.  Over  6,000  c.  y.  rock  and 
about  400  snags  and  other  obstructions 
removed,  96,  2508. 

1895-96.  Over  3,000  c.  v.  rock  and 
aboat  200  snags,  etc.,  removea,  96,  2324. 

1896-97.  Over  5,000  c.  y.  rock  and 
about  100  snags,  etc.,  removed,  97,  2529. 

1897-98.  Walls  at  Voces  sluice  re- 
paired and  rebuilt;  about  1,500  c.  y.  rock 

BIO  SAIVDY  RIYER,  KY.  AND 

atlng  and 

Approprlatlonfi. « 

1898,  $1,936.54 

1899,  3, 132. 80 

1900,  3, 615. 94 


Total,  8,685.28 

Enslneers. 

Chief  of   Engineers.    Reports,    98, 
370;  99,  435;  1900,  498. 

Engineers  in  Charge: 

>Iaj.  W.  H.  Bixby,  1898-99.     Report, 
98, 2150. 


and  over  100  snags,  etc.,  removed,  98, 
2152. 

1899-1900.  About  1,800  c.  y.  rock 
and  145  snags  removed  from  river,  1900, 
3359. 

Piiyslf^l  cliaracterlftic0. 

The  Tug  Fork  is  the  eastern  of  the  two 
forks  which  unite  at  the  town  of  Ix)uisa 
to  form  the  Big  Sandy  River.  It  has  all 
the  characteristics  of  a  mountain  stream. 
93,  2637;  96,  2323. 

Projeett. 

By  Maj.  Bixby,  1898,  for  extending  slack 
water  up  the  Tug  Fork  to  the  mouth  of 
Pond  Creek,  as  a  part  of  the  improve- 
ment of  Big  Sandy  River,  99,  436. 

lY.  YA.    (Eioek  and  dam,  oper- 
€?are  of.) 

Capt.  H.  F.  Hodges,  1899-.  Reports, 
99,  2505;  1900,  3353. 

Assistant.  B.  F.  Thomas.  Report, 
98,  2152,  2164;  99,  2507;  1900,  3356. 

Operations. 

For  miscellaneous  work  done  each  year 
see  references  to  Engineers  in  Charge. 

Projecto. 

Operating  and  care  of  lock  and  dam 


Jiacea 
ulyl, 


laced   under    indefinite   appropriation 


1897,  98,  2150. 


BIG  STONE  L.AKE,  MTSS.     (See  Mmiagippi  River;  Red  River  of  the  North. ) 
RIO  SirMFIX>lYER  RIYER,  IIII88.     (See  Bogue  Pfuilia,  Miss. ) 


Appropriations. 

1879,  $20,000,  79,  116. 

1880,  8,000,  80,  1318. 
4,000,  81,  1411. 
5,000,  82,  1549. 
5,000,  84,  1336. 
5,000,  86,  1359. 
5,000,  88,  1367. 
5,000,  90,  1903. 
5,000,  92,  1656. 
5,000,  96,  1951. 
5,000,  96,  1632. 
5,000,  99,  2024. 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,     77,000 

Commerce. 

Advantages  resulting  from  improve- 
ment, 85,  1511. 

Reduction  in  freight  rates  consequent 
upon  improvement,  89,  1617;  91,  245. 

Description  of;  not  unimportant,  93, 
1639,  1900. 


The  average  commerce,  1900,  for  the  last 
11  years  32,258  tons  annually,  valued  at 
1970,000,  1900,  412. 

Eng^ineers. 

Chief  of  Engineers.  Reports,  78,  88; 
79,  116,  117;  80,  155;  81,208;  82,206; 
83,214;  84,224;  85,2:^;  86,234;  87, 
200;  88, 183;  89,  214;  90,  193;  91,  245; 
92,  238;  93,  268;  94,  248;  95,277,280; 
96,  242, 243;  97,  308;  98,  300;  99,  359; 
1900,  411. 

Engineers  in  Charge: 

Capt.  W.  H.  H.  Benyaurd,  1878-82, 
78,  88;  79,  112, 117.  Reports,  79,  970, 
983;  (Maj.), 80, 1316;  81,1408;  82,1548. 

Maj.  A.  M.  Miller,  1882-85.  Reports, 
83,  1145;  84,  13:M;  85,  1511. 

Capt.  E.  Bergland,  1885-86.  Report, 
86  1359 

Capt.  J.  H.  Willard,  1886-99.  Reports, 
87,  1477;  88, 1365;  89,  1617;  90,  1901; 
91,  2007;  92,  1654;  93,  2047;  94,  1513; 


a  Expenditures  under  the  permanent-indefinite  appropriation  provided  by  act  of  July  5, 1884,  for 
operating  and  keeping  in  repair  canals  and  other  public  works. 
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95,  1949;  (Maj.).  96,  1630,  1638;  97, 
1935;  98,  1639;  99,  2022. 

Maj.  T.  L.  Casey,  1900.  Report,  1900, 
2537. 

A  HRIfVr  A  NTfi ' 

J.  M.  S^lee,  79,  982.  Report,  80, 
1316. 

J.  J.  Barry.  Reports,  81,  1409;  82, 
1549;  83,  1146. 

G.  W.  Phifer.     Report,  86,  1512. 

H.  M.  Marshall.     Report,  96,  1644. 

Obttractlons*     (See  Physical  charac- 
teristics below.) 

Operations. 

1M70-80.  10  wing  damB  built  by 
hired  labor  at  Olephant  Bar;  removal  of 
snags  and  logs,  80,  155,  1316. 

1890-§1.  472  snags  and  logs  re- 
movetl  and  7,000  trees  cut  down;  wing- 
dams  builtat  Callaoand  Vick's  Landing, 
81    1408. 

198 1-89.  20, 245  trees  cut  down,  186 
logs  removed,  775  1.  t  wine  dams  built 
at  Callao,  Shell  Ridge,  and  Vick's  Land- 
ing, 82,  1548. 

188^83.  20,43S  trees  cut  down, 
3,109  Iocs  and  snags  and  600  brush  pilen 
removea,  88,  1145, 

1884-85.  2,524  1.  f.  wing  dams 
built  at  Olephant,  Callao,  Woodbum, 
Johnsonville,  and  Hollywood;  400  logs 
and  snags  removed,  85,  1511,  1513. 

1886-87.  46  nnapi,  stumi^H,  and  logs 
removed,  and  1,115  1.  f.  of  wing  dams 
built,  87,  1478. 

1887-88.  117  snags  and  164  c.  y. 
earth  removed  from  the  channel ;  5, 151 1.  f. 
wing  dams  built;  319  trees  and  8,2608.  y. 
willows  cleared  from  the  banks,  88, 1366. 

1888-89.  140  logs  and  snags  re- 
move<i  from  the  channel,  and  619  trees 
cleared  from  the  banks,  89,  1617. 

1889-90.  813  1.  f.  of  wing  dams 
built;  15  snags  removed  from  the  chan- 
nel and  5  trees  from  the  banks;  375  1.  f. 
of  brush  wing  dams  built,  90,  1902. 

1890-91.  645  snags  and  2  wrecks 
removed  from  the  channel,  and  320  trees 
cleared  from  the  banks;  375  1.  f.  of  brush 
wing  dams  built,  91,  2008. 

1891-93.  50  snags  and  logs  removed 
from  the  channel,  and  23  trees  cut  from 
the  banks.  92,  1655. 

189111-93.  Part  of  wreck  removed; 
1,065  s.  y.  brush  and  willows  cut;  and 
about  17,800  snags  and  other  obstructions 
removed,  08,  .^050. 


1995-96.  One  old  dam  repaired;  23 
wing  dams,  amounting  to  1,810 1.  f.,  built; 
5,463  s.  y.  brush  ana  willows  cut;  and 
nearly  25,000  snags,  etc.,  removed,  96, 
1632. 

1 89  7-98.  32  wing  dams,  amoontinff 
to  2,817  L  f.,  built;  3,305  s.  y.  brush  and 
willows  cut;  and  61,600  snags,  etc,  re- 
moved, 98,  1640. 

1 898-99.  At  Hollywood  Bar  a  wing 
dam  was  built  to  cause  scour;  an  old  dam 
repaired,  99,  2022. 

1899-1900.  20  wing  dams  built  and 
14  old  dams  repaired;  10,069  snags  and 
other  obstructions  and  35,700  s.  y.  wil- 
lows and  brush  removed  from  cluumel, 
1900,  2538, 2539. 

Phyaieal  characterifltles. 

Described,  79, 983:  35, 1511;  93,  2049; 
96,  1631, 1639;  98, 1639. 

Obstructions,  79,  983,984. 

Great  beneficial  changes  since  1878. 
Gain  in  depth.    96,  1641. 

Water  escaping  through  crevasses  alons 
the  Mississippi  front  during  a  flood  said 
to  have  brought  in  large  quantities  of 
drift,  etc.,  97,  1935. 

Projects. 

By  Maj.  Benyaurd,  1879,  for  improv- 
ing the  nver  to  a  depth  of  from  3  to  3|  f. 
by  removal  of  obstructions  from  the 
lower  part  of  the  river,  and  the  improve- 
ment of  Olephant  Bslt  and  Muscle  Shoals 
by  wing  dams;  estimated  cost  $66,000, 
79.  116,  970;  86,  234;  88, 1365;  modi- 
fied, 1899.  by  MaJ.  Willard  to  permit  ex- 
pending $20,000  in  one  or  two  seasons  of 
tow  water,  and  $3,000  annually  for  main- 
tenance, 99,  2023. 

Surveys. 

Examination  ordered  and  in  progreas, 
78,88. 

Examination  completed  by  J.  M. 
Searles.  79,  117,  982. 

Olephant  Bar  and  Muscle  Shoal,  80, 
1316. 

Line  of  precise  levels  run  from  Friars 
Point,  on  the  Mississippi,  to  Clarksdale, 
to  check  base  lines  of  probable  survey  for 
locks  and  dams,  95,  1951. 

Examination  with  a  view  to  improv- 
ing river  to  Clarksdale  with  locks  and 
dams  ordered  by  act  of  August  17,  1894, 
made,  1896,  undfer  direction  of  Maj.  Wil- 
lard (report  favorable  to  limited  impjnove- 
ment),  96,  1638. 
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BDLOXI  BAT  AliB  HARBOR,  ]IIIS§.     (See  Back  Bay.) 


AppropriatioiM. 

1882,  15,000,  88,  1029. 
1886,  ,  12,500,  86,  1206. 
1888,  18,500,  88,  1215. 
1890,      9,000,  90,  1711. 


Total,   45,000 

Commerce. 

Benefit  to  coxnmeroe  from  improve- 
ment, 88,  1215;  89,  1448. 

Contraetfl. 

1§87.  G.  C.  Fobes  &  Co.,  dredging, 
17  cents  per  c.  v.,  88,  1215. 

1990.  Alabama  Dredging  and  Jetty 
Co.,  dredging,  14}  cents  per  c.  y.,  90, 
1710. 

1§93.  Alabama  Dredging  and  Jetty 
Co.,  dredging,  18  cents  per  c.  y.,  s.  m., 
98, 1774. 

Engineers. 

Chibf  of  Enqinbebs.  Reports,  81, 
189;  82,  186;  88,  197;  84, 206;  86,  212; 
86,  209;  87,  176;  88, 164;  89, 191;  90, 
172r  91, 219;  93,  212,  98,  234;  94,  216; 
95,  241. 

EnG  INKER  IN    CHABOE: 

Capt  A.  N.  Damrell,  1882-05.  Reports, 
82,  1322;  83,  1029;  84, 1217;  86, 1360; 
86, 1205;  87,  1333;  88, 1214;  89, 1447; 


90,  1709;  91, 1796;  92,  1458;  98, 1772; 
94,  1325,'  96,  1705. 

Assistant.  T.  L.  Harrison.  Report, 
82,  1323. 

Operations. 

1  §86-9  7*  Location  of  channel  made, 
87   1333. 

1887-99.  84,686  c.  y.  dredged,  88, 
1215.. 

1990-91.  97,092  c.  y.  dredged,  91, 
1794. 

1993-93.  12,678  c.  y.  dredged  and 
project  completed,  98,  1774. 

Projects. 

By  Maj.  Damrell,  1881,  for  dredging 
the  channel  between  the  wharves  at  Biloxi 
and  deep  water  in  Mississippi  Sound  to  8 
f. ;  estimated  cost,  $35,000,  82, 1322, 1323. 
The  work  not  considered  susceptible  of 
permanent  improvement,  84,  1217.  Es- 
timated cost  increased  in  1885  to  155,000, 
86,  1361;  91,  1793. 

Project  completed,  92,  1460. 

Surreys. 

Ordered  by  act  of  Mar.  3,  1881,  made 
underthe  direction  of  Maj.  Damrell,  1881, 
82,  1322. 

Examination  made^  1893,  bv  Maj. 
.Damrell  showed  a  minimum  width  of  160 
f.  and  a  depth  of  9  f.,  94,  1325. 


BOUHIVGIEAH,  ALA.,  CANAL  FROM,  TO  THE  WARRIOR 

RITER. 


Ennrtneers: 

Chisf  of  Enoinsebs.    Report,  97, 275. 


Enqineer  in  Chabob.     Maj.  W.  T. 
Rossell,  1897.    Report,  97,  1704. 


BISCATNE  BAY,  FLA.     (See  Palmbeach.) 


Approprlatlont. 

1896,  a  $1,500,  act  Feb.  26. 

Commeree. 

Description  of,  96,  1569;  1900,  1990, 
1994. 

In  1895  the  apparent  value  of  the  com- 
merce warranted  a  survey,  96, 1570.  In 
1897  the  commercial  statistics  were  not  suf- 
ficiently definite  to  determine  what  ben- 
efit would  be  derived  by  an  improvement 
of  the  bay  by  the  Government,  97, 1572. 

EnglMeert. 

Chief  op  Enoikbebs.  Report,  96 ,  221 ; 
97,  252;  1900,  316. 

BoABD  OF  Enoineebs.  Convened  at  St. 
Augustine,  Fla.,  Mar.  29,  1899,  by  S.  O. 
No.  14,  dated  Mar.  16,  1899,  to  examine 
and  report  upon  the  respective  routes 
from  Miami  to  the  sea,  by  Norris  Cut, 
Bear  Cat,  and  Cape  Florida  Entrance,  re- 


spectively, with  reference  to  the  most 
feasible  route  and  the  cost  of  providincr  a 
channel  18  f.  in  depth  and  of  suitable 
width,  with  a  view  to  ascertain  the  desira- 
bility of  improving  the  same.  Report, 
1900   1987. 

(Maj.  W.T.  Rossell,  Capts.  C.  E.  Gil- 
lette (replacing  Lt.  Col.  W.  H.  H.  Ben- 
yaurd,  deceased),  and  C.  II.  McKinstry.) 

Engineers  in  Charge: 

Maj.  T.  H.  Handbury,  1895.  Report, 
96,  1567. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897. 
Report,  97,  1588. 

Capt  C.  H.  McKinstry,  1899.  Report, 
1900,  1986. 

Assistants: 

J.  W.  Sackett.    Report,  97,  159C. 

0.  N.  Bie.    Report,  97,  1594. 

J.  H.  Bacon.  Reports,  1900,  2000, 
2002. 
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BISCATNE  BAY,  FI.A.--Continaed. 


Ptaytlcal  characterlfttleti* 

Description  of,  96,  1567;  97,  1689, 
1590,  1591;  1900,  2002. 

Bay  located  on  the  east  coast  of  Florida 
and  near  its  southern  extremity,  95, 1567. 

PrlTSte  irork. 

The  Florida  East  Coast  Railway  Co. 
to  some  extent  improved  the  channel  of 
a  tributary  of  the  bay,  and  out  into  the 
bay  for  about  2  miles,  97,  1589. 

ProJeoU. 

In  1897  Lt  Col.  Benyanrd  estimated 
that  it  would  cost  from  $239,000  to 
$845,000  to  make  an  improvement  ac- 
cording to  plans  submitted,  97,  1588. 

Boanl  of  Engineers  estimated,  1900,  it 
would  cost  $1,493,743  for  an  18-f.  chan- 
nel, bottom  widths  150,  200,  and  300  f., 


and  having  a  basin  1,200  f.  Yoof^  by  400 
f.  wide,  via  Norris  Cut,  1900,  1987. 

Sorrejra.  "^ 

Examination  of  the  entrance  ordered 
by  act  of  Aug.  17,  1894,  made  by  Maj. 
liandbury,  1^5  (report  favorable),  95, 
1567. 

Survey  ordered  bv  act  of  June  3,  1896, 
made  under  the  cfirection  of  Lt.  Col. 
Benyaurd,  1897  (see  PnjeeU),  97,  1589. 

Examination  and  survey  with  view  to 
constructing  a  channel  18  f.  deep,  from 
Miami  to  the  sea,  by  way  of  Norris  Cut, 
Bears  Cut,  or  O&pe  Florida  Entrance, 
ordered  by  act  of  Mar.  3,  1899,  made, 
1900,  under  direction  of  a  Board  of  En- 
gineers (report  unfavorable)  (see  Proj- 
ecu),  1900,  1987. 


BISMARCK,  M.  DAK.    (See  Missoun  River.) 
B1S9EL.L.9  €0¥E,  R.  I. 


Engineers. 

Chief  op  Enginbkrs.    Report,  84, 99. 

Enoinekb  in  Chabgb: 

Maj.  J.  W.  Barlow,  1884.    Report,  84, 
663. 

Plans. 

The  improvement  desired  was  a  chan- 
nel 6  f.  aeep  and  60  f.  wide  between 


Narragansett  Bay  and  the  wharves,  1,200 
yards.  Doubtful  whether  the  work  con- 
stituted a  public  necessity.    84,  663. 

§ur¥ejrs. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Maj.  Bar- 
low (see  Flans),  84,  663. 


BISTENEA V.     ( See  Lake  Biaeneau. ) 
BLACK  AND  DUWAHI9H  RIVERS,  WASH.     (^^^  Paget  Sound.) 


Commerce.    (See  Phyncal  Character- 
istics.) 

Engineers. 

Chief  of  Enginebbs.  Report,  84, 
342;  91,409;  08,525. 

Engineers  in  Charge. 

Capt  C.  F.  Powell,  1884.  Report,  84, 
2296. 

Capt.  T.  W.  Symons,  1891.  Report, 
01  3257. 

Capt.  H.  Taylor,  1896-98.  Report, 
08,  3103. 

.AjSSISrANTB 

A.  J.  McMillan.    Report,  01,  3259. 
R.  H.  Ober.    Report,  08,  3106. 

Plijraleal  eliaraeterlatles. 

Description  of,  84, 2296;  01,  3258;  08, 
3104. 


Tbe  city  of  Seattle  is  situated  about  2 
miles  from  the  mouth  of  the  river,  which 
is  about  16  miles  long  and  is  formed  by 
the  junction  of  the  Black  and  White 
rivers.  In  1898  there  w^as  no  naviga- 
tion on  any  part.    08,  3104. 

Surveya. 

Examination  ordered  by  act  of  Aug.  2, 
1882;  made  under  the  direction  of  (Sipt. 
Powell  (report  favorable,  but  work  not  a 
public  necessity),  84,  2296. 

Examination  of  Black  and  Dwamish 
rivers  ordered  bv  act  of  Sept.  19,  1^; 
made,  1890,  unaer  direction  of  Capt. 
Symons  (report  unfavorable),  01,  3258. 

Survey  of  the  river  and  its  tributaries 
ordered'  by  act  of  June  3,  1896,  made 
1898  by  Capt.  Taylor  (report  unfavor- 
able) ,  08,  3103. 


BLACK  AND  ST.  CE.A1R  RIVERS,  IHICH.     {See  St.  Clair  River.) 

BL.ACK  AND  TERREBONNE  BAYOUS  (between  Southdown 

Plantation  and  Houma,  La.).    {See Black Bay(m,  La.) 


Commeree. 

Unimportant,  08,  1846. 

Eniplneen. 

Chief  of  Enginbbbs.    Report,  08, 251. 


Engineer  in  Charge.    Maj.    J.    B. 
Quinn,  1893.     Report,  08,  1846. 

Assistant.     P.  H.  Thomson.     Report 
08,  1846. 
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BULCK  AND  TERREBONNE  BAT01J§  (between  Southdown 

Plantation  and  Houma,  La.)— Oontinaed. 


Phytl4»l  charaeteiifttles. 

Deecription  of.  District  examined, 
1892,  poflBeflsing  value  only  as  a  port  of, 
and  as  a  connecting  link  in  the  system  of 
tide  water  canals  from  the  Mississippi  to 
Berwieks  Bay  and  beyond.    98,  1846. 

Comparative  distances  from  New  Or- 
leans to  Berwieks  Bay,  08,  1847. 


Sarre]^*. 

Examination  with  a  view  to  opening  a 
shorter  and  safer  inland  waterway  from 
the  Mississippi  Valley,  via  Berwiclus  Bay, 
to  Texas  ana  Mexico,  ordered  by  act  of 
July  13,  1892.  made,  1892,  under  direc- 
tion of  Maj.  Quinn  (report  unfavorable), 
98, 1845. 


BE.ACK  BATOIJ,  LA.  a    (See  Black  and  Terrebonne  Bayous;  Bed  River,  Art, 

La. J  and  Tex.) 


Appropriations. 

1881,110,000,  81, '1289. 
1882,  10,000,82,  1380. 
1884,  5, 000,  84,  1277. 


Total,  25, 000 

Commerce. 

Local,  85,  1402;  86,  1262;  87,  1370. 

En^neers. 

Chief  op  Enoinbrbs.  Reports,  80, 
146;  81,  195,197;  82,191;  88,209;  84, 
213;  85,  219;  86,  217;  87,  183;  91, 
229,  230. 

Enoineebs  in  Chabob. 

Maj.  C.  W.  Howell,  1880-81.  Report, 
81    1288 

Maj.  A.  Stickney,  1881-84.  Reports, 
82,  1379;  83,  1120;  84,  1276. 

Capt.  T.  Turtle,  1884-85.  Report,  85, 
215. 

Maj.  W.  H.  Heuer,  1885-87. 
85,  1400;  86,  1261;  87,  1368. 

Capt  W.  L.  Fisk,  1888-91. 
88,  1251;  91,  1846,  1850. 

AssifiTTAirr:    H.  S.   Douglass. 
81,  1289. 

Operations.  (All  operations  by  hired 
labor.) 

1S91-83.  Dredge  hull  built  from 
joint  appropriations  of  Black  and  Terre- 
bonne bayous,  82,  1380;  88,  209. 

lS§3-§3.  21,000  c.  y.  removed  by 
U.  S.  dredge;  161  logs  and  2  wrecks  re- 
moved, 88,  1120. 


Reports, 
Reports, 

Report, 


lS83-§4.  158,403  c  y.  material,  755 
logs,  and  3  wrecks  removed  by  U.  S. 
dredge,  84, 1276. 

1 884-85.    Dredging  by  U.  8.  dredge, 

85,  1401. 

1885-86.    Repair  of  U.  8.  dredge, 

86,  1263. 

Piiyal<»l  ciiaraeterlatlea. 

Description  of,  85,  1401;  88,  1251. 

Projects. 

By  Maj.  Howell,  1881,  for  cleaning  the 
bayou  of  obstructions  and  dredgmg  a 
channel  59  f.  wide  and  6  f.  deep  from 
Bayou  Cane  to  Tigerville,  24  miles,  esti- 
mated cost,  $47,520,  81,  1288,  1292. 

Increased  m  1885  to  $81,000,  85,  1402; 

87,  1369. 

In  1887  Maj.  Heuer  considered  the 
improvement  of  the  bayou  local  in  its 
benefits,  87,  1370. 

Surreys. 

Ordered  by  act  of  June  14,  1880,  80, 
146;  made  under  direction  of  Maj.  How- 
ell, 1881,  81,  1288. 

Examination  of  Black  Bayou  to  con- 
nect with  Terrebonne  Bayou  ordered  by 
act  of  Sept.  19,  1890;  made,  1890,  under 
direction  of  Capt.  Fisk  (report  unfavor- 
able), 91,  1846. 

Examination  of  Black  Bayou  for  con- 
nection between  Calcasieu  Lake  and  Sa- 
bine Lake  ordered  by  act  of  Sept.  19, 
1890;  made,  1890,  under  direction  of 
Capt.  Fisk  (report  unfavorable),  91, 
1851. 


BE.ACK  CREEK  SHOAL.,  LAKE  ONTARIO. 


Surrejrt. 

Survey  of  Black  Creek  Shoal,  made 
1891,  under  direction  of  Capt.  Kingman, 
9S,  3428. 


Enn^neers. 

Chief  op  Engineers.     Report,  92, 420. 

Engineeb    in  Chabge.    Capt.    D.   C. 
Kingman,  1892.     Report,  92,  3428. 

Assistant.     W.    P.   Judson.    Report, 
92,3429. 

oThiB  Is  distinct  from  Black  River,  La.,  which,  being  formed  by  junction  of  Ouaihita,  Tensas, 
and  Little  riven  at  Trinity.  La.,  enters  Red  River  near  the  latter  s  mouth. 
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BLACK  LAKE,  JLA.    (See  BUwk  Bayou;  Red  River,  Ark.) 

BUIlCK  L.AKE  (HOLLAND)  HARBOR,  JHICH.o    (See  IloUand 

Harbor f  Mich.) 

BLACK  RIVER.     (See  LiUle  River,  La.;  White,  Black,  etc ) 

BLACK  RITER,  ARK.  ABID  HO.  ^ 

BLACK  RIVER,  LA.     (See  Ouachita  JRttvr.) 


Engineer*. 

Chief  op  Enginbebh.    Report,  84, 227. 

Enqinebr  in  Chabob.    Capt.   A.   M. 
Miller,  18B4.     Report,  84,  1363. 


iurrejTt. 

Examination  for  cut-ofis  ordered  by 
act  of  August  2,  1882,  niade,  1882,  under 
direction  of  Capt  Miller  (report  unfavor- 
able), 84,  1363. 


BLACK  RIVER,  RICH.     (See  St.  Clair  River.) 


Appropriations. 

1888,  $10, 000,  89,  2260. 

1890,  10, 000,  90,  2736. 

1892,  10, 000,  92,  2472. 

1894,  4,000,95,2837. 

1896,  4, 000,  97,  3022. 

1899,  4, 000,  99,  2993. 


Total,    42, 000 

Commerce. 

Benefit  of  improvement  to  general  lake 
commerce,  89,  2260. 

Contract*. 

1889.  W.  Richardson,  dredging,  20 
cento  per  c.  v.,  89,  2260. 

1891.  Bay  City  Dredging  Co. ,  dredg- 
ing, 16  cents  per  c.  v.,  91,  2782. 

1893.  L.  E.  Allen,  dredging,  41,692 
c.  Y.J  at  18J  cents  per  c.  y.,  98,  2942. 

i  89T.  E.  Hall,  dredging,  10  cents  per 
c.  y.,8.  m.,97,  3022. 

Engineer*. 

Chief  op  Engineers.  Reports,  87, 
294;  88,264;  89,313;  90,28;^;  91,355; 
92,339;  98,386;  94,358;  96,393;  96, 
348;  97,  446;  98,  433;  99,  515;  1900, 
579. 

Engineers  in  Charge: 

Lt  Col.  ().  M.  Poe,  1886-92.  Report, 
87,  2279;  (Col.),  89,  2259;  90,  2735; 
91,  2782;  92,  2471. 


Maj.  W.  Ludlow,  1893.  Report,  98, 
2940. 

Lt*  Col.  G.  J.  Lydecker,  1894-.  Re- 
ports, 94, 2253;  96,  2836;  96,  2735;  97, 
3021;  98,2585;  99,2992;  1900,3986. 

Operations. 

1888-89.  20,800  c.  y.  dredged,  89, 
2260. 

1889-90.  26,000  c.  v.  dredged,  90, 
2736. 

1890-91.  17,504  v.  y.  dredged,  91, 
2783. 

1891-93.  40,011  c.  V.  dredged,  92, 
2471. 

1893-93.  41,692  c.  y.  dredged,  and 
project  completed,  93,  2941. 

1896-97.  729  c.  y.  dredged,  97, 
3021. 

1897-98.  45,729  c.  y.  dredged,  98, 
2585. 

Physical  characteristics* 

Description  of,  90,  2735. 
Shoaling,  99,  2992. 

Projects. 

By  Lt  Col.  Poe,  1887,  removal  of  the 
ehoal  at  its  mouth  to  a  wiiform  depth  of 
17  f . ;  estimated  cost,  $69,300,  87,  2280. 

Surreys. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  imder  direction  of  Lt 
Col.  Poe,  87,  2279. 

Minor  surveys,  99,  2992;  1900,  3986. 


BLACK  RIVER,  MICH.  ( 


SUPERIOR) . 


Commerce. 

None  of  importance,  89,  2026. 

Engineers. 

Chief  of  Engineers.    Report,  89, 274. 

Engineer   in   Charge.      Maj.  J.   B. 
Quinn,  1889.     Report,  89,  2026. 

Physical  characteristics. 

Width  of  mouth  about  15  f.,  at  no  place 

a  flurveys.— Reports.  Oct.  24. 1849,  entimate.  $116,018.08.    (H.  Doc.  No.  4K2,  55th  Cong.,  2d  mm.) 
b  Survey.— Report,  Aug.  1,  1837.     (H.  Doc.  No.  482,  65th  Cong.,  2<1  aeas.) 


deeper  than  12  f.,  and  at  some  places  only 
18  m.  deep.  The  river  bottom  appar- 
ently of  sandstone,  80,  2026. 

Surveys. 

Examination  of  river  mouth  ma<le, 
1888,  by  Maj.  Quinn  (report  unfavorable ), 
89,  2026. 
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Appropriatlonft. 

1886,  $3,000,  87,  10(M. 

1892,  10,000,  92,  1157. 

1894,  2,000,  06,  1332. 

1896,  1,000,  06,  1126. 

1899,  2,000,  00,  1503. 


Total,    18,000 

Commerce. 

Important,  86,  1147;  87,  1043. 

Valne  of  improvement  to  river  naviga- 
tion, 80,  1083. 

An  active  trade  in  naval  stores,  lumber, 
etc.,  and  lo^  are  rafted  down  in  consider- 
able quantities;  a  railroad  parallels  the 
stream,  but  freight  rates  are  lower  by 
water,  08,  1408. 

Description  of,  1000,  1813. 

Engineers. 

Chief  of  Enoinbbbs.  Reports,  84, 
177;  86, 177;  87, 130;  88, 123;  80, 143; 
00, 128;  01, 164;  02, 164;  03, 177;  04, 
163;  06, 186;  06, 167;  07,  207;  08, 208; 
99,  240;  lOOO,  273. 

Engineers  in  Chabgb: 

Capt.  J.  Mercur.    Report,  84,  1061. 

Oapt  W.  H.  Bixby,  1884-92.  Reports, 
85,  1145,  1148;  87,  1042;  88,  889;  80, 
1081;  00,  1145;  01,  1387. 

Maj.  W.  8.  Stanton,  1892-95.  Reports, 
92,  1154;  08,  1407;  04,  1042;  06, 1331. 

Lt  Col.  D.  P.  Heap,  1896.  Report, 
96, 1125. 

Capt  W.  E.  Craighill,  1897.  Reports, 
97, 1402;  08,  1261. 

Capt  E.  W.  Van  C.  Lucas,  1899-.     Re- 
ports, 00,  1502;  1000,  1813. 
Assistants: 

G.  H.  Elliott     Report,  84,  1061. 

C.  Humphreys.  Reports,  86, 1157;  88, 
891;  00,  1147;  01,  1388. 

E.  D.  Thompson.     Report,  03,  1409. 

C.Schuster.  Reports, 06, 1126; 07,1403. 

Legislation. 

Act  of  the  State  of  North  Carolina  in- 
corporating the  Black  River  Navigation 
Co.,  85,  1153. 

Repeal  of  State  act,  87,  1043. 

OlMtmetloiM. 

List  of  bridges  obstructing  the  stream, 
93, 1409.  The  county  bridge  at  Point 
Caswell  rebuilt  in  1896  with  a  clear  width 
ofdrawof27if.,  06,  1125. 

iterations. 

1§§7-9S.  438  logs  and  stumps  re- 
moved from  river  channel,  and  472  trees 
and  98  cords  of  brush  removed  from  the 
banks,  88,  890. 

1880-9O.  30  piles  and  snags  removed 


from  the  channel,  and  155  trees  and  573 
cords  of  brush  removed  from  the  bfmks, 
00,  1146. 

l§09-03.  Over  3,000  logs  and  other 
obstructions  removed  from  channel  and 
banks,  08,  1409. 

1803-94.  About  1,200  logs  and  other 
obstructions  removed  from  the  channel 
and  banks,  04,  1043. 

1904-95.  About  800  logs  and  other 
obstructions  removed  from  the  channel 
and  banks,  06,  1332. 

1895-96.  Aboutl,8001og8  and  other 
obstructions  removed  from  uie  channel 
and  banks,  06,  1125. 

1896-97.  About  600  logs  and  other 
obstructions  removed  from  the  channel 
and  banks,  07,  1404. 

1 898-99.  48  snags  and  other  obstruc- 
tions removed  from  channel,  00,  1502. 

1 899- 1 900.  577  snags,  35  trees,  206 
stumps  removed  from  channel,  and  409 
trees  from  the  banks,  1000,  1813. 

Physleal  characteristics. 

Description    of.   84,   1061;   86,  1146, 
1149, 1151. 
Original  condition  of  the  river,  88, 889. 
Water-gauge  record  for  1891,  01,  1388. 

Prlyate  (corporate)  irork.    (See 
PrqjecUy  second  par.) 

Projects. 

By  Capt.  Bixby,  1884,  to  secure  a 
thoroughly  cleared  natural  channel  over 
the  70  miki?  of  river  between  its  mouth 
and  Lisbon,  and  afterwards  a  4-f.  low- 
water  channel  below  Point  Caswell. 
Estimated  cost,  $33,500.  86,  1148;  87, 
1043. 

A  part  of  the  river  controlled  by  a  cor- 
porate companv,  whose  rights  should 
be  ceded  to  the  United  States  before 
expenditures  are  made,  86,  1149;  87, 
1043. 

By  Maj.  Stanton,  1895,  for  modifica- 
tion of  project  of  1885  to  exclude  the  7 
miles  of  river  above  Cl^ar  Run  Bridge 
from  improvement,  and  to  clear  obstruc- 
tions from  the  river  from  the  mouth  to 
Clear  Run  Bridge  at  a  cost  not  to  exceed 
a  total  sum  of  |13,000,  any  balance  re- 
maining to  be  used  for  keeping  the  river 
clear  ot  obstructions,  08,  1407. 

In  1896  Lt.  Col.  Heap  estimated  the 
cost  of  annual  maintenance  at  $2,000  an- 
nually, 06,  1125. 

Surveys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt.  Mer- 
cur (report  unfavorable),  84,  1061. 

Survey  made,  1884,  under  the  direction 
of  Capt.  Bixby,  86,  1148. 
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Appropriation*. 

1836,  $5,000.  78,  378. 

1837,  10,000.  Act  of  Mar.  3. 

1838,  22,401.  Act  of  July  7. 
1844,  3,000,  78,  378  (allotted). 
1873,  6,000,  78,  48. 

Total,  45,401. 

Commerce. 

Unimportance  of,  78,  380;  97,  *X^OH. 

ContraeU. 

C.  Daly,  dredging,  35  cents  i>er  c  v., 
78,  379. . 

Eni^neers. 

Chikt  of  ENQINKBB8.  Reports,  78, 
48;  74,  55;  89,  2429;  97,  482. 

Enginebrs  in  charob: 

Lt  J.  E.  Johnston,  1839,  78,  378. 

Capt  Ganfield,  1842,  78,  378. 

Col.  J.  J.  Abert,  1844,  78,  378. 

Maj.  J.  M.  Wilson,  1873-74.  Reports, 
78,  378;  74,  268. 

Capt.  C.  F.  Palfrey,  1888-89.  Report, 
39    2429. 

Maj.  W.  a  Stanton,  1896-97.  Report, 
97,  3306. 

W.  p.  Jndson.     Reports,  78,  380;  97, 
3309. 
M.  T.  Stockton,  78,  378. 

Operations. 

1  §37-39.  North  pier  extended  2,719 
1.  f.;  south,  2,408  1.  f.,  78,  378. 

1§39.  North  pier  extended  1,260  1. 
f.;  south,  3001.  f.,  78,  378. 

1844.  South  pier  extended  390  1.  f., 
78,  378. 


1S73-74.  11,500  o.  v.  dredged,  74, 
55,  268. 

PhjTflcal  eharaeterlsUca. 

Description  of,  78,  380;  74,  268;  89, 
2429;  97,  3307. 

The  river  a  succession  of  rapids,  78, 
379. 

The  river  flows  into  Black  River  Bay, 
an  arm  of  L^ke  Ontario,  joining  the  lake 
15  miles  from  the  head  of  the  8t.  Law- 
rence River,  97,  3307.  The  sandy  soil 
which  the  river  carries  down  with  its 
swift  currents  causes  shoals  in  the  bay 
which  must  ever  be  contended  against  in 
the  maintenance  of  a  navigable  channel, 
97,  3308. 

ProJeeU. 

1937~39.  For  prolonging  the  banks 
of  the  river  by  piers  to  deep  water  in  the 
bay,  78,  378. 

1S73.  By  Maj.  Wilson,  for  extension 
of  the  south  pier  6,800  f.,  and  of  the  north 
pier  4,200  f.;  also  repairs  and  dredging; 
estimated  cont,  $214,000,  78,  379;  74, 
268. 

Surreys. 

By  M.  T.  Stockton,  1836,  78,  378. 

By  W.  P.  Judson,  1873.  Report,  78, 
380. 

Resurvey,  74,  268. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt. 
Palfrey  ^report unfavorable),  89, 2429. 

Exammation  of  the  river  to  Dexter 
ordered  by  act  of  June  3,  1896,  made  in 
that  year  under  the  direction  of  Maj. 
Stanton  (report  unfavorable),  97,  3306. 


BLACK  RITER,  PORT 


IHICII. 


Appropriations. 

1890,  $25,000,  91,  2781. 
1892,  10,000,  92,  2470. 
1894,  4,000,  96,  2835. 
1896,  4,000,  96,  2734. 
1899,        4,000,  99,  2994. 


Total,    47,000 

Contractu. 

1§9I.  C.  E.  Mitchell,  dredging,  11 J 
cents  per  c.  y.,  91,  2781. 

1893.  L.  P.  &  J.  A.  Smith,  dredg- 
ing, 18  cents  per  c.  y.,  98,  2940. 

1S97.  £.  Hall,  dredging,  8  cents  per 
c.  v.,  s.  m.,  97,  3023. 

1900.  E.  Hall,  dredging,  14  cents 
perc.  y.,  1900,  3989. 

Englneerf. 

Chief  of  Engineebs.  Reports,  89, 
320;   91,  354;  92,   339;   98,  385;   94, 


358;   95,  392;   96,  347;   97,   446;   98, 
433;   99,  515;    1900,  580. 

Engineers  in  Charge: 

Col.  O.  M.  Poe,  1888-92.  Reports,  89. 
2291;  91,  2780;  92,  2469. 

Maj.  AV.  Ludlow,  1893.  Reiwrt,  98, 
385. 

Lt.  Col.  G.  J.  Lydecker,  1894.  Re- 
ports, 94,  2251;  95,  2834;  96,  2733;  97, 
3028;  98,  2586;  99,  2993;   1900,  3987. 

Operatlonfl. 

1890-91.     18,225  c.  y.  dredged,  91, 

2781. 

1  §9 1-92.  73,(M8  c.  v.  dredged,  92, 
2470. 

1  §93-93.  93,716  c.  v.  dredged,  93, 
2938 

1993-94.  46,630  c.  y.  dredged,  94, 
2251. 

1  §96-97.  16,844  c.  y.  dretlged,  97, 
3022. 


aExamination^Report   (favorable),  July    16,   1829.     Survey— Report,    1836;   estimate,   t26,998.77 
(H.  Doc.  No.  482,  &6th  Cong.,  2d  seas.) 
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1 997-99. 

2587. 


53,205  c  y.  dredged,  98, 


Physldftl  ebaraeteiistlcs. 

Description  of,  89,  2291. 
Channels  dredged  in  upper  part  of  the 
improvement  probably  not  permanent, 

Projects. 

By  Col.  Poe,  1889,  for  improvement  of 
Black  River  bv  excavation  of  a  channel 
15  f.  deep,  ana  of  a  width  varying  from 


160  to  87  f.  from  the  mouth  through  the 
city  of  Port  Huron  to  the  Grand  Trunk 
R.  R.  bridge,  8,200  f.;  estimated  cost, 
$55,110, 89, 2292, 2293.  Depth  increased 
in  1891  to  16  f.,  increasing  the  estimated 
cost  to  $75,000,  91,  2781;  98,  2469. 

SnrTejrs. 

Ordered  by  act  of  Aug.  11,  1888, 
made,  1889,  under  direction  of  Col.  Poe, 
89,  2292. 

Minor  surveys,  99,  2993;  1900,  3988. 


BLACK  RIVER,  S.  €. 


Gominerce. 

No  navigation,  81,  1041. 

Em^neers. 

Chief  of  Enginekbs.      Reports,   80, 
125;  81,  168;  91,  170. 

Enginebbs  in  Chabos: 
Capt  C.  B.  Phillips.     Report,  8 1 ,  1040. 
Capt  W.  H.  Bixby.    Report,  91, 1436. 

AsBi&rrANTO: 
C.  W.  Forster.     Report,  81,  1041. 
Lt  M.  M.  Patrick.    Report,  91,  1437. 

Phjrtl4»l  cliaracieristlcs. 

Description  of,  81,  1041;  91,  1436. 


Plans. 

By  Capt.  Bixby,  1890,  for  removing 
snags  and  obstructions  from  the  mouth 
upward  118  miles  to  the  railroad  bridge  at 
Kingstree;  estimated  cost,  $25,000,  91, 
1436. 

Surreyf. 

From  Kingston  to  its  mouth,  ordered 
by  act  of  June  14,  1880,  80,  125,  made 
under  direction  of  Capt.  Phillips  (report 
unfavorable),  81,  1040. 

Examination  ordered  by  act  of  Sept. 
19,  1890.  made,  1891,  under  direction  of 
Capt.  Bixby,  91,  1436. 


BLACK  RIVER  (EiORAOTE)  HARBOR,  OHIO. 


Appropriations. 

1828.  $7,500.00,  66, 

8,559.77,  66, 

9,275.00,  66, 

8,000.00,  66, 

2,400.00,  66, 

5,000.00,  66, 

4,400.00,  66, 

6,660.00,  66, 

6,410.00,  My 

5,000.00,  66, 

5,000.00,  66, 

20,000.00,  66, 

10,000.00,  66, 

20,000.00,  72, 

20,000.00,  78, 

20,000.00,  74, 

10,000.00,  76, 

6,000.00,  76, 

1,000.00,  78, 

1,000.00,  80, 

7,000.00,  81, 

7,000.00,  82, 

10,000.00,  84, 

10,000.00,  86, 

10,000.00,  88, 

12,000.00,  90, 

20,000.00,  92, 

10,000.00,  96 


1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1852 
1864 
1866 
1872 
1873 
1874 
1875 
1676 
1878 
1880 
1881 
1882 
1884 
1886 
1888 
1890 
1892 
1894 


iii,  33. 
iii,  33. 
iii,  33. 
iii,  33. 
iii,  33. 
iii,  33. 
iii,  33. 
iii,  33. 
iii.  33. 
iii,  33. 
iii,  33. 
iii,  33. 
iii,  33. 
229. 
122. 
60. 
151. 
142. 

129,  1259. 
2132. 
2307. 
2397. 
2096. 
1862. 
2000. 
2772. 
2502. 
,3098. 


Appropriatlonn— Continued. 

1896,   30,000.00,  96,  2938. 

1899,  50,000.00,  99,  3055. 

1900,  125,000.00,  1900,  4057. 


Total,  467,204.77 

Commerce. 

The  general  commerce  of  the  lake  bene- 
fited by  this  improvement,  66,  24.  Re- 
quirements of,  discussed,  72,  239;  76, 
301. 

Increasing,  96,  2938;  97,  3073;  rap- 
idly, 98,  2660,  2719,  2721. 

Contracts. 

1§66.    W.  L.  Lampman,  furnishing 
timber;  failed  to  fulfill,  66,  iv,  26. 
'      1§68.    M.  Z.  Lampman,  materials  and 
labor,  68,  152. 

1  §69.  William  NicoUs,  materials  and 
labor,  70,  178. 

1§73.  D.  E.  Bailey,  materials  and  la- 
bor, 78,  337. 

1873.    D.  E.  Bailey,  dredging,  35  cents 

r  c.  y.,  and  materials  ana  lalx)r,  78, 


pert 
337. 


a  SurreyB— Reports,  Nov.  26,  1827,  estiinate, 
56th  Cong.,  2d 


18 7-1.    Cartwright,  McCurdy  &  Co., 
iron,  78,  334-337;  74, 220.    John  Stang, 

114.466.20;  1828,  estimate,  126,834.22.    (H.  Doc.  No.  482, 


9207—0^ 
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materials  and  labor,  76,  299,  300.  Cart- 
wright,  McCurdy  &  Co.,  iron,  75, 299, 300. 

1§75.  Smith  &  Sims,  dredging,  28 
cents  per  c.  v.,  70,  299,  300;  76,  ii,  557. 

ISbI.  J.  Stang,  construction  of  pile 
revetment,  81,  2308;  modified  in  1883  to 
cover  repairs,  88,  1902.  James  Rooney, 
jr.,  dredging,  24  cents  per  c.  v.,  81,  2306. 

18§4.  J.  Stang,  pier  repairs,  85, 2224. 
Stang  &  Gill  more,  dredging,  21  cents  per 
c.  v.,  85,  2224. 

1SS6.  Stang  &  Gillmore,  dredging, 
25}  cents  per  c.  y.,  and  repairs  to  piers, 
87,  2313,  2315. 

1§8§.  B.  S.  Horton,  pier  extension 
and  repair,  $9,162.90,  80.  2319. 

1989.  O.  Townsend,  dredging,  35 
centsnerc.  v.,  90,  2776. 

1990.  /.  Stang,  pier  extension  and 
repair,  $2,184.75. 

1891.  J.  Stang,  pier  extension  and 
repair,  $7,029.80,  01,  2851. 

1893.  J.  Stang,  repair  and  extension 
of  piers,  approximate  total  of  bid,  $16,000, 
08,  3074. 

1895.  J.  Stane,  pier  extension,  ap- 
proximate total  of  bid,  $6,390.86,  05, 
3099. 

1899.  £.  J.  Uingston,  dredging,  14 
cents  per  c.  y.  ($25,000),  1000,  4058. 

]>ocuinents.    (Not  printed  in  reports. ) 
Report  of  Col.  Cram,  dated  Mar.  31, 
1865,  66,  23. 

Englneert. 

Chief  of  Enginekrs.  Reports,  66, 
5;  ii,  41;  iii,  5,  33;  67,  29;  68,  40;  60, 
37,  40,  48;  70,  48;  71,  46;  72,  43,  44; 
78,  43,  122;  74,  49;  75,  55,  151;  76, 
107, 108,  142;  77, 114;  78, 129;  70,  162; 
80,  226;  81,  309;  82,  303;  83,  311; 
84,  314;  85,  339;  86,  333;  87,  299;  88, 
273;  80,  325;  00,  294;  01,  369;  02,  349; 
08,  400;  04,  374;  05,  408;  06,  362;  07, 
457;  08,  446,  454;  00,  529;  1000,  594. 

Enginsbbs  in  Charge: 

Col.  T.  J.  Cram,  1864-68.  66,  13.  Re- 
ports, 66,  13,  2^-25,  iv,  26,  73-75;  67, 
142,  148,  230-233;  68,  150-152. 

Maj.  W.  McFarland,  1869-70.  Re- 
ports, 60,  132;  70,  176-178. 

Maj.  G.  L.  Gillespie,  1871-72.  71,  189. 
Reports,  71,  193;  72,  229,  239. 

Maj.  F.  Harwood,  1873-74.  Reports, 
78,  334;  74.  220. 

Lt.  Col.  C.  E.  Blunt,  1875-76.  Re- 
ports, 75,  229;  76,  556. 

Maj.  N.  Michler,  1876-79.  Reports, 
77,  962:  78,  1258;  70,  1674. 

Maj.  J.  M.  Wilson,  1878-82.  Reports, 
70,  1689;  80,  2127;  81,  2306;  82,  2396. 

Maj .  L.  C.  Overman,  1 882-92.  Reports, 
88, 1902;  84,  2094;  85,  2223;  86,  1861; 


87,  2312;  88,  1999;  80,  2317;  OO,  2775; 
01    2849. 

Lt.  Col.  J.  A.  Smith,  1892-.  Reports, 
02,  2501;  03,  3072;  04,  2405;  05,  3097; 
06,  2937;  (Col.),  07,  3072;  08,  2658, 
2717;  00,  3055;  1000,  4054. 

Assistants: 

Capt  G.  J.  Lydecker,  68,  151. 
'  Capt.  M.  B.  Adams,  75,  53;  76,  106. 

Estlmatea.     (^See  Plans  and  PrcjecU.) 

(Original  not  Known.) 

By  Col.  Cram,  for  repairs  to  east  and 
west  piers,  $19,883.09,  66,  23.  For  an- 
nual repairs,  $1,500,  68,  150,  151. 

By  Maj.  McFarland,  annual  repairs, 
$1,000,  60,  132;  70,  176. 

By  Maj.  Gillespie,  annual  repairs, 
$1,000,  71,  193.  For  extension  of  piers 
and  dredging,  $61,000,  72,  239. 

By  Maj.  Harwood,  for  completion, 
$30,000,  and  for  annual  repairs  ana  dredg- 
ing, $4,000,  78,335.  Additional  for  com- 
pletion, $10,000,  74,  220. 

By  Lt.  OdI.  Blunt,  for  a  breakwater 
for  new  harbor  of  refuge,  $1,000,000. 
Not  recommended,  75,  3(X). 

Operations* « 

1965-4I6.  Repairs  of  piers  and  ex- 
tension of  inner  end  of  east  pier,  66,  iv, 
26. 

1869-70.  Slight  repairs  to  piers,  by 
contract,  70, 176. 

1§  70-71  •    Slight  repairs,  71,  46. 

1 8  7d- 7  3.  Extension  of  east  pier  1 65 
f.,  and  west  pier  150  f.,  and  dredging 
23,000  c.  y.,  by  contract,  78,  334. 

1973-74.  Pier  extension  by  con- 
tract, 7  cribs  sunk,  and  superstructure 
over  12  cribs  completed;  also  dredging 
the  outer  bar,  by  hired  labor,  74,  220. 

1974-75*  7  cribs  sunk,  completing 
the  east  pier,  75,  55. 

1875-76,  Completion  of  the  west 
pier  extension,  and  dredging  21,996  a  y. ; 
repairs,  by  day  labor,  to  the  west  pier, 
76,  ii,  557. 

1876-77.  Ref^airs  and  extension  of 
inner  end  of  east  pier,  77,  962. 

1879-70.  Repairs  to  east  and  west 
piers,  70,  172,  1674,  1690. 

1879-80.  Repairs  to  piers  by  hire«i 
labor,  80,  2131. 

1980-81.  Minor  repairs  to  piers, 
81,  2306. 

1881-83.  10,673  c.  v.  dredged,  400 
1.  f.  pile  revetment  built  at  inner  end 
eapt  pier,  and  minor  repairs  made  to 
piers,  82,  2396. 

188  3-8  3.  Minor  repairs  to  piers,  428 
1.  f.  west  pier  superstructure  removed, 
83,  1903. 


a  History  of  operations  to  1879,  78,  126S;  79,  1689. 
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1§§3-S4.  693  1.  f.  of  superstracture 
of  west  yier  removed,  308  1.  f.  pile  revet- 
ment at  inner  end  east  pier  rebuilt,  138  1. 
f.  of  west  pier  saperstnictare  repaired; 
minor  repairs  to  both  piers,  84,  2005. 

19§4-S5.  3,331  c.  y.  dredged  from 
channel,  656 1.  f.  of  east  pier  superstruc- 
ture removed,  262  1.  f.  pile  revetment 
placed  on  channel  side  of  west  pier,  and 
225  L  f .  of  pile  revetment  placed  on  both 
sides  of  east  pier,  86,  2224. 

1886-87.  3,994  c.  y.  dredged  from 
bar  at  entrance,  and  repairs  made  to 
piers,  87,  2313. 

1887-68.  Pier  repair  ,  continued 
under  contract,  88,  2000. 

1888-89.  Extension  of  west  pier, 
and  repairs  to  east  and  west  piers  con- 
tinued under  contract,  89,  2317. 

1889-90.  2,000  c.  y.  dredged,  90, 
2776. 

1890-91.  6,400  c.  y.  dredged  from 
the  channel  between  the  piers;  east  pier 
extension  and  dredging  in  progress,  91, 
2849. 

1891-99.  East  pier  extension  com- 
pleted; minor  repairs  to  superstructure 
of  old  piers,  92,  2501. 

1893-93.  2,974  c.  y.  dredged,  93, 
3073. 

1893-94.  East  and  west  piers  re- 
paired, and  dredging  done  through  the 
bar,  94,  2406-2407. 

1894-9S.  Both  piers  repaired,  ex- 
tension of  west  pier  in  progress,  and 
9,405  c.  y.  dredfled,  95,  3098. 

1 89«S^96.  Pier  extension  of  previous 
year  completed,  96,  2937. 

1896-97.  39,684  c.  y.  dredged,  and 
reconstmction  of  west  pier  in  progress, 
97,  3072. 

1897-98.  West  pier  extended,  98, 
2658,  and  4,184  c.  y.  dredged,  98,  2659. 

1898-99.  66,780  c.  y.  dredged, 
1900,  4055. 

Physical  cbaracteristles. 

Drift  of  sand  from  the  east  beach  into 
the  harbor,  with  the  usual  drift  of  sand 
in  the  littoral  current  around  the  end  of 
the  west  pier,  72,  239;  78, 335;  75, 300. 

Description  of,  96,  2938;  98,  2718, 
2721. 

Plans.     (See  also  Estimates  and  I*rqj- 
eds.) 

For  breakwater  for  a  harbor  of  refuge, 
submitted  by  Lt.  Col.  Blunt,  but  not 
recommended,  75,  300. 

Projects*     (See  Estimates  and  Plans,) 
History  of  the  work  from  1828  to  1880, 

80,  2131. 
Original,  by  Capt.  Maurice,  1828,  for 

paralfel  piers  of  crib  work,  brushwood, 

and  loose  stone,  running  nearly  at  right 


angles  to  the  coast  line,  into  the  lake. 
See  map,  66,  and  partial  history  of,  66, 
23;  77,  962;  79,  1680. 

By  Col.  Cram,  in  1865,  for  repairs  to 
piera  and  extension  of  inner  end  of  east 
pier,  66,  iv,  26;  67,  142. 

By  Maj.  Gillespie,  for  repairs  and  ex- 
tension of  the  piers  and  dredging  to 
obtain  14  f.  depth  of  water,  72,  229-239. 

By  Lt.  Col.  Blunt,  to  obtain  15  f. 
depth  of  water,  74,  220.  Completed  in 
1876,  76,  ii,  557.  For  repairs  to  east  pier 
and  shore  protection  at  the  inner  end, 
76,  ii.  557. 

Projects  between  1828  and  1880  pro- 
posed, by  pier  extension  and  dredging,  the 
formation  of  a  channel  entrance  of  navi- 
gable width  and  not  less  than  14  f.  deep. 
In  1880  an  expenditure  of  $175,138.92 
had  resulted  in  the  formation  of  a  chan- 
nel not  less  than  15  f.  deep,  80,  226, 2132. 

In  1880  Maj.  Wilson  proposed  the  ex- 
tension of  the  piers  to  the  16-f.  curve  in 
the  lake,  with  tne  renewal  of  2,000  1.  f.  of 
old  superstructure ;  esti  mated  cost,  $42, 000, 
80,  2131;  increased  in  1882  to  $45,000, 
82,  2397;  increased  in  1884  to  $64,000, 
on  account  of  unexpected  repairs,  84, 
2096. 

In  1892  it  was  understood  by  the  oflScer 
in  chaiige  that  Congress  by  the  appropria- 
tion of  1892  approved  a  project  for  ex- 
tending the  piers  to  17  f.  depth,  93, 
3072. 

By  Lt  Col.  Smith,  in  1896,  for  ex- 
pending the  appropriation  of  1894  in 
extendmg  the  west  pier,  and  for  dredg- 
ing and  repairs,  using  $7,500  for  the  for- 
mer, and  $2,500  for  the  latter,  96,  2938. 

By  Lt.  Col.  Smith,  in  1896,  for  dredg- 
ing a  channel  between  the  piers  and  into 
the  lake  to  a  depth  of  19  f.  and  width  of 
150  f.,  at  an  actual  ocMit  of  about  $6,000, 
97   3072. 

By  Lt.  Col.  Smith,  in  1896,  for  ex- 
pending the  appropriation  of  1896  in  re- 
moving and  rebuiloing  396 1.  f.  of  the  west 
pier,  97,  3072. 

In  1897  Col.  Smith  estimated  it  would 
cost  $590,500  or  $695,500  to  improve  the 
harbor,  98,  2721. 

By  Col.  Smith,  1897,  for  extension  of 
east  breakwater  1,500  f.  and  of  west 
breakwater  1,800  f.;  for  two  pierheads; 
for  extending  and  rebuilding  piers;  and 
for  dredging  anchorage  and  channel;  esti- 
mated cost,  $695,000,  98,  2721;  99,  3055; 
1900,  4054-4062.  Drawings,  1900, 
4054.  Act  of  June  6, 1900,  provided  that 
the  cost  of  any  part  of  the  work  should 
not  exceed  by  more  than  one-tenth  the 
original  estimate,  1900,  4050. 

Estimated  cost  of  the  entire  project, 
1900,  $705,360,1900,  4067. 
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Type  of  work  foand,  1889,  most  suitable 
for  breakwaters,  1900,  4055. 

Surveys* 

By  direction  of  Maj.  Raynolds,  1865, 
66,  25. 

By  direction  of  Lt  Col.  Blunt,  1874, 
for  breakwaters  for  harbor  of  refuge. 
Report,  76,  300. 

In  1892-93  a  hydroeraphic  survey  and 
a  survey  of  the  channel  and  its  approaches 
were  made  by  Lt.  Col.  Smith,  93,  3073, 
and  another  survey  of  the  channel  was 
made  in  1895  by  the  same  officer,  95, 
9098. 


Survey  of  the  harbor,  with  a  view  to 
providing  better  access  for  boats  and  for 
their  safety,  ordered  by  act  of  Jane  3, 
1896,  made  by  Col.  Smith,  1897  (see 
Projects),  98,  2717. 

Maps: 

Of  Northern  and  Northwestern  Lakes, 
showing  location  of  harbor,  and  of  the 
harbor,  showing  its  condition  in  Sept., 
1865;  66,  6. 

81,  2306;  91,  2850;  94,  2407. 

Photographs.    98,  2660,  2722. 
Drawings.     (See  Project,  1897,) 


BLACK  ROCK  HARBOR,  CONlV.a 


Appropriations. 

1836,6  $10,000,  act  July  4,  95,  798. 

1838,6    11,550,  adt  July  7,  95,  798. 

1882,  <•         350,95,798. 

1884,      20,000,  85,  655. 

1886,        5,000,  86,  647. 

1888,       10,000,  88,  560. 

1890,        5,000,  90,  642. 

1892,        5,000,  92,  691. 

1894,^      3,500,  94,  665. 

1894,        2,500,  95,  798. 


Total,      72,900 

Commerce. 

Important,  84,  666,  669. 
Description  of,  95,  858. 
Increasing  at  1894-95,  95,  859. 

Contracts. 

1895.  J.  A.  Bouker,  construction  of 
breakwater,  $1.22  per  t.  of  stone.  H.  & 
A.  Beardsley,  dredging,  15  cents  per  c.  y., 
85,654. 

1  §S6.  E.  Brainard,  dredging,  9  cents 
•per  c.  y.,  87,  613. 

1§§9.  J.  H.  Fenner,  dredging,  16 
cents jper  c.  v.,  89,  705. 

1991.  Gf.  B.  Beardsley,  dredging, 
14.6  cents  per  c.  y.,  91,  785. 

1893.  A.  J.  Beardsley,  dredging,  17 
cents  per  c.y.,  p.  m.  ($6,800),  98,  944. 

1894.  D.  V.  Howell,  stone,  $1.37 
and  $2.27  per  ton  ($1,820),  95,  799. 

189«.  D.  V.  Howell,  stone,  $2.57 
and  $1.47  per  ton  ($643),  95,  799. 

Engineers. 

Chief  of  Engineers.  Reports,  84, 
99;  85,  86;  86,  87;  87,  49;  88,  51;  89, 
63,  70;  90,  57;  91,  70;  92,  75;  98,  80; 
94,  72;  95,  82,  93. 


Engineers  in  Charge: 

Lt.  Col.  W.  McFarland,  1884-86.  Re- 
ports, 84,  666;  85,  653. 

Lt.  Col.  D.  C.  Houston.  1886-92.  Re- 
ports, 86,  646;  87,  613;  (Col.),  88,  558; 
89,  702,  741;  90,  640;  91, 784;  92,  089. 

Lt  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 93,  942;  94,  663;  (Col.),  95,  796, 
856. 

AsBiOTANT.  H.  N.  Babcock.  Report, 
84,667. 

Operations. 

18§4-S5.  4,974  t.  stone  placed  in 
breakwater;  19,984  c.  y.  dredged  from 
Cedar  Creek  Channel,  of  which  half  the 
cost  was  paid  by  private  parties,  85, 654. 

1885-86.  5,440  t.  stone  placed  in 
breakwater,  partly  completing  the  work 
for  the  whole  length,  86,  647. 

1 880-87.  21,500  c.  y.  dredged  from 
Cedar  Creek  Channel,  87,  613. 

1887-88.  24,868  c.  y.  dredged  from 
channel,  88,  559. 

1889-90.  58,000  c.  y.  dredged,  90, 
641. 

1891-99.  28,000  c.  y.  dredged,  92, 
690. 

1893-94.  25,000  c.  y.  dredged,  115 
1.  f.  sea  wall  at  Fayerweather  Island  re- 
built, and  160  1.  f .  added,  using  altogether 
1,384  t.  stone,  94,  665. 

1894-95.  Three  spur  jetties  built, 
and  riprapping  done,  95,  797. 

Pbytleal  charaeterlsUc^s. 

Description  of,  84,  668;  88,  558;  89, 
741;  98,  942,  95.  857. 

The  harbor  includes  the  lower  harbor, 
about  1}  miles  long,  and  the  upper  har- 
bor, consisting  mainly  of  two  tidal  in- 
lets, 95,  857. 


.«^^H?T®y~^?9^  ^^^'  ^^'  ^*"'  estimate  f6,201.20,  and  June  9. 1831,  eatlmate,  tl0,900.    H.  Doc.  No. 
482,  56th  Gonfi:,  2d  fleas. 

bSea  wall,  Fayerweather  Island. 

o Survey. 

<i  Allotment,  from  examinations,  surveys,  and  contingencies,  for  repair  of  old  sea  wall. 
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PrlTate  urorlc. 

Dredging  in  1884-35,  by  private  inter- 
ests, 86, 86, 654  (see  Operations,  188JhS6), 

Projects. 

In  1836-^,  $21,550  was  expended  in 
closing  a  breach  across  Fayerweather 
Island,  85,  653. 

By  Lt.  Col.  McFarland,  1883,  for  the 
constraction  of  a  riprap  breakwater  2,700 
f.  long,  extendinfif  from  Fayerweather 
Island  to  the  mainland,  and  dredging  a 
channel  3,300  f .  long,  80  f .  wide,  and  o  f . 
deep  at  m.  1.  w.,  ap  Cedar  Creek;  esti- 
mated cost,  180,000,  84,  667,  668;  85, 
653;  87,  613;  92,  690. 


Snrreyi.  ' 

Ordered  by  act  of  Aug.  2,  1882,  made, 
1883,  under  the  direction  of  Lt.  Col.  Mc- 
Farland, 84,  666. 

Examination  for  breakwater  to  Pen- 
field  Reef  and  south  from  Fayerweather 
Mand  ordered  by  act  of  Aug.  11,  1888, 
made,  1888,  under  direction  of  Col.  Hous- 
ton, 89,  741. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  in  that  year  by  Lt.  Col. 
Robert  (report  favorable),  95,  856. 

Maps.    85,  654,  93,  944. 


RLtACUL  ROCK    HARBOR,  M.  ¥.     (Pier  extenston.) 

Harbor. ) 

ApproprlaUoiift«a 

Mar.  2,  1829,  $30,000 
Apr.  23,  1830,  3,198 
Mar.  2,  1831,  1,800 
July  3,  1832,  5,100 
June  28,  1834,    12,000 

Total,  52,098 

BLACK  WAI.NUT  HARBOR,  HD. 


(See  Btiffalo 


Eni^neera. 

Chiep  of  Enoinebbs.  Reports,  98, 143. 

Enoinsier  in  Chabob:  Maj.  W.  F. 
Smith,  U.  S.  Agent,  1893.  Report,  98, 
1237. 

AaarsTAiiT:  A  Stierle.  Report,  98, 
1240. 


Phytieal  characterfttlf^t. 

Description  of,  98, 1240. 

Surveys. 

Examination  ordered  by  act  of  July  13, 
1892,  made  under  the  direction  of  Maj. 
Smiu,  1892  (report  unfavorable),  98, 
1239. 


BLACK  WARRIOR,  WARRIOR,  AXD  TOHBIOBEE  BITERS, 

AE.A.  AliB  HI88.    (See  Wairrwr  River,) 


ApproprUtiona. 
A.— Black  Warrior,  Warrior,  and  Tombigbee  rivers,  Ala.  and  M ifls 91, 164, 800 


B. — Warrior  River,  Ala.  and  Min 

C. — ^Tombiffbee  River,  above  Colombiis,  Mies 

D. — Black  Warrior  River,  Tuscaloosa  to  Daniels  Creek,  Ala 

E.— Tombigbee  River,  Walkers  Bridge  to  Fulton,  Ala.  and  Miss 

F.— Tomblgbee  River,  below  Demopolia,  Ala.  and  Miss 

G. — ^Tombigbee  River,  Demopolis  to  Columbus,  Ala.  and  Miss. . . 
H.— Tombigbce  River,  Pulton  to  Columbus^  Ala.  and  Miss 


630,000 
6,000 

290,674 
8,000 

200,000 

110,000 
17,000 


Total 2,311,374 

Part  A.— Black  W^anior,  Warrior,  and  Tomblgbee  rivers,  Ala. 
and  MIm.  (Including  survey  for  irater  tM^mmnnlcallon  ivlth 
the  Tennessee  by  iray  of  Bli^  Bear  Creek.)  (See  Black  Warrior 
River,  Ala.  (Fart  D),  and  Ibmbigbee  River  above  Columbus,  Miss.  (Part  C).) 


I  Appropriations — Continaed. 
'      1878,    rf  28,000,  78,  81,  693. 

1878,  « 12,000,  78,  81,  594. 

1879,  rf  20,000,  79,  104. 
1879,    c  10,000,  79,  106. 

a  H.  Doc.  No.  482,  55th  Cong.,  2d  sess.:  Treaa.  Doc.  873, 1882. 

b  Act  of  Congress,  Mar.  3, 1878,  transferred  appropriation  of  1872  to  Tombigbee  River,  Miss. 
Districts,  and  total  appropriations  for  each  district  to  1892— 
<?  Tombigbee  Rive%  196,800. 
tf  Tombigbee  and  Black  Warrior  riyers,  188,000. 


Appropriations. 

1870,  C$4,800,  71,  673  (survey). 
1872,  &c  10,000,  78,67. 

1875,  tf  25,000,  76,  73. 

1876,  d  15,000,  76,  74. 
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ALa.  AIVD  miss.— Continued. 

Part  A.— Black  Warrior,  Warrior,  and  Tomblgbee  rivers,  Ala. 

and  BIIm.,  ctc—Continaed. 


Appropriations— <!k)ntinued. 


l88o| 
18K1, 


1882 


1884 


«  $20,000] 
bl2,000l80,  1090. 
<^15,000j 

rf26,000,81,  1211. 

^  10.0001 


82,  1294. 


1210. 


1890 


1892 


«>  7,500 
/7,500 
175,000 

*10,000U. 
« 15,000r**' 
J  12,000, 84,  1206. 

A  18,750, 86,  1196. 

A7*,5bo|®^'  ^^^* 

<•  6,000,  88,  1208. 

A  6,500,  88,  1205. 

*  4,000,  88,  161. 

'  18,000,  88,  1203. 

»» 100,000,  88,  1199. 

"  15,000. 

<^  150, 000,  90,  1696. 
'  100,000,  90,  1700. 

* 4,000,  90,  1701. 

A  6,000,  90,  1702. 

m  200,000,  92,  1444. 

<'75,000,  92,  1446. 

^3,000,  92,  1448. 

A  6,000,  92,  1449. 

0126,000,  92,  1450. 

"35,000,  92,  1451. 


Total,  1,154,800 

List  op  Appropriations: 

Tombigbee,  l)elow  Vienna,  90,  1703. 

Tombigbee,  from  Vienna  to  Fulton,  89, 
1439. 

Black  Warrior,  from  Tuscaloosa  to 
Daniels  Creek,  89,  1198. 

Warrior  and  Tombigbee,  92,  1445. 

Warrior  River,  92,  1445. 

Commerce. 

Important,  73,  552;  75,  ii,  16,  24,  27; 
79,  832. 

Benefit  of  improvement,  81 ,  1205, 1208, 
1210;  82,  1294;  83,  1015;  85,  1348. 


Timber  ehipments  on  Tombigbee,  18^hs 
to  1890;  decrease  in  freight  and  transpor- 
tation expenses,  89,  1438;  90,  1701. 

Importance  of  the  improvement  to  the 
coal  and  iron  interests  on  the  Warrior 
River,  92,  1443. 

ContraeU. 

lllll§.  Wm.  Miller, conHtructini; lock- 
tender's  house  (Black  Warrior),  $1,990, 
88,  1199. 

Engineers. 

Chisp  of  Engineers.  Reports,  70, 31 ; 
71,  69;  73,  62,  67;  74,  70;  75,  76,  77; 
76,  73;  77,  72;  78,  81;  79,  104,  105, 
106;  80, 138;  81,  186;  82,  183;  88, 195; 
84,  203;  85,  108;  86,  206;  87, 173-178; 
88,  160-166;  89,  187-194;  90,  168-175; 
91,  212-215;  92,  206-209. 

Engineers  in  Charge: 

Maj.  C.  B.  Reese,  1870,  71,  68,  672. 

Capt  A.  N.  Damrell,  1870.    71 ,  68, 572. 

Col.  J.  H.  Simpson,  1870-72.  Report, 
71,  572,  573. 

Lt  Col.  W.  F.  Raynolds,  1873,  73,  66. 

Capt.  A.  N.  Damrell,  1873.  Report, 
73,  697. 

Maj.  W.  McFarland,  1872-75.  Reports, 
73,  548;  74,  579;  75,  791,  803. 

Capt.  A.  N.  Damrell,  1875.  Reports, 
75,  li,  16;  76,  496;  77,  416;  78,  593, 
594;  79,  830,  833;  (Maj.)  80,  1085;  81, 
1203;  82,  1282;  83,  1011;  84,  1204;  85, 
1345;  86,  1193;  87, 1322;  88, 1198-1227; 
89, 1433-1440;  90, 1696-1716;  91, 1776- 
1784;  92,  1440-1451. 
Assistants: 

Henry  C.  Fillebrown.  Report,  71, 
574,  575. 

T.  Pearsall,  71,  572. 

P.  Robinson.  Reports,  73,  548;  74, 
580;  75,  806. 

Horace  Hoarding.    Report,  75,  ii,  17. 

EftUmatei.     ( See  Pktm  and  PrfjjecU,) 

By  P.  Robinson,  1873,  removing  ob- 
structions from  Aberdeen  to  Columbus, 
channel  60  f.  wide  and  2^  f.  deep,  $92,500, 
73,  549.  Slack-water  navigation,  $300,- 
000,   73,   550.     Slack-water   naN-igadon 


Dlfltri(*t<i,  and  total  approprlatioriH  for  each  difitr{c>t  to  1892— Continued. 
a  Black  Warrior  River,  $20,000. 
b  Tombigbee,  (^olumbiu  to  Vienna.  119,500. 
c  Tombigbee,  below  Vienna,  932,250. 
d  Warrior  and  Tombigbee  rivers,  JIOO.OOO. 
«  Warrior,  below  Tuscalooea,  t28,750. 
/Tombigbee,  Vienna  to  DemopoliH,  $7,600. 
g  Tombigbee,  below  Demopolis,  $5,000. 
A  Tombigbee,  Fulton  to  Vienna,  $;^,000. 
i  Tombigbee,  below  Fulton,  $15,000. 
i  Warrior  River,  $12,000. 

*  Tombigbee,  Fulton  to  Walkers  Bridge,  $11,000. 
I  Black  Warrior,  Demopolis  to  TuNcaloofta,  $118,000. 
m  Black  Warrior,  Tuscaloosa  to  DanieLs  (^reek,  ^50,000. 
n  Tombigbee,  Demopolis  to  Columbus,  $.^,000. 
o  Tombigbee,  mouth  to  DemopolLs,  $125,000. 
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between  the  Tombigbee  and  Tennessee 
rivers,  $1,705,312,  75,  805,  808. 

By  H.  Hearding,  1875,  improvement 
of  Lower  Black  Warrior,  $36,450,  $151,- 
103,  76,  ii,  17,  20,  23.  Improvement  of 
Upper  Black  Warrior  River,  $431,000, 
75,  ii,  24. 

Bv  Capt.  Damrell,  1876,  improvement 
of  'I\>mbigbee  and  Black  Warrior  rivers, 
$172,603,  76,  497.  Foregoing  estimate 
increased  to,  1879,  $250,000,  79,  832. 

Operatlonii. » 

IS 73-73.  Removal  of  250  snags 
from  Tombigbee  River,  betweeii  mouth 
and  Demopolis,  78,  67,  697. 

IS 73-74.  Removal  of  obstructions 
from  Tombigbee  River,  between  Aber- 
deen and  Cotton  Gin  Port,  74,  70,  580. 

IS 74-75.  Removal  of  obstructions 
continued  to  Barris  Ferry,  75,  76,  791. 

1S75-76.  On  Tombigbee,  417  snaffs 
removed,  361  c.  y.  of  rock  excavated, 
4,708  c.  y.  dredged,  and  4,533  1.  f.  of 
jetties  and  1,298  1.  f.  of  dams  built;  also 
791  f.  of  shore  protection  constructed;  21 
bars  improved,  76,  73,  497. 

IS76-77.  On  Tombigbee,  798  snags 
removed,  400  c.  y.  dredged,  and  6,076 
1.  f.  of  jetties  constructed;  also  1  wreck 
removed;  12  bars  improved,  77, 72, 417. 

1S77-7S.  Warrior  River  cleared  of 
obstructions  to  Log  Shoals;  channel  2}  f. 
deep  from  mouth  to  Eastport,  78, 81, 593. 

1S7S-79.  On  Warnor  River,  713 
snags  removed,  2,190 1.  f.  of  jetties  built, 
and  7  bars  improved.  On  Tombigbee 
River,  911  snags  removed  and  3,305  1.  f. 
of  jetties  built,  79,  831,  833. 

1 S  79^SO.  Obstructions  removed  and 
wing  dams  built  on  Tombigbee  between 
Columbus  and  Demopolis,  80, 1088;  82, 
1288. 

1 SSO-S 1 .  586 trees  and  lo^  removed 
and  851  1.  f.  wing  dams  built  on  the 
Black  Warrior  Kver,  81,  1204.  On 
Tombigbee  River,  between  Columbus 
and  Vienna,  5,656  1.  f.  of  wing  dams 
built,  1,641 1.  f.  shore  protection  placed, 
and  2,482  trees  and  logs  removed,  81, 
1207. 

1SS1-S3.  On  Black  Warrior,  10,111 
1.  f.  of  dams  and  jetties  built,  4,608  logs 
and  trees  removed,  82, 1284.  On  Tom- 
bij^bee,  below  Columbus,  9,336  1.  f.  of 
wing  dams  built,  6,406  logs  and  trees  re- 
moved, 1,100  c.  y.  rock  blasted,  82, 1290. 

ISS3-S3.  On  Black  Warrior,  7,969 
1.  f.  jetties  built  and  repaired,  3,200  1.  f. 
bank  protected,  2,607  trees  and  logs  re- 

a  Above  Colnmbus,  from  Aberdeen  to  Waverly,  63  milen,  high-water  navigation  obtained  at  1870, 
79, 106k  881, 8SS.    History  of  operations,  to  1879,  74.  579;  70.  830,  833. 


moved,  88, 1014.  On  Tombigbee,  below 
Columbus,  1,020  1.  f.  wing  aams  built, 
5,281  trees  and  logs,  and  1,900  c.  y.  of 
rock  removed,  88,  1018. 

1SS3-S4.  On  Black  Warrior,  1,354 
logs  and  trees  removed,  84,  1204.  On 
Tombigbee,  below  Columbus,  800  snags 
and  trees  removed  and  1,685  1.  f.  of  wing 
dams  built,  84,  1208. 

1SS4-S5.  On  Black  Warrior,  567 
trees  and  snags  removed  and  500  cords  of 
brush  cut  and  pi  led ,  8  5 , 1 346.  On  Tom- 
bigbee a  baige  was  built,  6,027  trees  and 
logs  removed,  and  one-half  mile  of  bank 
protected,  85,  1350. 

1SS5-S6.  On  Black  Warrior,  250 
logs  removed  and  caving  bank  protei^ted. 
86, 1193.  On  Tombigl)ee,  1,333  logs  and 
trees  were  removed,  86,  1197. 

1SS6-87.  On  Warrior  River  a  sur- 
vey in  progress,  87, 1324. 

I S S  7-S S •  1 ,  040  snags  removed  from 
the  channel,  and  432  trees  cut  from  the 
banks  on  Tombigbee  below  Vienna,  88, 
1,207.  871  snags  and  stumps  removed 
from  the  channel  and  242  trees  from  the 
banks,  clearing  25  miles  of  river  and  com- 
pleting the  projected  improvement  be- 
tween Viennaand  Fulton,  88, 1205;  3,015 
snags  removed  from  the  channel,  and  775 
trees  cut  from  the  banks  on  Black  War- 
rior between  Demopolis  and  Tuscaloosa, 
88, 1202.  Construction  of  lock  and  dam 
No.  1  begun  on  Black  Warrior  between 
Tuscaloosa  and  Daniels  Creek,  88,  1199. 

ISSS-SO.  Snags  and  trees  removed 
on  Tombigbee  between  Fulton  and  Walk- 
ers Bridge,  89,  1438.  7,811  c.  y.  stone 
quarried,  2,364  c.  y.  stone  cut,  1,438  c.  v. 
stone  laid,  and  816  c.  y.  rock  and  1,500 
c.  y.  earth  excavated  in  lock  and  dam 
construction  on  Black  Warrior  between 
Tuscaloosa  and  Daniels  Creek,  80,  1434. 

1SS9-90.  Removal  of  obstructions 
continued  in  Tombigbee  between  Walk- 
ers Bridge  and  Fulton,  00,  1701.  7,510 
c.  y.  masonry  laid,  4,100  c.  y.  stone  quar- 
ried, 950  c.  y.  stone  cut,  1,541  c.  y.  rock 
and  3,780  c.  y.  earth  excavated,  and  1,400 
c.  y.  rock  and  earth  backing  placed 
behind  bank  wall  in  lock  and  dam  con- 
struction on  Black  Warrior  between  Tus- 
caloosa and  Daniels  Creek,  00,  1697. 

lSOO-01.  Construction  and  repair 
of  plant  for  snagging  on  the  Warrior 
River,  01,  1778.  454  trees  pulled,  2,886 
trees  cut,  and  1,725  logs  ana  stumps  re- 
moved on  Tombigbee  between  Walkers 
Bridge  and  Fulton,  01,  1779.    Prepara- 
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tion  of  plant  for  work  on  Tombigbee  be- 
tween Fulton  and  Vienna,  91,  1781. 
Snagfl,  logH,  and  trees  removed  from 
Tombigbee  from  its  mouth  up  to  Demop- 
olis,  01,  1783.  3,446  c.  y.  oi  stone  Quar- 
ried, 1,038  e.  y.  cut,  and  567  c.  y.  laid; 
3,132  0.  y.  rook  excavation  in  lock  pit; 
3,700  c.  y.  of  earth  and  rock  filling  De- 
hind  lock  wall  in  conRtruction  of  lock  and 
dam  in  Black  Warrior  River  between 
TuHcalooea  and  Daniels  Creek,  91,  1786. 
1  n9 1-99.  960  c.  y.  rock  and  440  s.  y . 
of  paving  U8e<l  in  bank  revetment  and 
dam  at  lock  No.  1;  2,793  c.  y.  rock  and 
earth  excavated  in  foundation;  3,475  c.  y. 
rock  Quarried,  and  6,121  c.  y.  of  ma^ 
sonry  laid  at  Wk  No.  2;  681  c.  v.  stone 

?|uarried,  at  lock  No.  3,  Black  Warrior 
rom  Tuscaloosa  to  Daniels  Creek,  92, 
1442.  766  snags  and  384  overhanging 
trees  removed  on  Warrior  and  Tombig- 
bee rivers,  92,  1446.  3,277  snags  re- 
moval from  channel,  and  4,101  trees 
cleare<i  from  the  banks  on  Tombigl)ee  be- 
tween Fulton  and  Vienna,  92, 1449.  600 
snagH,  511  overhanging  tn^es,  2,944  c.  y. 
of  rock,  and  3  wrecks  removed,  and  1,584 
1.  f  of  jetty  repaired  on  Tombigl^ee  from 
its  mouth  up  to  Demopolis,  92,  1450. 
2,672  snags  and  7,406  overhanging  trees 
removed  from  Tombigbee  between  Dem- 
opolis and  Columbus,  92,  1451. 

Physical  charaeteriHtlcfi. 

Description  of,  71,  573,  575;  78,  551. 

Obstructions  to  navigation,  71,  576. 

Description  of  the  Blat^k  Warrior  River, 
75,  ii,  16,  17,  18-23;  88,  1011. 

Tables  of  distances,  78,  551;  86,  1347. 

Table  of  water  levels  and  distances  on 
Tombigbee  River,  76,  804,  807. 

Lowest  summit  level,  76,  806. 

Caving  banks  on  Tombigbee  River,  80, 
1089. 

Description  of  Tombigbee  and  Black 
Warrior  rivers,  88, 1200,  1206;  90, 1716. 

PI  anil.     (See  JtlfiimaUn  and  Projects. ) 

T.  Pearsall,  1871,  reported  that  from 
Columbus,  Miss.,  to  Demopolis  (the  con- 
fluence of  the  Tombigbee  with  the  Mo- 
bile River)  no  permanent  improvement 
to  navigation  could  be  made,  y1,  572. 

H.  C.  Fillebrown,  1871,  reporteil  that 
the  river  could  be  temporarily  improved 
by  the  removal  of  snags  and  sawyers; 
estimated  cost,  $21,500,  71,  573,  576, 577. 

By  Col.  Simpson,  1871,  for  the  removal 
of  the  railroa(i  bridge  at  Jones  Bluffs  to 
a  point  300  y.  farther  down  the  river,  71, 
573. 

P.  Robinson,  1873,  Fulton  to  Colum- 
bus, Miss.,  slack- water  navigation  or  ex- 


cavating channel  reported  impracticable, 

78,  549,  550.  Slack- water  navigation, 
1875,  between  the  Tombigbee  and  the 
Tennessee  rivers;  estimatea  cost,  $1,705,- 
312, 76, 803, 807;  reported  impracticable, 
76,  805.  809. 

By  H.  Hoarding,  slack-water  naviea- 
tion  on  the  Upper  W^arrior  River  by 
locks  and  da^ns  and  by  canal;  estimated 
cost,  $431,000,  76,  ii,  23,  24.  For  the 
improvement  of  the  lower  Black  War- 
rior from  Demopolis  to  Toscalooea,  to 
Srocure  a  channel  80  f.  wide  and  4  f. 
eep  by  the  removal  of  obstructions  and 
construction  of  jetties,  estimated  cost, 
$151,103;  or  for  a  channel  50  f.  wide  and 

3  f.  deep,  estimated  cost,  $36,450,  76, 
ii,  22,  23. 

For  improvement  from  Demopolis  to 
Tuscaloosa  on  the  Black  Warrior  River 
by  construction  of  dams  and  pneumatic 
^tes,  snagging,  bank  revetment,  and  bar 
improvement;  estimated  cost,  $577,000, 
91,  1779. 

PrtTate  (State)  urork. 

State  of  Alabama  contracted  with  Mr. 
McCarty  for  the  removal  of  obstructions 
from  the  Tombigbee  River  for  $20,000, 
71,  575. 

ProJecU.    (See  EBtimcUes  and  PIom.  ) 

P.  Robinson,  1873,  reported  impractica- 
bility of  permanent  improvements  above 
Columbus;  proposed  temporary  improve- 
ment by  tne  removal  of  snags,  logs,  etc; 
estimated  cost,  $35,000;  approved  oyMaj. 
McFarland,  78,  548. 

By  Col.  Simpson,  for  removal  of  ob- 
structions, snags,  sawyers,  etc..,  from  the 
moutli  to  Columbus;  approved  by  Chidf 
of  Engineers,  78,  697. 

Capt.  Damrell,  1875,  recommended  H. 
Ileanling's  plan  for  the  improvement  of 
the  Jjower  Black  Warrior  and  the  Tom- 
I  bigbee  by  the  removal  of  obstructions 
and  the  construction  of  jetties  and  par- 
allels and  by  protection  of  the  shore; 
estimated  cost  for  channel  80  f.  wide  and 

4  f.  deep  on  Black  Warrior  River, 
$151,103;  for  Tombigbee  River,  $21,500 
(see  Plans),  76,  ii,  17;  76,  496;  ap- 
proved by  the  Chief  of  Engineers,  76, 
li,  17;  76.  496;  80,  1085. 

Original  project  amended,  1879,  so  as 
to  provide  a  3-f.  channel  at  m.  1.  w.  on 
the  Tombigbee  River,  between  Demopolis 
and  Columbus;  estimated  cost,  $250,000, 

79,  832;  80,  1088. 
B^  Maj.  Damrell,  1889,  for  slack-water 

navigation  from  the  mouth  of  the  Tom- 
bigbee River  to  Demopolis,  to  be  secured 
with  three  locks  and  dams,  dredging,  bank 
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revetment,  and  snagging;  estimated  cost, 
$506,898,  92,  1450. 

By  Maj.  Daxnrell,  1873,  for  improvement 
of  the  Tomblgbee  River  between  Fulton 
and  Columbus,  144  miles,  by  removing 
saafus  and  overhanging  trees,  to  secure 
high- water  navigation. 

In  1879,  Maj.  Ihunrell  proposed  the 
improvement  of  the  section  between  Co- 
Iambus  and  Vienna,  so  as  to  give  a  low- 
water  channel  with  a  minimum  depth  of 
3  f.  and  a  width  of  40  f .  by  clearing  the 
river  bed  and  banks  of  obstructions,  and 
deepening  the  bars  by  dikes  and  jetties; 
total  required  for  completion  of  improve- 
ment from  the  mouth  to  Fulton,  $205,000, 
88,  1204;  89,  1439;  90,  170. 

By  Maj.  Damrell,  1S88,  to  secure  a 
channel  for  hish-water  navigation  from 
Fulton  up  to  Walkers  Bridge  by  remov- 
ing snags  and  overhanging  trees,  at  an 
estimated  cost  of  $11,000,  89, 1438. 

By  Mai.  Damrell,  1875,  for  improve- 
ment of  tlie  Black  Warrior  Biver,  form- 
ing a  channel  80  f.  wide  and  4  f.  deep 
from  its  junction  with  the  Tombi^bee 
at  Demopolis  to  Tuscaloosa,  140  miles, 
by  removing  obstructions,  dredging^,  blast- 
ing, and  wing-dam  construction ;  estimated 
cost,  1151,103,  75, 17;  80, 1085. 

By  Board  of  Engineers,  1886,  for  slack- 
water  navigation  between  Tuscaloosa  and 
Daniels  Creek,  15  miles,  with  five  locks 
and  fixed  dams;  estimated  cost,  $741 ,670, 
88, 1198. 


By  Maj.  Damrell,  1889,  for  slack-water 
improvement  from  Demopolis  to  Colum- 
bus on  the  Tombigbee  with  dams  with 
pneumatic  gates,  and  for  bank  revetment, 
snagging,andbarimprovement;  estimated 
cost,  $779,408,  90, 1720,  1721;  92,  1451. 

Sarreyi* 

By  H,  C.  Fillebrown,  1870.  of  Tombig- 
bee Kiver  from  mouth  to  head  of  naviga- 
tion. (See  Appropriation^  1870.)  71, 
573,  574.  Examination  by  T.  Pearsall, 
71    31  572. 

Of  Tombigbee,  1872,  by  P.  Bobinson, 
between  Fulton  and  Columbus,  78,  62, 
548. 

By  H.  Hearding,  1874,  of  Black  War- 
rior Biver,  75,  ii,  16,  17. 

By  P.  Bobinson,  1875,  for  a  water 
communication  from  the  Tombigbee 
Biver  to  the  Tennessee  Biver,  by  way  of 
Big  Bear  Creek,  75,  77,  803,  806. 

Of  Warrior  Biver,  1879,  from  Tusca- 
loosa to  Forks  of  the  Sipsey  Kiver,  79, 106. 

Examination  for  continuous  navigation 
from  Vienna,  Ala.,  to  Walkers  Bridge, 
Miss.,  ordered  by  act  of  August  5,  1886, 
made,  1887,  under  direction  of  Maj.  Dam- 
rell, 88,  1226,  1227. 

Survey  of  Warrior  Biver  from  Tusca- 
loosa to  Demopolis,  and  of  the  Tombig- 
bee Biver  from  its  mouth  up  to  Cotton 
Gin,  ordered  by  act  of  Au^st  11,  1888, 
made,  1889,  under  direction  of  Maj. 
Damrell,  90,  1719. 


Part  R.— Warrior  River,  Ala.  and  HIIm.    (See  Part  A.) 


Appropriations. 

1894,  $40,000,  95,  1693. 
1896,    70,000,  96,  1436. 

1899,  220,000,  99,  1710. 

1900,  200,000,  1900,  2182. 

Total,  «  530,000 

Commeree. 

Description  of,  97,  1682. 

A  large  traffic  in  coal  growing,  97, 1682. 

A  laige  rafting  business  done,  1900, 
on  the  lower  part  of  the  river  for  mills  in 
Demopolis,  1900,  2182. 

Contract. 

1900.  Christie,  Lowe  &  Heyworth, 
constructing  locks  and  dams  Noe.  4,  5, 
and  6,  $417,230.20,  1900,  2185. 

Englneeri. 

Chixt  of  Engineers.  Beports,  93, 
230;  94,212;  96,  237;  96,  208;  97,  265; 
98,  261;  99,  305;  1900,  346. 


Enoineebs  in  Charob: 

Maj.  A.  N.  Damrell,  1875-95.  Beports, 
93,  1755;  94,  1311;  95,  1692. 

Maj.  W.  T.  Bossell,  1896-.  Beports, 
96, 1435;  97, 1678;  98, 1434;  99,  1708; 
1900,  2178. 

AssisrANT.  B.  C.  McCalla.  Beport, 
97,  1681. 

Operations. 

189t^-93.  Over  8,000  obstructions 
removed  and  3  dams  built,  93,  1757. 

1  §93-94.  About  12,000  obstructioua 
removed,  2,575  c.  y.  rock  excavated, 
25,099  c.  y.  dredged,  1,428  1.  f.  dams  and 
jetties  built,  and  4,167  trees  cut  and 
burned  in  clearing,  94,  1313. 

1  §95-96.  Over  10,000  obstructions 
removed,  9,550  c.  y.  gravel  and  358  c.  y. 
rock  removed,  587  1.  f.  jetties  built  and 
repaired,  150 1.  f.  shore  protection  built, 
285  1.  f.  dams  built,  and  2,500  c.  y.  earth 
excavated,  96,  1437. 


oSee  foot-note,  appropriAtionB,  Part  A. 
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ANALYTICAL   AND  TOPICAL   INDEX  TO 


BE.ACK  WARRIOR,  WARBIOR,  AlVD  TOMBIOBEE 

aLa.  and  HI»».-<;oDtinaed. 

Pari  B*— Warrior  River,  Ala.  and  BIIm.— Continued. 


1  §96-97*  Dredging  in  progress; 
over  28,000  obetructions  removed,  57,180 
c.  y.  rock,  clay,  and  gravel  excavated, 
and  2,743  1.  f.  training  walls  and  dams 
built,  07,  1685. 

1  §97-98.  Continuance  of  work  of 
previous  year,  98,  1435. 

1S98-1900.  Borings  for  lock  sites, 
99,  1708;  1900,  2179. 

Physical  characleristlcfi. 

Description  of,  97,  1681. 


Gauge  readings,  97,  1681;  99,  1708. 
Borings,  99,  1708;  1900,  2179. 
Rainfall,  Apr.  15-16, 1900,  caused  high- 
est flood  known,  1900,  2178,2186. 

Surveirs. 

Minor  surveys  made  by  Maj.  Bosaell, 
98,  1435;  99,  1708;  1900,  2178. 

Bench  marks,  1900,  2187. 

Maps.  96,  1436  (Plans  of  dikes); 
97,  1684;  98,  1436;  1900,  2182  {Pho- 
tographs), 


Part  €.— Tomblii^bee  River,  above  Columbas,  RIm.    (See  Pari  a.) 


Appropriations. 

1880,  $4,000,  80,  1092. 

1881,  1,000,  81,  1212. 

1882,  1,000,  82,  1295. 


Total,   6,000 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
139;  81,  187;  82,  184;  88,  196;  84,  204. 

Engineer  IN  Charge.  Maj.A.  N.  Dam- 
rel,  1880-84.  Reports,  80, 1091;  8 1,1211; 
82,  1294,  1312;  83,  1022;  84,  1210. 

Assistant.  H.  Harding.  Report,  82, 
1313. 

Operations. 

All  operations  with  hired  labor. 

1 8  79-§0.  Removal  of  snags  and  logs, 
80, 1091. 

19S0-§1.  9,074  logs,  trees,  and 
stumps  removed,  81,  1212. 


1881-83.  Removal  of  snags  and  logs, 
82, 1295. 

1 889-84.  Preservation  of  work,  83, 
1022;  84,  1211. 

Plans. 

By  Maj.  Damrell  for  an  improvement 
between  Fulton  and  the  junction  of 
Browns  and  Mackeys  creeks  by  remov- 
ing logs,  snags,  and  trees.  Estimated  cost, 
111,000.     82,  1312,  1313. 

Projects. 

By  Maj.  McFarland,  1873,  for  the  tem- 
porary improvement  of  the  Tombigbee 
above  Columbus  and  to  Fulton  by  remov- 
ing obstructions.  Estimated  cost,  $35,000. 
78,  548;  80,  1092;  81,  1211.  Project 
completed,  1882,  82,  1295. 

Surveys. 

From  Fulton  to  Warren's  mill,  under 
direction  of  Maj.  Damrell,  1882,  82, 1312. 


Part  D.— Black  l¥arrlor    RlTcr,   frwan    Tns€»l€MMa    to    Daniels 

Creek,  Ala.    (See  PaH  A, ) 

1900.  G.  T.  Eckert,  constructing 
lock  tender's  house  at  lock  No.  4,  $1,400, 
1900,  2170. 

Engineers. 

Chief  of  Engikebbs.  Reports,  81 
189;  85,  210;  86,  208;  87,  172;  OS,  229 
04,  211;  05,  236;  06,  208,  214;  97,  204 
98,  260;  99,  304;  1900,  346. 

Board  of  Engineers.  Ck>nvened  by 
8.  O.  No.  9,  C.  of  E.,  1886,  to  consider  the 
improvement  of  the  Black  Warrior  River, 
Ala.     Report.  87,  1302. 

(Col.  Craighill,  Lt.  Col.  Merrill,  Majs. 
King,  Damrell,  and  Post. ) 

Engineers  in  Charge: 

Maj.    A.    N.    Damrell,   1875-95.    Re- 
ports, 81,  1218;  85,  1354;  86,  1199;  87, 
1299;  98,  1751;  94,  1310;  95,  1691. 
Maj.  W.  T.  Rossell,  1896~.     Reports, 


Appropriations. 

1884, 

$60,000, 

85, 

1354. 

1886, 

56,250, 

86, 

1200. 

1894, 

37,500, 

95, 

1691. 

1896, 

10,000, 

96, 

1434. 

1899, 

50,000, 

99, 

1703. 

1900, 

86,824, 

1900,  2169. 

Total, 

«  290,574 

Commerce. 

Important,  80,  1219;  85,  1354. 

Description  of,  93,  1753;  97,  1674. 

A  large  and  important  commerce  in 
mineral  products  likely  to  spring  up,  98, 
1753,  1754. 

Contracts. 

1S99.  Willard  &  Com  well,  con- 
structing lock  and  dam  No.  4,  |163,348, 
1900,  2170. 


a  See  footnote  jp,  appropriations.  Part  A. 


KEPOttTS   O^  CHIEF  OF  ENGIKEEBS,  U.  S.  ABMT. 
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B1«A€IL  MTAMLSUOU.  UTARRIOR,  AIVD  TOHBIOBEE  Riyi:R§, 

ALA.  and  miss.— Continiied. 

Part   I>.— Black   l¥aiTior  RiTer,   from    TiuealooMi   to   Danleli 

Creek,  Ala* — Continued. 


96,  1433,  1461;  97,  1667;  98, 1430;  99, 
1702;  1900,  2167. 

AasurrANTs: 
E.  A.  Smith.     Report,  81,  1218. 
N.  C.  McCalia,  jr.     Report,  97,  1669. 

Operations. 

1 893-95.    Construction  of  locks  Nos. 

1.  2,  and  3  in  progress,  93,  1753;  94, 
1310;  96,  1692. 

1S95-96.  Locks  Nos.  1,  2,  and  3 
completed,  and  preparations  in  proi^ress 
for  construction  of  lock  No.  4,  90,  1434. 

1896-97.  Preparations  continued 
for  work  on  lock  No.  4,  97,  1668. 

Detailed  description  of  work  done  on 
other  locks  given,  97,  1668,  1669. 

1897-98.  U.  S.  Ensdneer  office  in 
Tuscaloosa  connected  with  locks  Nos.  1, 

2,  and  3  by  telephone,  98,  1430. 
1898-99.    Gauges  read  daily;  plant 

cared  for,  and  plan  and  specifications  for 

lock  and  dam  No.  4  prepared,  99,  1702. 

1899-1900.     Construction  of  lock 

and  dam  No.  4  in  progress,  1900,  2167. 

Physical  cliaracteritti€5S. 

Description  of,  96,  1433,  1462. 

Plans. 

By  Maj.  Damrell,  1880,  for  slack-water 


navigation  between  Tuscaloosa  and  forks 
of  Sipsey  and  Mulberry,  with  locks  and 
dams.  Estimated  cost,  $1,200,000.  81, 
1218,  1220;  85,  1354;  86,  1199. 

By  Maj.  Dhunrell,  1885,  for  slack-water 
navigation  between  Tuscaloosa  and  Dan- 
iels Creek,  with  movable  locks  and  dams. 
Estimated  cost,  $245,786.    85,  1354. 

Projects. 

By  Board  of  Engineers,  1886,  for  slack- 
water  navigation  &tween  Tuscaloosa  and 
Daniels  Creek,  with  locks  and  fixed  dam. 
Estimated  cost,  $567,000.  86, 1200;  87, 
1300  1301   1303. 

In  1896,'  Maj.  Rossell  estimated  that  it 
would  cost  $1 ,750,000  to  construct  8  locks 
and  dams  between  Daniels  Creek  and 
the  Mulberry  and  Locust  forks,  96, 1462. 

Surveys. 

Ordered  by  act  of  March  3,  1879,  made 
under  direction  of  Maj.  Damrell,  1879, 
81,  1218. 

Survey  of  the  river  from  Tuncaloosa  to 
the  Mulberry  and  Locust  Forks  ordered 
bv  act  of  Aug.  17,  1894,  made  in  1895 
by  Capt.  Rossell  (see  Projects),  96, 1463. 

Minor  survey  made,  1899,  99,  1702. 

Maps.    96,  1434;  1900,  2170. 


Part  E. — Tomblsbee  River,  betmreen  Walkers  Bridge  and  Fulton, 

Aia.  and  Riss.    (See  Part  A.) 


Appropriations. 

1894,  $1,000,  95,  1698. 
1896,  1,000,  96,  1446. 
1899,       1,000,  99,  1715. 


Total,  o  3,000 

Engineers. 

Chief   op  Enginbbss.    Reports,   98, 
232;  94,  214;  95,  239;  96,  210;  97,  268; 

98,  264;  99,  308;  1900,  350. 

Engineers  in  Chabob: 

Maj.  A.  N.  Damrell,  1875-95. 
93,  1762;  94,  1317;  95,  1698. 

Maj.  W.  T.  Rossell,  1896-. 
96,  1446;  97,  1678, 1690;  98,  1434, 1440, 

99,  1715;  1900,  2207. 


Reports, 
Reports; 


Operations. 

1S93-93.  About  3,000  obstructions 
removed  from  banks  and  stream,  93, 1 762. 

1  §93-94.  About  2,000  obstructions 
removed,  94,  1318. 

1  §96-97.  About  1,500  obstructions 
removed,  97,  1690. 

l§9§-90.  About  l,800snag8  and  other 
obstructions  removed  from  the  channel 
and  the  banks  of  the  river,  99,  1715. 

1  §99-1900.  152  snags  and  other 
obstructions  removed  from  the  channel, 
1900,  2207. 

Projects. 

Maj.  Damrell,  1893,  estimated  that  it 
would  cost  $2,500  annually  for  mainte- 
nance, 98,  1762. 


Part  F.— Tombigbee    Riirer,    belour   Demopolis,  Ala.   and  Riss. 

(See  Paw  A) 


Appropriations. 

1894,  $75,000,  95,  1694. 
1896,  75,000,  96,  1437. 
1899,   50,000,  99,  1712. 


Total,  &  200,000 

a  See  footnote  n,  appropriatioxu.  Part  A. 


Commerce. 

Description  of;  a  large  commerce  in 
timber  products,  cotton,  and  general  mer- 
chandise, 96,  1442. 

Engineers. 

Chief  of   Engineers.     Reports,    93, 

<>  See  also  footnotes,  appropriation,  Part  A. 
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AKALTTlGAt   AKD  1?OPIOAL  INDEX  TO 


BLACK  WARRIOR.  WARRIOR,  AND  TOMBIOBEE 

AiA.  AND  HIM.— Continued. 

Part  F.— Tombtfbee  River,  beloi¥  Denopolii,  Ala.  and  HlM.^-Ct'd. 


230;  04,  212;  96,  237;  96,  209;  97,  266; 
98,  262;  99,  306;  1900,  347. 

Enoinbebs  in  Charge: 
Maj.  A.  N.  Damrell,  1893-^.    Reports, 

98,  1758;  94,  1313;  95,  1694. 

Maj.  W.  T.  RosBell,  1896-  .  Reports, 
96, 1437;  97, 1678,  1685;  98, 1434, 1436; 

99,  1711;  1900,  2202. 

Assistant.  T.  W.  Nichol.  Report, 
97,  1439. 

Operatlont. 

1693-93.  Over  900  obstructions  re- 
moved, 841  piles  cut  for  jetties,  and  about 
1,770  c.  y.  dredged,  98,  1758. 

1S93-94.  About  1,100  obstructions 
removed,  631  1.  f.  old  jetties  repaired,  257 
1.  f.  shore  protection  constructed,  and 
19,142  c.  y.  dredged,  94,  1314. 

1 994-96.  Over  7,000  obstructions 
removed,  16,659  c.  y.  dredged,  and  1,294 
1.  f.  old  jetties  repaired,  95,  1695. 

1  S9«|h-96.  Work  commenced  on  lock 
and  dam  No.  1,  about  2,600  obstructions 
removed,  11,708  c.  y.  dredged,  and  585 
trees  trimmed,  96,  1438. 


1§IKM»7.  Work  on  lock  No.  1  con- 
tinued, over  3,000  obstructions  removed, 
and  8,178  c.  y.  dredged,  97,  1686. 

1S97-96.  1,368  obelanctions  re- 
moved, 2,218  c.  y.  excavated  and  re- 
moved, and  work  continued  on  lock  No. 
1  98   1437. 

'  1998-99.  155  c.  y.  rock,  128  snags, 
and  other  obstructions  removed  from 
channel,  and  borings  made  for  lock  sites, 
99,  1711. 

1999-1900.  Construction  of  locks 
at  McGrews  Shoals  in  progress,  1900, 
2203. 

Physical  etaaraeteri«tl€». 

Description  of,  96,  1439. 

ProJecU. 

Mai.  Damrell,  1895,  estimated  that  it 
would  cost  about  $10,000  annually  for 
maintenance,  95,  1695. 

Surveys. 

Examination  for  sites  of  locks  and 
dams,  made  in  1892  by  Maj.  Damrell, 
98,  1758. 

Maps.    96,  1442. 


Part  O.— Tomblffbee  River,  betMreen  Demopollt  and  Golnmbas, 

Ala.  and  HIim.    (See  Fart  A.) 


Appropriations. 

1894,  150,000,95,1696. 
1896,  50, 000,  96,  1443. 
1899,   10, 000,  99,  1713. 

Total,«  110,000 

Enilneert. 

Chief  of  Enoineebs.  Reports,  98, 
231;  94,  213;  95,  238;  96,  209;  97,  267; 
98,  263;  99,  307;  1900,  349. 

Engineebs  in  Chabob: 
Maj.  A.  N.  Damrell,  1893-95.     Reports, 

98,  1759;  94,  1315;  95,  1695. 

Maj.  W.  T.  Roeeell,  1896-  .  Reports, 
96,  1443;  97,  1678, 1687;  98,  1434, 1438; 

99,  1712;  1900,  2205. 

Operations. 

1 993-93.  About  19,000  obstructions 
removed,  98,  1760. 

1993-94.  About  6,000  obstructions 
removed  and  520  1.  f.  jetties  repaired, 
94,  1315. 

1994-96.  Continuation  of  work  of 
previous  year,  95,  1696. 


1 995-96.  About  17,000  obstructions 
removed,  10  c.  y.  rock  excavated  and  re- 
moved, and  300  1.  f.  jetties  repaired,  96, 
1444. 

1996-97.  Over  8,000  obstructions 
removed,  418  1.  f.  jetties  repaired,  and 
jetty  work  in  proffreas,  97,  1688. 

1997-99.  About  5,000  obstructions 
removed,  90  1.  f.  old  jetties  repaired, 
1,507  c.  y.  ^vel,  sand,  and  clay  exca- 
vated, and  jetty  work  in  progress,  98, 
1438. 

1999-99.  2,125  c.  y.  rock,  about 
31,000  snags  and  other  obstructions  re- 
moved from  channel,  and  jetties  repaired, 
99   1713. 

1 999- 1900.  Over  1 ,000  c.  y .  gravel, 
clay,  and  sand,  and  about  19,000  snags  and 
other  obstructions  removed  from  chan- 
nel, 1900,  2205. 

Projeets. 

In  1893,  Maj.  Damrell  estimated  that  it 
would  cost  $10,000  yearly  for  mainte- 
nance, 98,  1760. 


aSee  lootnotes,  approprlAtionB,  Part  A. 


SEPOBTS   OF  OHIEir  OF  EIJTGnfXXBS,  U.  8.  ARMY. 
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BLACK   WARRIOR,  WARRIOR,  ABID  TOHBIGBEE  RIVERS, 

aLa.  AJVD  MISS.— €k>ntinued. 

Pari  n.— Tomblsbee  River,  betuveen  Fulton  and  Colnmbut.  Ala. 

and  HIM. 


Appropriations. 

ISM,  14,000,  96,  1697. 
1896,  8,000,  96,  1445. 
1899,   5,000,  99,  1714. 

Total,  «17,000 

Enslneem. 

Chief  of  Enoinebhs.  Reports,  98 ,  231 ; 
94,  213;  95,  238;  96,  210;  97,  268;  98, 
264;  99,  308;  1900,  349. 

Enginjsebs  in  Charob: 
Maj.  A.  N.  Damrell,  1893-95.    Reports, 

98,  1760;  94,  1316;  95,  1697. 

Maj.  W.  T.  Rossell,  1896-  .  Reports, 
96,  1445;  97, 1678, 1689;  98,  1434, 1439; 

99,  1714;  1900,  2206. 

Operations. 

iS9;i-93.  About  7,500  obstractions 
removed,  98,  1761. 


1  §03-94.  Over  3,000  obstractions 
removed,  94,  1316. 

1S9^96.  A  few  obstractions  re- 
moved, 1,080  c.  y.  gravel  and  elajr,  291 
fascines  and  90  piles  used  in  closing  a 
slough,  a  small  bridge  for  construction 
purposes  was  built,  and  180 1.  f.  old  jetties 
were  repaired,  96,  1446. 

1S96-97.  Over  1,100  obstructions 
were  removed,  97,  1689. 

1 89  7-9S.  Over  10  obstructions  were 
removed,  284  1.  f.  shore  protected,  and  36 
c.  v.  rock  excavated,  98,  1439. 

1899-1900.  About  6,300  snags  and 
other  obstructions  removed  from  the 
river,  and  banks  protected,  1900,  2206. 

Projects. 

Mai.  Damrell,  1893,  estimated  that  it 
would  cost  15,000  annually  for  mainte- 
nance, 98, 1761. 


BLACK  WARRIOR  RIYER,  ALA.    (Operating:  and  eare  of  locks 

and  dams.) 


Appropriations.  ^ 

1897,  $5,564.43 

1898,  4,782.01 

1899,  5,428.92 

1900,  8,505.24 


Total,  24,280.60 

Engineers. 

Chief  of  Engineers.  Reports,  97, 
265;  98,  261;  99,  305;  1900,  346. 

Engineer  in  Charge.  Maj.  W.  T. 
Rossell,  1897—.  Reports,  97,  1675;  98, 
1431;  99,  1703;  1900,  2171. 

Operations. 

lS9e-97.  A  lock  master,  3  lock 
hands,  and  3  assistant  lock  hands  were 
appointed  July  1,  1896,  97,  1675.  Pool 
above  lock  No.  3,  7  miles  long,  w^as  low- 
ered 5i  f.  for  a  few  days>  on  petition  of 
mine  owners  and  others  interested,  to 
allow  certain  repairs  to  be  made.  Re- 
pairs were  made  to  house,  etc.,  at  lock 


No.  1,  and  to  dams  Nos.  1,  2,  and  3,  97, 
1675,1676.  1,227  lockages  were  made, 
97,  1677. 

1897-9§.  Filling  above  dams  to  re- 
duce leakage,  and  repairs  were  made  to 
lock  Nos.  1  and  to  shore  protection,  98, 
1432.  Over  2,000  lockages  were  made, 
98   1433. 

1898-99.  Fences,  inclosing  U.  S. 
land,  were  built  at  locks  Nos.  1  and  3;  at 
lock  No.  1,  leak  repaired,  and  6  new 
steel  balanced  gate  valves  built,  99, 1704. 

1S99-1900.  Repairs  made  to  locks 
Nos.  1,  2,  and  3,  and  a  total  of  408  c.  y. 
flood  deposit  and  11  barge  loads  of  Ic^ 
removed  from  the  three  locks,  1900, 
2174. 

Physical  characteristics. 

On  Apr.  16-17, 1899,  arose  the  highest 
and  most  violent  flood  ever  known  in  this 
region,  the  rainfall  being  8.40  inches  at 
Tuscaloosa  in  a  continuous  rain  lasting 
about  32  hours,  1900,  2172. 


RLACK    WARRIOR  RIYER   ANO  FITE-IIIIE.E   CREEK,    AL.A. 

(Canal,  via  Tallejr  Creek,  to  CMinnect.) 


Commerce. 

Description  of,  97,  1705;  99,  1749. 

In  1896  it  seemed  safe  to  assume  that 
there  would  be  heavy  shipments  by  the 
proposed  canal  if  it  were  built  and  thrown 
open  to  traffic  by  the  Government,  97, 
1705. 


Engineers. 

Chief  of  Engineers.  Reports,  97, 
275;  98,  269;  99,  317. 

Engineers  in  Charge.  Maj.  W.  T. 
Rossell,  1897-99.  Reports,  97, 1704;  98, 
1446;  99,  1730. 


oSee  footnotes,  apmopriatioDs,  Part  A. 

bEzpendltnre  tinaer  the  permanent-Indefinite  appropriation  provided  by  act  ol  July  6, 1884,  for 
operating  and  keeping  in  repair  canals  and  other  public  works. 
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BLACK   WARRIOR   RITER   AMD   FITE-HILi:   CREEK,   ALA. 

(Canal,  via  Valley  €>eek,  to  Conned)— Continaed. 


AffilflTANTR: 

J.  Ripley.    Report,  90,  1735. 

O.  W.  Ferguson.     Report,  90,  1765. 

Phytleal  cliaracterltUcs. 

Description  of,  07, 1705, 1706;  00,1735. 

ProJjecU. 

Maj.  Rofleell  e8timated«  1898,  it  would 
oo6t  either  14,000,000  or  $4,500,000  for 
the  improvement  desired,  00,  1731. 


Sorreyi. 

Examination  ordered  by  act  of  June  3, 
1896,  made  by  Maj.  RosBell,  1896,  (survey 
recommended),  07,  1705. 

Survey  for  a  canal  between  Black  War- 
rior River  and  Five-Mile  Creek  order^ 
by  act  of  June  4, 1897,  made,  1898,  under 
direction  of  Maj.  Rossell  (see  Prcjeds), 
00   1731. 

Bench  marks,  00,  1761;  1770. 


BL.ACKWATER  RITER  AND  EAST  BAY,  AE.A.  AMD  FLA. 


Appropriation* 

1899, 15,000,  00,  1673. 

Commerce. 

Benefit  of  improvement,  89, 1312. 

Engineer*. 

Chibp  op  Enginebbs.  Reports,  80, 
141;  81,  189;  89,  185;  00,  297;  1000, 
338. 

Enginebbs  in  Charge: 

Capt.  A.  N.  Damrell,  1882.  Report, 
89   1309. 

Capt.  C.  A.  F.  Flagler,  1899—.  Re- 
ports, 99,  1673;  1900,  2126. 

Assistant:  H.  Haines.  Report,  89, 
1311. 


Operations. 

1S99-1900.  12,559  c.  y.  dredged, 
1900,  2128. 

Physical  eharaeteristles. 

Description  of,  99,  1673. 

Projects. 

By  Capt.  Damrell,  1882,  for  a  9-f .  chan- 
nel, m.  1.  w.,  100  f.  wide,  estimated  cost 
$20,000,89,1310;  99,1673;  1900,2127. 

Surveys. 

Ordered  by  act  of  Mar.  3, 1879,  80, 141; 
made,  1880,  under  direction  of  Capt 
Damrell,  89,  1309. 

Minor  surveys,  1900,  2127,  2128. 


BL.ACKWATER  RIVER,  YA. 


Appropriations. 

1878,  $5,000,  78,  74. 

1879,  2,500,  79,  90. 

1880,  3,500,  80,  822. 

1881,  1,500,  81,  992. 

1882,  1,500,  89,  1077. 


Total,  14,000 

Commerce. 

Commercial  advantages  of  tributary 
country,  76,  ii,  161. 

Engineers. 

Chief  of  Engineers.  Reports,  75, 
95;  78,  73;  79,  90;  80,  119;  81,  160; 
89,  156;  88, 162;  84, 165;  86, 157;  86, 
152;  87, 120. 

Engineers  in  Charge: 

8.  T.  Abert,  U.  S.  C.  E.,  1875-79.  Re- 
ports, 76,  ii,  161;  78,  522;  79,  620. 

Capt.  C.  B.  Phillips,  1879-81.  Re- 
ports, 79,  682;  80,  821. 

Capt.  J.  Mercur,  1881-84.  Reports, 
81,  991;  89,  1077;  88,843. 

Capt.  F.  A.  Hinman,  1884-87.  Reports, 
84,  1031;  86,  1033;  86,961;  87,  987. 

Col.  W.  P.  Craighill,  1888.  Report, 
88,  772. 

Assistants:  G.  H.  Elliott,  W.  H.  Pow- 
less,  and  C.  A.  Turrill,  1874-75,  76,  u,  162. 


Obstructions. 

Bars  of  deposited  sawdust,  76,  ii,  162. 

Operations. 

l§7S-79.  1,223  8nags,log8,andfallen 
trees  and  144  overhanging  ti^es  removed 
with  hi.ed  labor,  79,  90,  621,  683. 

l§79-§0.  Removal  of  wreck,  161 
snags,  and  205  trees;  also  54,110  c.  y. 
dredged  from  bar  at  mouth  and  Geoiiges 
Bend,  80,  822. 

l§IIO-§l.  18,000  c.  y.  dredged  at 
Franklin  and  Littletown  Bend,  and  90 
1.  f.  of  revetment  built  at  Franklin,  81, 
992. 

l§§9-§3.  Dredging  at  Littletown 
Bend,  83,  843. 

1§§3-S4.  Removing  515  snags,  logs, 
and  trees,  84,  1031. 

Physical  characteristics. 

General,  76,  ii.  161;  79, 620.  Obstruc- 
tions: Snags,  piles,  trees,  and  crooked 
bends,  76,  ii,  161;  78,  522;  79,  620. 

Projects. 

By  S.  T.  Abert,  U.  S.  C.  E.,  187.5,  for 
dreclging  and  removing  snags  and  trees, 
mouth  to  Franklin.  Estimated  cost,  $14,- 
850.     76,  ii,  162;  78,  74;  87,  120. 

Surveys. 

Under  direction  of  S.  T.  Abert,  U.  S.  C 
E.,  1874-75.    Report,  76,  u,  161, 
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Appropriation. 

1872, 11,000,  78,  676  (survey). 

Commerce. 

Unimportant,  78,  676. 

Enflneers. 

Chibf  of  Enoikbebs.  Reports,  78,  62; 
78,66. 


Enginbbh   in   Chargb:   Capt.  C.  W. 
Howell,  1872.    Report,  78,  676. 

AasurrANT:    Lt.   H.   M.  Adams,   1872. 
Report,  78,  676. 

Survey. 

Examination  by  Lt.  Adama,  1872.    Re- 
port 78,  676. 


Approprtattons. 

1870, 

130,000,  70,  75. 

1871, 

75,000,  71,  84. 

1872, 

60,000,  73,  81. 

1873, 

50,000,  78,  89. 

1874, 

20,000,  74,  100. 

1875, 

20,000,  75,  109. 

1876, 

40,000,  76,  50;  77,  44 

1880, 

6,000,  80,  390. 

1882, 

19,000,  8d,  562. 

1881, 

15,000,  84,  628. 

1886, 

20,000,  86,  612. 

1888, 

15,000,  88,  507. 

1890, 

15,000,  00,  578. 

1892, 

24,000,  02,  632. 

1894, 

2,500,  05,  695. 

1896, 

5,000,  06,  659. 

1899, 

10,000,  00,  1140. 

Total, 

416,500 

BliOCK  ISLAND.     (See  Great  SaU  Pond,  R.  L ) 
BL.OCK  ISliAJVD,  R.  I.,  Harbor  of  Retage  at. 

1S93.    W.  H.  Molthrop  <fc  Co.,  fender 

Siers,  $750;  stone,  $2.10  pert.  ($14,000), 
8.  844. 

1 805.  Hardford  DredgineCo. ,  dre<lK- 
ing,  33|  cents  per  c.  y.,  s.  m.  ($1,000),  05, 
694. 

1806.  T.  A.  Scott,  dreciging,  30  cents 
perc.  y.  ($800),  06,  658. 

ISO 7.  T.  A.  Scott,  dreilging,  '^  cents 
perc.  y.  ($1,750),  07,  924. 

1S90.  J.  Beattie,  stone,  $2.25  per 
8.  t.,  1000,  1275. 

lOOO.  Cole  Bros.,  dredging,  32  cents 
perc.  y.,  1000,  1275. 

Defente. 

Discussion  of  feasibility  of  protecting 
harbor  by  means  of  earthworks,  68,  790, 
796. 

Doeumenta. 

S.  Doc.  81,  40th  Cong.,  2d  sees.  Re- 
port of  BcArd  of  Engineers  of  1868,  70, 
451;  71,  741;  77,  201. 

Engineers. 

Chief  of  Engineess.  Reports,  67, 17, 
18,  45;  68,  67;  70,  75;  71,  84;  72,  81; 
78,  89;  74,  99;  75,  109;  76,  50;  77, 
44;  78,  48;  70,  55;  80,  75;  81,  85;  82, 
85;  88,  82;  84,  88;  85,  76;  86,  77;  87, 
40;  88,  41;  80,  52;  00,  47;  01,  59;  02, 
63;  08,  66;  04,  59;  05,  66;  06,  66,  71; 
07,  78;  08,  82;  00,  94;  1000,  108. 

Board  of  Engineers: 

Col.  H.  Bache,  president.  Convened 
Feb.  18,  1868.  Three  plans  for  break- 
waters were  proposed,  one  for  a  harbor 
large  enough  to  shelter  vessels  of  the 
largest  class,  and  the  other  two  for  a 
hanwr  for  local  purposes.  The  board 
adopted  the  plan  for  a  breakwater  on  a 
line  extending  500  f.  from  a  point  near 
Sands  Landing  to  Five-foot  Rock,  for 
local  purposes.    70,  75,  451;  75,  ii,  294; 

77,  201. 

Engineers  in  Chabob: 
Maj.  D.  C.  Houston,  1867-70,  67,  18. 

Reports,  67,  451;  68,  749,  785. 
Lt.  Col.  G.  K.  Warren,  1870-82,  70, 

74.    Reports,  70,  451;  71,  739;  72,  821; 

78,  977;  74,  ii,  240;  75,  ii,  292;  76, 


Commerce. 

Important,  6T,  45,  451 ;  68,  749,  785, 
788et8eq.;  72,  978;  74,  ii,  241;  78,  242; 
79,  312. 

Increase  of  commerce,  82,  85. 

Value  of  harbor,  85,  611., 

Contracti. 

1970.  John  Beattie,  stone  for  sub- 
structure, 70,  451. 

1971.  Finch,  Engs  &  Co.,  lumber 
and  cement  R.  S.  Flace  &  Co.,  bolts. 
C.  C.  Campbell,  granite.    71,  741. 

1972.  J.  G.  Sheffield,  granite,  72, 
822 

1973.  F.  H.  Smith,  granite,  78, 977. 

1974.  F.  H.  Smith,  granite,  75,  ii, 

293. 

1977.  P.  Harrington  &  Co.,  granite, 
77,  201, 

1979.    F.  H.  Smith,  granite,  78. 243. 

1 9  90.  McDermott  <&  Daly,  dreaging, 
28  cents  perc.  v.,  81,  563. 

1993.  C.  H.  Edwards,  granite  rip- 
rap, $1.89  per  ton,  88,  496.  J.  Scully, 
building  harbor  wall,  88,  496. 

1994.  J.  Scully,  depositing  riprap  in 
breakwater  gap,  $1.65  per  t.,  85, 608. 

.  1997.  W.  H.  Molthrop  &  Co.,  granite 
riprap  for  breakwater  and  enlargement 
01  inner  harbor,  87,  560. 
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B£«0€K  ISEiAND,  R.  I.,  HarlM>r  of  Retake  at— Contmnefl. 


209;  77,  201;  78,  241;  79,  311;  80,  390; 
81,  563;  83,  662. 
Lt  Col.  G.  H.  Elliot,   1882-87.     Re- 

gorta,  83,  496;  84,  626;  86,  606,  610; 
8    609 

Maj.  W.  R.  Livennore,  1887-92.  Re- 
ports, 87,  558;  88,  6(H;  89,  631;  90, 
557*  91    723. 

(ipt'w.  *H.  Bixby,  1892-95.  Re- 
ports, 92, 630;  93,  842;  94,  597;  96, 693. 

Maj.  D.  W.  Lockwood,  1896—.  Reportn, 
96,  657, 673;  97, 922;  98, 926;  99,  1139; 
1900,  1272. 

AmiOTANTB: 

G.  W.  Dresser,  67,  451.  Reports,  67, 
454*  68   788. 

J.'  P.  Cotton.  Reports,  72,  823;  73, 
977;  74,  ii,  241;  80,  391. 

OlMtmcllont. 

To  commerce,  68,  795.  Li«t  of  vessels 
wrecked  off  Block  Island,  68,  802. 

Operations. 

1 H  70-7 1  •  Break  water  extension,  500 
1.  f.   71    739. 

*  1871-73.'    Jetty  extension,  270  1.  f.; 
crib  work  commenced,  72,  821,  823, 824. 

1  §79-73.  Jettv  extension,  80  1.  f.; 
cribs  finished;  dredging  and  rock  exca- 
vation from  inner  harbor,  73,  976,978. 

1873-74.  Rock  removed,  446  t; 
breakwater  extension,  330  1.  f.,  74,. 99,  ii, 
240. 

l§74-75.  Rock  removed,  594}  t.; 
bulkhead  wall  constructed;  breakwater 
enlarged,  76,  109,  ii,  293. 

1§ 75-76.    Repairs,  76,  210. 

1  §76-77.  Breakwater  enlarged,  77, 
201,  202. 

l§77-7§.  Rock  removed,  517  t; 
breakwater  extension,  300  1.  f.,  78,  48, 
242. 

l§7§-79.    Repairs,  79,  311,  313. 

1§§0-§1.  Removsil  of  wreck  and 
dredging  16,146  c.  y.  from  inner  harbor, 
81,  563. 

1  §  §  3-§  3.  Construction  of  jetty  with 
hired  labor  and  building  harbor  wall  by 
contract,  88,  496. 

l§§3-§4.  Completion  of  sea  wall 
and  jetty;  repair  of  wharf  at  inner  har- 
bor, 84,  627. 

l§§4-§5.  5,795  t.  riprap  placed  in 
breakwater  gap,  86,  608. 

l§§6-§6.  2,376  t.  riprap  placed  in 
breakwater  gap;  repairs  to  piers  of  inner 
harbor,  86,  611. 

l§§7-§§.  Six-sevenths  of  the  gap 
filled;  timber  jetty  forming  shore  end  of 
western  wall  completed  and  filled  with 
stone;  north  wall  commenced,  88,  506. 

l§§§-§9.    3,550  t.  of  riprap  granite 

S laced  in  north  wall  of  inner  harbor, 
9,  632. 


l§§9-90.  1,941  t  of  riprap  granite 
placed  in  north  wall  of  inner  harbor,  and 
420  t.  on  the  breakwater;  3,025  c.  y. 
sand  dredged  from  shoal  at  entimnce  to 
harbor,  90,  576. 

1§90-91.    3,711  t  of  riprap  granite 

E laced  in  extension  of  north  wall  of  &k- 
kived  inner  harbor,  91,  725. 

l§91-9)i.  2,381  t.  of  riprap  granite 
placed  in  extension  of  noith  sea  wall, 
92,  631. 

1  §99-93.  1 ,044 1  stone  deposited  in 
breakwater,  93,  843. 

1  §93-94.  6,915 1.  stone  deposited  in 
breakwater,  38  fender  piles  placed,  about 
5,500  c.  y.  dredged,  and  1,013  t  of  bowl- 
ders removed  from  old  jetty  and  placed 
in  the  new  one,  94,  599. 

1  §94-9ft.  About  2,800  c.  y .  dredged, 
96  694. 

i§9^96.  About  3,300  c.  y.  dredged, 
96,658. 

1  §96-97.  2,258  c.  y.  dredged,  97, 
924. 

i§9T-9§.  2,742  c.  y.  dredged,  98, 
928. 

1§99-19O0.  2,901  t  stone  placed 
to  repair  breakwater  and  5,500  c  y. 
dredged  from  inner  harbor  entrance, 
1900,  1273. 

Phyf teal  characteristics. 

General,  67,  454;  68,  793,  794;  90, 
375*  96   674. 

Site  described,  68,  789;  78,  241 ;  79, 
311,  312. 

Tides,  68,796,  799;  76,  ii,  294;  79,311. 

North  wall  damaged  by  storms,  winter, 
1898-99,  99,  1140. 

Plans. 

By  G.  W.  Dresser,  for  dredging  chan- 
nel, 2,465  f.  long,  633  f.  wide,  and  25  f. 
deep;  for  construction  of  piers,  900 f.  long, 
20  f.  wide,  and  17}  f.  high,  $1,000,000, 68, 
741,  793.  For  breakwater  3,000  f.  long, 
substructure  30  f .  wide,  superstructure  15 
f .  wide  on  top,  20  f .  wide  at  base,  12  t 
high;  also  for  a  light-house,  $1,445,000, 
68,  795. 

By  Board  of  Engineers,  1868:  (1}  For 
a  breakwater  sheltering  a  harbor  of  suf- 
ficient capacity  for  vessels  of  lai^gest  class. 
(2)  For  a  breakwater  extending  300  f. 
beyond  Five-foot  Rock  and  sheltering 
a  harbor  for  local  purposes.  Estimates, 
$553,798  and  $3,000,000.  (3)  See  FrmedB. 
76,  ii,  294;  77,  201,  202. 

By  J.  P.  Cotton,  for  jetty  extension  of 
700 1.,  and  pier  construction,  $86,000,  74, 
ii,  242. 

PriTate  (corporate)  urork. 

Construction  of  a  wharf  by  Eall  River 
IronCo.,  74,  ii,  240. 
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Projects* 

By  Board  of  Engineers,  1868,  for  break- 
water extending  from  the  shore  to  Five- 
foot  Rock,  faced  with  cat  stone,  estimated 
cost,  $372,000;  subsequently  modified  so 
as  to  dispense  with  this  facing;  ultimately 
extended  to  a  point  500  f.  twyond  Five- 
foot  Rock,  70,  452;  75,  ii,  294;  77,  202. 

By  Lt.  GoL  Warren,  for  construction  of 
temporary  harbor  to  consist  of  2  cribs, 
with  wings  approachingeach  other,  leav- 
ing an  opening  of  60  f.,  71,  839;  72,823; 
79,  311.  For  a  detached  breakwater  300 
f.  long,  to  protect  harbor  from  northeast 
winds,  estimated  cost,  $60,000,  74,  ii, 
242,243. 

By  Lt  Col.  Warren,  1880,  for  dredging 
the  inner  harbor  to  a  depth  of  9  f.,  with 
the  removal  of  a  wreck  therefrom;  esti- 
mated cost,  $8,000,  80,  391,  392;  com- 
pleted, 1881,  81,  563. 

By  Lt  Col.  Warren,  1881,  for  the  con- 
struction of  a  harbor  wall  on  the  east 
side  of  the  inner  harbor  and  the  con- 
struction of  a  jetty  to  protect  the  harbor 
from  material  washed  from  the  south- 
west and  eastward;  estimated  cost, 
$19,000,  82,  563. 

The  project  under  which  work  was 
being  carried  on  in  1888  was  a  consolidar 
tion  of  four  prior  projects,  namely,  one 
by  Lt  Col.  Elliot,  1883,  for  replacmg  the 
timber  cribs  on  north  and  west  sides  of 
the  inner  harbor  by  walls  of  stone  and 
for  repLacinf  south  wharf  by  a  retaining 
wall  backed  by  earth,  estimated  cost, 
$30,000,  88,  497;  another  project  by  Lt. 
Col.  Elliot  in  1884,  for  closing  a  f^ap  200 
f.  long  in  the  main  breakwater,  estimated 
cost,  $30,000, 84,  628;  another  by  Lt  Col. 
Elliot,  1885,  for  the  enlaigement  of  the 


inner  harbor  to  an  area  of  about  18}  acres, 
estimated  cost,  $46,189,  86,  611,  613;  and 
lastly  a  project  by  Mai.  Livermore,  1888, 
for  removal  of  a  shoal  obstructing  navi-i 
cation  at  the  entrance  to  Block  Island 
Harbor,  giving  a  depth  of  9  f.  to  a  line  20 
f.  from  the  breakwater;  estimated  cost, 
$5,000,  88,  505,  506;  total  estimated  cost 
of  project,  $111,189.  These  combined 
projects  provided  for  a  harbor  of  refuge 
on  the  eastern  side  of  the  island,  consi^ 
ing  of  an  inner  harbor  or  basin  for  small 
vessels  and  an  exterior  harbor  for  large 
ones.  The  basin  was  to  be  about  250  by 
300  f.  in  area  and  inclosed  save  for  an 
opening  80  f.  in  width.  The  exterior 
harbor  was  to  be  formed  by  a  riprap 
breakwater  1,000  f.  in  length.  91,724; 
92,  631. 

By  Maj.  Lock  wood,  1895,  for  raising 
the  heieht  of  the  breakwater,  stopping 
sand  leaks  at  certain  points,  and  drednng 
in  the  main  harbor  to  depth  of  10  feet, 
estimated  cost,  $83,985,  96,  658. 

By  Capt.  Bixby,  1895,  for  dred^ng 
and  all  other  work  to  be  done  with  hirea 
labor  and  the  Government  plant,  96, 
694. 

By  Maj.  Lock  wood,  1899,  for  repairing 
and  strengthening  north  wall  of  the  in- 
closed harbor,  99,  1140. 

Surveys. 

By  G.  W.  Dresser,  1867-68,  67,  45; 
68,  749.     Reports,  67,  454;  68,  788. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  by  Maj.  Lock  wood,  1895  (see  Proj- 
ects), 96,  673. 

Maps: 

80,  390;  85,  612;  88,  506,  soundings; 
98,  844;  96,  694. 


BliOOD  RIYER,  LA.     (See  Tickfaw  River.) 

BLOSSOM  ROCK.    (See  San  Francisco,  Ctd. ) 

BLUE  BUCK  BAR  ABID  POIMT,  TEX.     (See  Sabine  Pass,  Tex.) 

BLUE  BULL.  HARBOR,  ME. 


Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Lt.  Col.  Smith  (report  unfavorable),  91, 
611. 


En^neers. 

Chief  of  Enoinbebs.    Report,  91,  32. 

Ekginebb  in  Chabos.    Lt.  Col.  J.  A. 
Smith,  1891.    Beport,  91,  611. 

Ptaysieal  cliaraclerlstlcs. 

Description  of,  91, 611. 

BLUE  RITER.     (See  Red  River,  Ark.,  La.,  and  Tex.) 
BLUFF  CREEK,  MISS. 

Appropriation. 

1890,  $1,000,  91,  1792. 


Eni^iiieers. 

Chief  of  Enoinbebs.     Reports,  89, 
193;  91,  218;  92,  211;  98,  234. 

9207—02 8 


Engineer  in  Charge.  Maj.  A.  N.  Dam- 
rell,  1888-93.  Reports,  89,  1461;  91, 
1792;  92,  1467;  93,  1770. 

Operations. 

lS91-9d.  482  stamps  and  snags  re- 
moved from  the  chamie],  and  4,000  over- 
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hanging  trees  cleared  from  the  banks, 
9S   1457. 

189^93*    About  4,500  obstnictionB 
.removed  from  banka  and  stream, 98, 1770. 


»JeeU. 

ByMai.  Damrell,  1889,  removal  of  snags, 
logs,  and  leaning  trees,  at  an  estimated 


cost  of  $1,000,  89,  1461.     Project  com- 
pleted in  1892,  93,  1457. 

Surrey. 

Examination  ordered  b^  act  of  Aos.  11, 
1888,  made,  1889,  under  direction  of  Maj. 
Damrell,  89,  1461. 


BOCA 


BAY,  FLA.     (See  ClearuxUer  Harbor,) 


BODEOA  BAY,  CAI<.     (See  also  Pcun/Sc  Coast,  Harbor  of  refuge.) 


Enfftneen. 

Chief  of  Enginbkrs.    Report,  77, 123. 

Board  of  Enginxkrs: 

Of  the  Pacific  coast,  met  Au^.  1876,  to 
examine  the  harbors  of  Mendocmo,  Hum- 
boldt Ba^,  Trinidad,  Crescent  City,  Cal., 
with  a  view  of  establishing  a  breakwater 
and  harbor  of  refuge.  The  board  did  not 
consider  Bodega  Bay,  Cal.,  well  adapted 


for  that  purpose  on  account  of  the  fre- 
quent fogs.    Report,  77,  1051. 

(Lt.  Cols.  R.  S.  Williamson,  B.  S.  Alex- 
ander, C.  8.  Stewart,  and  Maj.  G.  H.  Men- 
dell.  ) 

Estlmateii. 

By  Board  of  Engineers,  breakwater, 
$6,414,300,  77,  1068. 


BflBlJF  BAYOU  (BIVEB),  L.A. 


Appropiiallonii. 

1881,  $5,000,  81,  1423. 

1882,  5,000,  82,  1560. 
6,000,  84,  1331. 
5,000,  86,  1354. 
6,000,  88,  1354. 
5,000,  90,  1887. 

1892,  10,000,  92,  1616. 
1894,  8,000,  95,  1922. 
1896.  6,000,  96,  1608. 
1899,   6,000,  99,  2005. 


1884, 
1886, 
1888, 
1890, 


Total,  61,000 

Commerce. 

Important,  81, 1427;  85,  1546. 

Description  of,  95,  1971,  1972;  96, 
1609. 

The  average  annual  commerce  for  the 
last  eleven  years,  6,856,  tons,  valued  at 
$297,000,  1900,  406. 

Contraeto. 

1§85«  Emmick  <&  Feith,  removal  of 
obstructions,  $75  per  mile,  85,  1503. 

1§§§.  A.  Hefner,  earth  filling,  22 
cents  per  c.  y.,  88,  1353. 

Engineers. 

Chief  of  Enoinberb.  Reports,  80, 
158;  81,  213;  82,  209;  83,  218;  84, 
222;  85,  235,  244;  86,  231;  87, 196;  88, 
179;  89,  211;  90, 190;  91,  241;  92,  233; 
98,  263;  94,  243;  95,  272,  279;  96,  237; 
97,  303;  98,  294;  99,  353;  1900,  405. 

Engineers  in  Chaboe: 

Maj.  W.  H.  H.  Benyaurd,  1880-82. 
Report,  81,  1423. 

Capt.  C.  A.  Miller,  1882-84.  Reports, 
82,  1560;  88,  1161;  84,  1331. 


Capt.  E 
85,  1502; 

Capt.  J. 
87,  1461; 
91,  1985; 
95,  1920, 
1917;  98, 

Maj.  T. 
2515. 


.  Bergland,  1884--86.     Reports, 
86,  1354. 

N.  Willard,  1886-99.  Reports, 
88,  1353;  89, 1603;  90, 1885; 
92,  1614;  98,  2015;  94,  1475; 
1969;  (Maj.)  96,  1605;  97, 
1614;  99,  2002. 
L.  Casey,  1900.  Report,  1900, 


Assistants: 
H.  St.  Coppee.    Report,  81,  1424. 
C.  Quinn.     Report,  85,  1546. 
J.  Ewens.     Replort,  91,  1986. 
T.  C.  Thomas.     Report,  96,  1608. 

OperaUons. 

19§  1-83.  By  hired  labor,  3,264  logs, 
trees,  and  stumps  removed,  and  3  brush 
heaps  destroyed,  82,  1560. 

188^83.  By  hired  labor,  2,663  logs 
and  trees  and  3  bmsh  heaps  removed,  83, 
1161. 

1884-85.  By  contract,  1,679  logs, 
snags,  and  trees  and  35  brush  heaps  re- 
moved, 85, 1503. 

1887-88.  Closure  of  outlet  No.  1 
completed,  88,  1353. 

1888-89.  Closure  of  outlets  Nos.  2 
and  3  completed  by  deposit  of  14,860  c.  y. 
of  earth;  3,000  snags  removed  from  chan- 
nel, and  7,440  trees  and  3,770  s.  y.  brush 
cleared  from  the  banks,  89,  1603. 

1889-90.  130  snags  removed  from 
the  channel,  and  314  trees  and  shore 
snags  cleared  from  the  banks,  90,  1886. 

1891-93.  40,416  snags,  logs,  and 
stumps  cleared  from  the  channel;  11,156 
shore  snags  removed ;  66,557  leaning  trees 
removed  or  girdled;  20,060  s.  y.  thrush 
and  willows  cut;  wr^  removed,92,1616 
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lS9a-94.  23,000  snags  and  other 
obstractions  removed  and  2,060  s.  y.  brash 
and  willows  cut,  04,  1478. 

l§94-05.  1,830  1.  f.  brush  dams 
built;  48,021  s.  y.  brush  and  willows  cut, 
and  about  12,000  snags,  etc. ,  removed,  96, 
1922. 

189^94l.  13,414  s.  y.  brush,  etc., 
cut;  over  20,000  snags,  etc.,  removed. 
Project  for  high-water  navigation  com- 
pleted, 96,  1607. 

1  §941-9  7.  A  few  obstructions  re- 
moved, 97,  1919. 

1898-99.  About  4,600  snags  and 
other  obstructions  and  21,996  s.  v.  wil- 
lows and  brush  removed  from  channel 
and  banks  of  the  river,  99,  2003. 

Phjrtleal  eharacteiistles. 

River  described,  81,  1425;  93,  2016; 
94,  1477;  95,  1922,  1909;  96,  1608. 

The  river  rises  in  southern  Arkansas 
and  enters  the  Ouachita  in  Louisiana. 
The  part  examined,  1895,  consists  of  a 
succession  of  pools  and  shoals,  dry  or 
nearly  so  at  the  lowest  stages,  and  almost 
impassable  because  of  snags  and  other 
obstructions,  95,  1973. 

Channel  depths  increasing  below 
mouths  of  outlets  near  Point  Jefferson, 
96,  1607;  cross  sections  at,  96,  1610. 

Table  showing  low-water  depths  over 
the  upper  shoals  fuid  bars,  96,  1608. 

Projects. 

By  Maj.  Benyaurd,  1880,  for  improve- 
ment from  Wallace  to  the  moutn,  280 
miles,  by  removal  of  obstructions;  esti- 
mated cost,  $20,020,  81,  1424,  1428. 

By  Capt  Bersland,  1884,  for  closing  3 
outlets  of  Boeuf  River  near  Point  Je&r- 


Bon;  estimated  cost,  $8,500,  85,  235, 
1503,  1546. 

In  1892  $26,000  was  estimated  as  re- 
Quired  to  complete  the  closure  of  the 
tnree  outlets,  for  continuing  the  removal 
of  obstructions,  and  for  survey  of  Bicuf 
River,  99,  1616. 

In  1893  Capt.  Willard  estimated  it 
would  cost  $30,000  to  close  the  three  out- 
lets near  Point  Jefferson  destroyed  by 
levee  breaks  of  1890,  98,  2017;  96, 1607. 

In  1896  Mai.  Willard  estimated  it  would 
require  $2,500  yearly  to  maintain  im- 
provement made  by  completed  project  of 
that  year,  96,  1607. 

By  Maj.  Willard,  1896,  to  defer  expend- 
ing of  appropriation  of  1896  until  suffi- 
cient money  should  be  on  hand  to  close 
outlets  near  Point  Jefferson,  97,  1917. 

Maj.  Willard  estimated,  1899,  it  would 
cost  $30,000  to  close  the  outlets,  and 
$2,500  for  maintenance,  99,  2004. 

Ordered  by  act  of  June  14,  1880,  80, 
158;  made  under  direction  of  Maj.  Ben- 
yaurd, 1880,  81,  1423. 

Of  outlets  of  Boeuf  River,  ordered  by 
act  of  July  5,  1884,  made  under  direction 
of  Capt.  Bergland,  1884,  85,  1545. 

The  three  outlets  near  Point  Jefferson 
and  the  old  connecting  levees  between 
them  examined,  1893,  under  direction  of 
Capt.  Willard,  93,  2016. 

Examination  of  the  river  in  Arkansas 
above  Wallaces  Landing  ordered  by  act 
of  Aug.  17,  1894;  report  submitted,  1895, 
by  Capt.  Willard  (report  unfavorable), 
95,  1969. 

Reconnoissance  made,  1896,  under 
direction  of  Maj.  Willard,  96,  1607. 


IIOOC(9  BAY,  YA.     (See  FranHin  CUy.) 

BOOUE  CHITTO.     (See  Chitta  Bayou,  Ixi.) 

BOOVE  CmXO  BIYER,  L.A.  AIVD  MISS. 


Eiii;iiieers. 

Chisp  of  Engineers.    Reports,  80, 146; 
81,  197;  83,  212. 

Engineer  in  Chabge.    Maj.  A.  Stick- 
ney,  1883.     Report,  83,  1133. 

Assistant.    H.    C.     Collins.    Report, 
83,  1133. 


Surrey. 

Ordered  by  act  of  June  14,  1880,  80, 
146;  made  under  direction  of  Maj.  Stick- 
ney  (report  unfavorable,  cost  too  great), 
83,  1133. 


BOOIJE  FAL.IA.     (See  Chefunde  River,  La,) 
BOOIJE  INLET,  IV.  €. 


Commerce. 

Description  of.  The  desired  improve- 
ment in  1896  would  be  a  benefit  appar- 
ently to  only  two  firms  and  for  a  snort 
time  only.     97,  1419. 


Chief  of  Engineers.    Report,  97, 211. 

Engineers  in  Charge: 

Lt.  Col.  Heap,  189^97.     Reports,  97, 
1418, 1421. 
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Oapt  W.  £.  Cnughill,  1897.  Ueporte, 
07,  1418,  1421. 

ASBIflTANTR. 

Lt.  £.  Jadwin.    Report,  97, 1419. 
W.  H.  Chadbourn,  jr.    Report,   97, 
1422. 

Phjmleal  charaeteiistlcft* 

Deecription  of.  The  locality  is  at  the 
first  inlet  south  of  Beaufort  Inlet,  25  miles 
distant.    97, 1419. 

ProJeeU. 

In  1897,  Lt  Col.  Heap  estimated  that 


that  the  oonstmction  of  a  jetty  to  remove 
the  sand  bar  at  the  inlet  would  cost 
$16,818.75,  97,  1421. 

Siirrejrs. 

Examination  for  a  jetty  and  a  survey 
at  the  discretion  of  the  S^retary  of  War 
for  the  preparation  of  an  estimate  of  cost 
of  constructing  a  jetty,  ordered  b^  act  of 
Aug.  3,  1896,  made  under  the  direction 
of  Lt.  Col.  Heap  (report  unfavorable) 
(see  Prcj^cU),  97,  1418. 


BOGUE  PHAEiIA,  MISS.     (8ee  Big  Sunflower  River. ) 


Commerre. 

DefH!ription    of.      Unimportant     89, 
1629;  90, 1990. 

Eiiffineera. 

Chief  of    Enginbbrs.    Reports,   89, 
217;  95,  280. 

Enginesr   in   Ciiarob.     Capt  J.  H. 
^illard, 
95,  1988. 

AssiKTANT.     D.  M.  Marshall.     Report, 
89,  1628. 


Willard,  1889-95.      Reports 


Capt 
,  89, 


1628; 


I  Physical  eharacteiitUca. 

Description  of.  A  very  crooked  stream, 
tributary  to  the  Big  Sunflower,  obstruct^ 
ed  by  logs,  jams,  etc.  89,  1629;  95, 
1988. 

Surveys. 

Examination,  especially  of  the  Nar- 
rows, ordered  by  act  of  Aug.  11,  1888, 
made  under  the  direction  of  Capt  Will- 
ard in  1889  (report  unfavorable),  89, 
1628.  Another  examination,  ordeied  bv 
act  of  Aug.  17, 1894,  made  bv  Capt  Will- 
ard, 1895  (report  unfavorable),  96, 1988. 


BOOUE  SOUND,  N.  €.,  Mew  River  to  Beaufort.     (See  BeaufoH  and 

Sew  HiverfN,  C.,  and  New  River-Swansboro  waterway.) 

BOLIYAR  CHAMNEE..     (See  GaJtoedon  Bay  Ship  ChanneL ) 

BOIVFIJCA  BAYOU,  ST.  TAMMANY  PARISH,  L.A. 


20  f.  for  a  distance  of  nearly  15  miles  from 
its  mouth.     96, 1783. 

Surrejr. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  1895,  by  Maj.  Quinn  (report 
favorable),  96,  1783. 


Commeree. 

Description  of,  96,  1783. 

Eui^incers. 

Chief  OF  Enoineers.  Report,  96,  260. 

Engineer    in    Chabqb.    Maj.   J.    B. 
Quinn,  1894-95.    Report,  96, 1783. 

Physical  ciiaracterlsUcM. 

Description  of.    Bayou  flows  into  Lake 
Pontchartrain   with  a  depth  of   about 

BON  S£€OUR.     ( See  Gulf  of  Mexico,  waterway. ) 

BON  SECOIJR  BAY.     (See  Pensacola  Bay,  Fla.) 

BOONE  FORK,  KY.     (See  Kentucky  River. ) 

BOONTIliLifi,  HO.     (See  Missouri  River  between  mouth  and  Siauz  City. ) 

BOOTHBAY  HARBOR,  HE. 


Commerce. 

Important,  97,  803;  1900,  1119. 

Engineers. 

Chief  of  Engineers.    Reports,  97, 43; 
99,  62;  1900,  63. 


Engineers  in  Charge: 

Maj.  R.  L.  Hoxie,  1897.    Report,  97, 
802. 

Maj.  S.  W.  Roeesler,   1900.    Report, 
1900,  1117,  1120. 
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AffiiaTAirr.   A.  C.  Both.   Report,  1900, 

1118. 

PtajTBleal  choracterUtlcs. 

Description  of,  97,  803;  1900,  1119, 
1120. 

Harbor  so  well  favored  naturally  as  to 
require  no  artificial  works,  1899,  1900, 
1121. 


Examination  ordered  by  act  of  Jane  3, 
1896,  made  by  Lt.  Gol.  Damrell,  1897 
(report  favorable),  97,  803. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  made  under  direc- 
tion of  Maj.  Boessler,  1899  (see  Physical 
characteri8tic8),  1900,  1117,  1120. 


BOSTOm  HARBOR,  HAS8.a    (See  CharUi  River;  CheUea  Rwer;  EaM  Boston 

Harbor;  HuU,  Mass,;  NarraganseU  Bay,  canal  to. ) 


Appropriations.  ^ 

1825.  <:  $52,972.56, 
2,000.00, 


1828 

1828 

1829 

1831 

1831 

1832 

1832 

1836 

1838 

1841 

1841 

1842 

1843 

1848 

1852 

1864 

1864 

1865 

1865 

1866 

1866 

1867 

1868 

1869 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1878 

1879 

1880 


87,000.00, 

7,310.54, 

5,000.00, 

12,390.00, 

9,000.00, 

60,000.00, 

15,000.00, 

7,353.00, 

1,000.00, 

1,500.00, 

2,000.00, 

16,000.00, 

40,000.00, 

30,000.00, 

40,000.00, 

10,000.00, 

3,000.00, 

20,000.00, 

50,000.00, 

75,000.00, 

375,000.00, 

43,000.00, 

82,170.00, 

24,750.00, 

100,000.00, 

100,000.00, 

75,000.00, 

150,000.00, 

ioo,ooaoo, 

90,000.00, 
50,000.00, 
55,000.00, 
50,000.00, 
75,000.00, 


1881/  100,000.00, 

1882,  96,500.00, 

1884,  5,000.00, 

1886.  56,250.00, 


act  Mar.  2. 

act  Mar.  19. 

act  May  23. 

act  Mar.  2. 

act  Mar.  2. 

act  Mar.  2. 

act  Feb.  24. 

act  July  3. 

act  July  4. 

act  July  7. 

act  Mar.  3. 

act  Mar.  3. 

act  Aug.  31. 

act  Mar.  3. 

act  July  20. 

act  Aug.  30. 

act  July  2. 

act  July  2. 

act  Feb.  28. 

act  Feb.  28. 

act  June  12. 

act  July  12. 

71,886. 

68, 25  (allotment). 

69. 22  (allotment). 

69. 23  (allotment). 
70,  78;  71,  94. 
71,94. 

76,  168. 
78,  104. 

74,  114.  . 

75,  119. 
76,46. 
78,44. 
79,50. 

80,  346. 

81,  515. 

82,  513. 
84,  513. 
86,  570. 


Appropriationi — Continued. 
1888,      125,000.00,  88,  455. 
145,000.00,  90,  505. 
300,000.00,  99,  582. 
200,000.00,  96,  628. 

70,000.00,  96,  606. 
400,000.00,  97,  845. 
250,000.00,  98,  870. 

75,000.00,  99,  1078. 
163,751.00,  99,  1078. 
317,000.00,  1900,  1201. 


1890, 
1892, 
1894, 
1896, 
1897, 
1898, 
1899, 
1899, 
1900, 


Total,  4,219,947.10 

Commerce. 

Dangers  to  shipping  from  Oorwin  Rock, 
69,  422. 

Benefits  from  the  improvement  stated 
by  Uie  collector  of  customs,  70,  471. 

Commercial  interests  affected  by  im- 
provement of  Hingham  Harbor,  76,  ii, 
420. 

Laroe  and  increasins.  The  port  the 
second  greatest  on  the  Atlantic  seaboard, 
1898.     08,  889. 

€ontractfl.fi^ 

1S68.  Albert  Boschke,  dredjnng,  50 
cents,  68,  806,  818.  Charles  Wooley, 
dredging,  75  cents  (abandoned),  68, 
818.  William  W.  Wright,  dredging, 
75  cents  (transferred),  68,  807,  818. 
George  W.  Townsend,  blasting,  68,  807, 
811,  818.  James  Andrews,  work  and 
sranite,  68,  808,  818.  T.  W.  Hoxie  & 
Co.,  sand  and  cement,  68,  808,  818. 
Franklin  Mead,  stone,  concrete,  68,  808, 
818.    Edmund  Langley,  sea  walls,  68, 

835.  Samuel  R.  Edwards,  sea  walls,  68, 

836.  Derry  &  Edwards,  sea  walls,  68, 836. 
James  Phillips,  sea  walls,  68,  839. 


a  Boston  Harbor  and  Nairaganaett  Bay  Canal.  Ezamiiiation.--Report  (favorable),  Feb.  S,  1825. 
(H.  Doc.  No.  4S2,  56th  CoTig.,  2d  sees.) 

^Appiopriatioiifl  to  June  12, 1866,  and  allotment  of  Apr.  10,  1869,  of  $24,750,  are  for  sea  walls  and 
preseryation  of  islands. 

'Fortlflcatlon  act. 

d  110,000  not  included  allotted  to  Hingham  Harbor. 

« 122,500  at  mouth  of  Charles  River  in  Boston  Harbor  and  up  to  Watertown,  $17,600  at  mouth  of 
Mysdc  Riyer,  $6,000  from  Boston  Harbor  to  Nantasket  Beach. 

/  $36,000  for  month  of  Charles  River  in  Boston  Harbor  and  up  to  Watertown,  $20,000  at  mouth  of 
Mystic  River.  $6j000  from  Boston  Harbor  to  Nantasket  Beach. 

9  Remarks  bv  Col.  Benham  on  relative  economy  of  work  done  by  contiact  or  by  hired  labor,  68, 
838. 
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1870.    Jamee  M.  Andrews,  sea  walls, 

70,  466.  W.  A.  Kenrick,  wharf,  70, 
465.    E.  R.  Seward,  dredging,  85  cents, 

71,  880. 

1 8  7 1  •    Jamee  M.  Andrews,  sea  walls, 

71,  881.  R.  G.  Fackaid,  dredging,  57 
cents,  71,  880;  78,  947. 

1§73«    James  Andrews,   sea   walls, 

72,  945.  James  M.  Andrews,  sea  walls, 
72,  945.  Atlantic  Dredging  Co.,  dredg- 
ing, 65  cents;  rock,  $35,  74,  li,  317.  Har- 
bor Improvement  Co.,  dredging,  85  cents, 
74,  ii,  317.  New  England  Dredging  Co. , 
dredging,  39  cents,  76,  ii,  406. 

Ill 73.  James  Andrews,  sea  walls, 
78,  1094;  74,  313,  315.  James  M. 
Andrews,  sea  walls,  73,  1086;  74,  313, 
315. 

1§74.  W.  II.  Llovd,  rock  removal, 
74,  ii,  317.  Boynton  Jbroe.,  dredging,  38 
cents,  76,  ii,  407. 

1§75.  G.  W.  Townsend,  Kelleys 
Rock,  76,  ii,  409.  G.  W.  Townsend, 
nx;kwork.  $39,  76,  ii,  410;  76,  176.  G. 
W.  Townsend,  rockwork,  at  $50-65,  77, 
180.  Curtis,  Fol)es  &  Co.,  dredging,  75 
cents,  76,  ii,  408.  Curtis,  Fobes  &  Co., 
Nash's  Rock,  76,  ii,  409.  Curtis,  Fobes  & 
Co.,  dredging,  18  cents,  76,  ii,  410;  76, 
176. 

IS 77.  New  England  Dredging  Co., 
dredging,  24  cents,  77,  177. 

1 8 7S.  Isaac  A.  Sylvester,  granite  and 
rock  work,  78,  209,  269.  Cape  Ann 
Granite  Co. ,  rubble  stone,  78, 269.  Joseph 
£.  Bartlett,  dredging,  27  cents,  70, 208. 

IS 79.  New  England  Dredging  Co., 
dredging,  74  and  33  cents  per  c.  y.,  80, 
347. 

is  SO.  Moore  &  Wright,  dred^g,  39 
cents  per  c.  y.,  81,  515,  516.  Eastern 
Dredging  Co.,  dredging,  37  cents  per  c.  y., 
81,  517. 

1 S  S 1  •  Eastern  Dredging  Co. ,  dredg- 
ing, 22  cents  per  c.  y.,  81,  518.  R.  Ham- 
ilton, dredging,  19  cents  per  c.  y.,  81, 
518.  Eastern  Dredging  Co.,  dredging,  37 
cents  per  c.  v.,  82,  513,  519. 

ISsd.  Eastern  Dredging  Co.,  dre<le- 
ing,  23  cents  per  c.  y.,  82,  513,  519.  H. 
W.  Phillips,  rock  removal,  $90  per  c.  y., 
82, 513.  G.  W.  Townsend,  rock  removal, 
$35  per  c.  y.,  83,  454. 

1SS3.  J.  McDermott,  dredging,  39 
cents  per  c  v.,  83,  454. 

1 556.  Bay  State  Dredging  Co. ,  dredg- 
ing in  Fort  Point  Channel,  15  cents  per 
c.  y.,  87,  519. 

1557.  J.  E.  Chapman,  dredging,  23 
cents  per  c.  v.,  87,  519. 

ISsS.  G.  W.  Townsend,  rock  re- 
moval, $22  per  c.  y.,  88,  455. 

1 SS9.  Pigeon  Hill  Granite  Co. ,  gran- 
te  ashlar,  $4,747.  New  England  Dredg- 
ng  Co.,  dredging,  35  cents  per  c.  y.;  re- 


moval of  bowlders  weighing  over  6  t 
each,  $10.    80,  579,  580. 

1S90*  G.  W.  Townsend,  rock  remov- 
al, $29  per  c.  y.  Bay  State  Dredging  Co., 
dredging,  20  cents  per  c.  y. ;  remo^  of 
bowlders,  $8  per  c.  y.  00,  505,  506.  C. 
W.  Ijunpee,  dredging,  in  Nantasket  Beach 
Channel,  25  cents  per  c.  y.,  91,  653. 
New  England  Dredging  Co.,  dredging  in 
Nixs  Mate  Channel,  19^  cents  per  c  y., 
01,  653.  A.  R.  Wright,  dredging  at 
Brewster  Spit,  14 cents  perc.  y.,  91,  654. 
Rockport  (granite  Co.,  granite  ashlar  for 
Gallops  Island,  $3,917,  91,  654. 

1S91.  A.  R.  Wright,  dredging  in 
main  ship  channel,  17  cents  per  c.  y., 
01,654. 

1593.  A.  B.  Martin,  dredging,  Nas- 
tasket  Beach  channel,  24,324  c  y.,  37 
cents,  08, 771.  C.  H.  Souther,  dredging 
Jeffries  Point,  34}  cents  perc.  y.  ($18,975 ). 
C.  H.  Souther  and  A.  R.  Wright,  dredg- 
ing 500,000  c.  y.  main  ship  channel,  49} 
cents  per  c.  v.,  03,  772. 

1 594.  £.  Townsend  and  C.  W.  John- 
ston, ledge  removal,  Nastasket  Beach  chan- 
nel, $3, 456. 25;  Boston  Harbor,$144,562.56. 
C.  H.  Souther  and  A.  R.  Wright,  dreclp- 
ing  155,555  c.  y..  Narrows,  29  cents  per 
c.  y.     06,  628-629. 

1S96.  A.  B.  Martin,  dredging  24,137 
c.  y.,  Chelsea  Creek,  29  cents  per  c.  y.,  97, 
846. 

1S97*  Breymann  Bros.,  dredging, 
Boston  Harbor,  17}  cents  per  c  v. 
($509,375.65),  97,  847. 

1900.  Breymann  Bros.,  dredging, 
Broad  Sound,  35  cents  per  c.  y.  ($292,- 
628.70),  1900,  1202. 

Eiiffineers. 

Chief  of  Engineers.  Reports  to  Sec- 
retary of  War  on  works  necessary  for 
S reservation  and  improvement  of  Boston 
[arbor,  Feb.  11,  1867,  67,  476. 

Reports,  66,  ii,  30-^5;  67, 17,  47;  68, 
68,  70;  60,  59,  60;  70,  76,  77;  71,  87,  93; 
72,  86,  92;  73,  102;  74,  111;  75,  117; 
76,  43;  77,  37;  78,  41;  70,  49;  80,  69; 
81,  73;  82,  73;  83,  68;  84,  75;  85,  63; 
86,  63;  87,  26;  88,  27;  80,  38,  368;  00, 
33,  331;  01,  40,  424;  02,  46;  03,  46;  04, 
44;  05,  47;  06,  48;  07,  55;  08,  61,  70; 
00,  71;  1000,  81,  94. 

Boards  of  Engineers. 

Had  extensive  surveys  made,  1860. 
Extract  from  report,  71,  1885.  (Gen. 
Totten,  Prof.  Bacne,  Commodore  Davis. ) 

Convened  at  Boston  July  20,  1889,  by 
S.  O.  No.  38.  to  report  upon  the  estab- 
lishment of  harbor  lines  m  Boston  Har- 
bor. Reports,  80,  601;  00,  532.  (Col. 
Abbot,  Lt.  Cols.  Gillespie  and  Mansfield, 
and  Maj.  Livermore. ) 

Convened  at  Boston,  Jan.   23,   1891, 
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by  8.  0.  No.  38,  to  report  upon  the  ee- 
tablishment  of  harbor  lines  in  Boston 
Harbor.  Keport,  91, 688.  (Col.  Abbot, 
Lt  Cote.  GiUeepie  and  Manisfleld,  and 
Haj.  liyermore. ) 

Enoinsebs  in  Chabgb. 

Col.  H.  W.  Benham,  (Capt)  1849,  sea 
walls  for  protection  of  islands  in  Boston 
Harbor,  66,  ii,  33. 

188^1873.  Eeports,  66,  ii,  30;  67, 
467,  470;  68,  833;  69,  439;  70,  460;  71, 
828;  78,  923. 

Lt  Col.  8.  Thayer,  1852,  sea  walls, 
66  ii  34. 

Biaj!  C.  £.  Blunt,  66,  ii,  32. 

Col.  J.  D.  Graham,  1864,  sea  walls, 
66,  u,  30,  34. 

Lt.  Col.  J.  G.  Foster.  PreeerATition 
and  improvement  of  Boston  Harbor,  1867 
to  1871,  67,  474. 

Reports,67,  474;  68,806;  69,417;  70, 
464. 

Removal  of  Tower  and  .Corwin  rocks, 
68,811;  69,421. 

History  and  scope  of  the  works  in 
Boston  Harbor,  71,  881. 

Lt  CoL  G.  Thorn,  1871-83.  Beports, 
71,  878;  72,  942;  73,  1085;  74,  ii, 
313;  76,  ii,  403;  76,  167;  77,  173;  78, 
207;  79,  267;  (Col.),  80,  346;  81,  515; 
82,  512;  84,  588. 

Maj.  C.  W.  Raymond,  1883-86.  Re- 
ports, 83,  445;  84,  503,  589;  85,  502, 
543  545 

Maj.  G.  L.  GUlespie,  1886-89.  Reports, 
86,  664;  87,  511;  (Lt  Col.\  88,  447. 

Lt  CoL  S.  M.  Mansfield,  1889-98. 
Reports,  89,  572;  90,  497;  91,  645;  92, 
57.^  584;  98,  763;  94,  549;  96,  620;  96, 
603;  97,  843;   (Col.),  98,  864,  886. 

CoL  C.  R.  Suter,  1899-.  Reports,  99, 
1074;  1900,  1194. 

AsSiaTANTS. 

H.  L.  Whiting,  U.  S.  C.  S.,  surveys, 
71   886. 

Lt  M.  B.  Adams,  66,  ii,  34. 

Capt  G.  Burroughs,  67,  46. 

Capt  G.  L.  Gillespie,  69,  59. 

H.  F.  Bothfield,  survey  of  *'  Narrows," 
73,  1089;  74,  ii,.  316,  317.  Reoort,  73, 
1094.  Survey  of  Hingham  Harbor,  75, 
ii,  417.    Reports,  76,  ii,  418;  86,  546. 

T.  T.  H.  Harwood.    Report,  98,  890. 

Estimates.     (See  Plarui  and  Projects. ) 

ISftSI.  By  Col.  Benham,  Great  Brew- 
ster Island  sea  wall,  $35,000,  66,  ii,  34. 

1966.  By  Col.  Benham,  Great  Brew- 
ster Island  seawall  (repairs),  $38,000, 
66,  ii,  32.  Lovells  Island  sea  wall  (re- 
pairs), $12,000,  66,  ii,  32.  Lovells  Island 
seawidl,  southeast  head  (repairs),  $25,000, 
66,  ii,  33. 

19#7.     By  Col.  Benham,  Great  Brew- 

oBy  Chief  of  Engineers  for  same,  67,  477;  by  harbor  commissioners  for  same,  $690,467.60,  70,  ii,  168: 
itated  in  detail  as  1726,467.60,  68,  809.    The  estimated  cost  was  exceeded  60  per  cent,  76, 177. 


Bter  Island  connecting  wall,  $34,000,  67) 
469,  470.  Lovells  filand  wall  (addi- 
tional), $12,500,  67,  472.  Deer  Island 
wall  (additional),  $23,500,  67,  473.  By 
Lt.  Col.  Foster,  Boston  Harbor  improve- 
ment, o  $714,467,  67,  475;  70,  468. 

I960.  By  Col.  Benham,  Deer  Island 
waU  (additional),  $8,000,  69,  441;  70, 
462. 

1870.  By  Col.  Benham,  Lovells 
Island  wall  (additional),  $15,000,  70, 
461;  71,  829.  Deer  Island  wall  (addi- 
tional), $18,000,  70,  462;  71,  829. 

1871.  By  Lt.  Col.  Thom,  Boston 
Harbor  (additional),  $231,000,  71,  880. 

1973*  By  Lt.  Col.  Thom,  Boston 
Harbor  (future  work),  78,  1092;  74,  ii, 
321;  76,  ii,  410. 

1874.  By  Lt.  Col.  Thom,  Hingham 
Harbor,  $11,000,  70,  ii,  418. 

1876.  By  Lt.  Col.  Thom,  comple- 
tion of  all  work,  $75,000,  76,  177. 

1877.  By  Lt.  Col.  Thom,  comple- 
tion of  work,  $65,000,  77,  182.  Man-of- 
war  Shoal,  $43,000,  77,  183. 

1878.  By  Lt.  Col.  Thom,  Anchor- 
age and  Mystic  River  shoals,  and  Lower 
Middle  Channel,  $165,000,  78,  218. 

1879.  By  Lt.  Col.  Thom,  final  com- 
pletion, $195,000,  79,  270. 

Expenditures.  (See  Estimates,  Ft- 
nancial  statements,  Operations^  PlxmSf 
and  Projects, 

1866-67,  at  Deer  Island,  $43.58  perl.  f. 
of  wall,  67,  41;  in  1867-68,  $24  per  1.  f. 
of  wall,  67,  471. 

At  Rainsford  Island  sea  wall  to  1870, 
$22,353,  78,  207. 

At  Great  Brewster  Island  sea  wall  to 
1870,  $277,082.55,  76,  ii,  168;  $269,000, 
78,  207. 

At  Deer  and  Lovell's  islands,  1866-70, 
$133,420.24,  76,  ii,  168. 

At  Deer  and  Lovells  inlands,  up  to 
1870,  $322,000,  78,  207. 

Corwin  and  Tower  Rocks,  removal, 
cost,  $31,228.61,  69,  425. 

Barrel  Rock,  removal,  cost,  $5,218,  70, 
465. 

Hingham  Harbor  work,  cost,  $9,116.58, 

76,  45. 

Financial  statements.  (See  Ex- 
penditures. ) 
Deer  Island,  66,  ii,  31.  Deer  and 
Loveirs  islands,  67,  47,  473;  69,  61, 
442;  70,  76,  462;  71,  829.  Great  Brew- 
ster Island,  66,  ii,  34;  67,  470;  68,  838; 
69,  60,  440;  70,  464.  Boston  Harbor 
improvement,  68,   820;    69,   419;    70, 

77,  470;  71,  94,  878;  72,  93,  942;  78, 
104;  74,  ii,  321;  76,  ii,  411;  76,  46, 
177;  77,  40,  182;  78,  44,  218;  79,  60, 
267,  270. 
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l«effltlatloB. 

By  Commonwealth  of  MaBaachosetts, 
appropriating  $175  for  purchase  of  land 
for  Point  Allerton  seawall,  68,  808; 
providing  for  the  sale  of  land  on  Long 
Island  Head  to  the  United  States,  68, 
808;  69,  418;  asking  appropriations 
from  Ck>ngreaB  (in  1843),  71,  885;  pro- 
hibiting Uie  removal  of  stone,  gravel, 
and  sand  from  islands  and  headlands 
(1856),  71,  885. 

Operattona. 

1836-39.  Sea  wall  built  at  Deer 
Island,  71,  885. 

183e-38.  Sea  wall  built  at  Rains- 
ford  Island,  89, 576. 

1 843.  750 1.  f .  seawall  built  at  LoveUs 
Island,  66,  ii,  32;  71,  885. 

1849-50.  720  1.  f.  sea  wall  built  at 
Great  Brewster  Island,  66,  ii,  31,  33,  34. 

1851.  Repairs  to  seawall  at  Great 
Brewster  Island,  66,  ii,  33. 

18ft3-M.  640  1.  f.  seawall  built  at 
Great  Brewster  Island,  66,  ii,  34. 

1864-65.  150  1.  f.  sea  wall  built  at 
Great  Brewster  Island  and  300  1.  f.  at 
Deer  Island,  66,  ii,  31, 35;  67,  470. 

1866-67.  490  1.  f.  sea  wall  built  at 
Great  Brewster  Island  and  340  1.  f.  at 
Deer  Island,  67,  467-469,  471.  Rock 
work  at  Tower  Rock,  68,  68,  70;  69, 
421;  71,  834. 

1867-68.  550  1.  f.  sea  wall  built  at 
Great  Brewster  Island  and  826  1.  f.  at 
Deer  Island.  92,899  c.  y.  dredged  from 
Lo veils  Island,  southwest  point;  rock 
work  at  Tower  Rock  (excavated  to  23  f.) , 
68,  68,  70:  69,  421;  71,  834. 

1868-69.  Paving  sea  wall  at  Great 
Brewster  Island ;  980  1.  f .  sea  wall  built  at 
Deer  Island,  800  1.  f.  at  Lovells  Island 
and  456  1.  f.  at  Gallops  Island.  66,909} 
c.  y.  dredged  from  Lovells  Island,  south- 
west point,  and  450  c.  y.  from  Upper 
Middle  Bar;  ro(!k  work  at  Corwin  Rock 
(excavated  to  23  f. ),  69,  59,  417, 440, 441. 

1869-70.  250  1.  f.  sea  wall  built  at 
Great  Brewster  Island,  filling  sea  wall  at 
Deer  Island,  repairs  to  sea  wall  at  Lovells 
Island,  wharf  at  Point  Allerton,  867  I.  f. 
sea  wall  built  at  Galloi)s  Island.  47,294^ 
c.  y.  dredged  from  Lovells  Island,  south- 
west point;  rook  work  at  Barrel  Rock 
(excavated  to  23  f. ),  70,  460-470. 

1870-71.  440  1.  f.  sea  wall  built  at 
Point  Allerton,  422 1.  f.  at  Gallops  Island 
and  670  1.  f.  at  Long  Inland.  26,120  c. 
y.  dredged  from  Upper  Middle  Bar;  rock 
work  at  Kelleys  Ledge  (excavated  to  23 
f.),  71,  87,  93,828,  878. 

1871-73.  219  1.  f.  sea  wall  built  at 
Point  Allerton;  paving  seawall  at  Gal- 
lope  Island  and  540  1.  f.  sea  Wall  built  at 
Long  Island.    20,305  c.  y.  dredged  from 


Upper  Middle  Bar:  rock  work  at  KeUeys 
Ledge  (excavated  to  23  f. ),  72,  92. 

1  §73-73*  Jetty  and  apron  at  Lov- 
ells Island;  382.1  1.  f.  sea  wall  built  at 
Point  Allerton  and  490  1.  f.  at  Long 
Island.  Rock  work  at  Kelleys  Ledge, 
wreck  of  Delos,  73,  102,  108&-1093. 

1873-74.  Repairs  to  sea  wall  at  Deer 
Island;  132.2 1.  f.  (l,005-f.apron,8  jetties) 
sea  wall  built  at  Point  Allerton;  1,655-f. 
apron  and  9  jetties  at  Gallops  Island, 
and  380J  1.  f.  sea  wall  at  Long  Island, 
8,476  c.  V.  dredged  from  Upper  Middle 
Bar;  rock  work  at  ledge  in  Narrows  (ex- 
cavated to  23  f.),  74,  111,  ii,  313. 

1 8  74-75.  975-f .  apron  and  10  jetties 
built  at  Long  Island.  21, 295  c.  y .  drsdped 
from  Lovells  Island,  southwest  pomt; 
62,755  c.  y.  from  Upper  Middle  Bar,  and 
19,820c.  y.  from  Great  Brewster  Spit;  sur- 
vey at  Hingham  Harbor;  rock  work  at 
Kelleys  Ledge  and  State  and  Palmyra 
(excavated  to  23  f. ),  75, 117,  ii,  407, 408. 

1875-76.  9,763  c.  y.  dredged  from 
Lovells  Island,  southwest  point;  95,002 
c.  y.  from  Upper  Middle  Bar,  9,406  c.  y. 
from  Great  Brewster  Spit,  and  25, 160  c  y. 
from  Hingham  Harbor;  rock  work  at 
Kelleys  Ledge,  ledge  in  Narrows,  and 
Hingham  Harbor,  76,  168  et  seq. 

1976-77.  Repairs  to  sea  wiul  at  Deer 
Island.  64,136  c.  y.  dredged  from  Upper 
Middle  Bar;  rock  work  at  Great  Brewster 
Spit,  Nashs  Rock  (excavated  to  21  f.), 
and  Kelleys  Ledge,  77,  173  et  seq. 

187  7-78.  Rebuilt  sea  wall  at  Lovells 
Island.  29,133}  c.  y.  dredged  from  Lov- 
ells Island,  southwest  point,  and  1,484| 
c.  y.  from  Upper  Middle  Bar;  rock  work 
at  ledge  Middle  Bar,  Nashs  Rock,  and 
Kelleys  Ledge,  78,  207  et  seq. 

1878-79.  Repairs  to  sea  walls  at 
Rainsford  Island,  Deer  Island,  Gallop 
Island,  and  Long  Island,  and  rebmlt 
sea  wall  at  Lovelb  Island.  46,000  c  y. 
dredged  from  Man-of-war  Shoal;  ro^ 
work  at  Upper  Middle  Bar,  Nashs  Rock 
(excavated  to  20}  f. ),  and  Kelleys  Ledge, 
78,  268  et  seq. 

1879-80.  146  c.  y.  rock  removed 
from  Kellogs  Ledge:  39,917  c.  y.  dredged 
from  Man-of-war  Shoals;  21,054  c.  y. 
dredged  from  Anchorage;  47,953  c.  y. 
dredged  from  Mystic  River;  sea  wall  re- 
paired, 80,  347. 

1880-81.  30,409  c.  v.  dredged  from 
Anchorage  Shoals;  5,007  c.  y.  dredged 
from  Low  Middle  Shoals;  33,114  c.  y. 
dredged  from  Charles  River;  48,343  c  y. 
dredged  from  Mystic  River;  21,924  c.  y. 
dredged  from  Nantasket  Beach  Channel; 
sea  walls  repaired,  81,  516. 

1881-83.  63,453  c.  y.  dredged  from 
Anchorage  Shoals;  48,530  c  y.  dredged 
from  Mystic  River;  29,885  c  y.  dredged 
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from  Charles  River;  19,908  c.  v.  dredged 
from  Nantasket  Beach  Chamiel ;  sea  ^vills 
repaired,  8d,  513,  519. 

1889-83.  40,327  c  y.  dredged  from 
Anchorage  Shoals;  33,490  c.  y.  dredged 
from  Mystic  River;  12,500  c.  y.  dredged 
from  Charles  River;  50  c.  y.  rock  re- 
moved from  Nantasket  Beach  Channel; 
sea  walls  repaired,  88,  447. 

1883-84.  19,990  c.  y.  dredged  from 
Nixs  Mate  Channel;  31,950  c.  y.  dredged 
from  Casile  Island  Shoal;  57,631  c.  y. 
dredged  from  Charles  River;  sea  walls 
repaired,  84,  504. 

1884-8^.  Repairs  to  sea  walls,  86, 
63. 

1885-88.  Repairs  to  sea  walls,  86, 
63. 

1888-87.  94,211  c.  y.  dredged  from 
Fort  Point  Channel;  repair  to  eastern  sea 
wsdl  at  Lovels  Island  and  soath  and  mid- 
dle walls  at  Deer  Island,  87,  512,  516. 

1887-88.  69,000  c.  y.  dredged  from 
main  ship  channel,  88,  450. 

1888-89.  Repairs  made  to  granite 
sea  wall  at  Geoiges  Island,  by  hired  labor. 
1,500  mnning  f.  of  granite  ashlar  and  300 
8.  v.  of  ahell^stone  paving  delivered  on 
Gailope  Island  sea  wall;  work  begmi  bv 
hired  labor  on  extension  of  sea  wall; 
146,556  c  y.  dredged  in  ''Upper  and 
Lower  Middles,"  80,  573,  574,  575. 

1889-90.  Extension  of  granite  wall 
at  GaUope  Island  completed  by  hired  la- 
bor; repairs  made  to  middle  and  north 
head  walls  at  Deer  Island  by  hired  labor; 
5,942  c.  y.  dredeed  and  111  c.  y.  ledge 
removed  from  ''Upper  and  Lower  Mid- 
dles; "  9,0K25  c.  v.  dredged  from  Nantasket 
Beach  Channel,  90,  499,  500,  501. 

18IM^91.  Construction  of  Gailope 
Island  sea  wall  in  progress;  repairs  to 
north  and  middle  head  walls  at  Deer  Is- 
land, 91,  647.  19,724  c.  y.  dredged  from 
Nantasket  Beach  Channel,  91,  651. 
16,440  c.  y.  dredged  from  the  west  end  of 
Brewster  Spit,  91,  652. 

18fM-99.  Repairs  to  sea  wall  at  Great 
Brewster  Island;  extension  of  sea  wall  at 
Gallops  Island  completed;  1, 100 1.  of  rub- 
ble stone  used  as  riprap  protection  for 
the  beach  west  of  seawall  at  Long  Island; 
12,070  c.  y.  dredged  from  west  end  of 
Brewster  Spit;  13u,962  c.  v.  dredged  in 
extension  of  main  ship  channel;  74,779 
c.  y.  dredged  from  main  ship  channel  at 
upper  middle  bar;  70,674  c.  y.  dredged 
from  channel  between  Nixs  Mate  and 
Long  Island,  92,  576^581. 

1899^3.  Sea  wall  at  Great  Brews- 
ter Island  repaired,  and  riprap  at  west  end 
of  the  Long  Island  sea  wall  extended, 
98, 764.  137,213  c.  y.  dredged  from  Mid- 
dle Shoal,  98,  767.  21,594  c.  y.  dredged 
from  Nantasket  Beach  Channel,  98,  769. 


20,697  c.  y.  dredged  from  Jeffries  Point 
Channel,  98,  770. 

1893-94.  Project  for  Jeffries  Point 
and  Nantasket  Beach  channels  com- 
pleted; 302,231  c.  y.  dredged  from  main 
ship  channel  (maps),  94,  552-554. 

1894-9*'(.  Led»B  in  Nantasket  Beach 
Channel  removed;  dredging  in  main  ship 
channel  in  progress;  80,048  c.  y.  dredged 
from  the  Narrows,  95,  624-627. 

1895-96.  Ledge  removal  in  prog- 
ress; sea  walls  in  course  of  repair,  96, 
604-605. 

1896-9r.  Repairs  made  to  about  150 
feet  of  sea  wall  ana  about 400  feet  of  dike; 
in  connection  with  preceding  years,  6,421 
c.  y.  ledge  removed,  97, 843%5.  About 
21,000  c.  y.  dredged  from  Chelsea  Creek, 
97   845. 

1897-98.  228  1.  f.  sea  wall  repaired; 
2,351  c.  y.  ledge  removed  from  main  ship 
channel;  479,S)8  c.  y.  dredged  from  Nar- 
rows, 98,  865-867. 

1898-99.  Sea  walls  under  repair; 
671,394  c.  y.  dredged  from  main  ship 
channel,  99,  1075-1076. 

1899-1900.  Sea  wall  repairs  in 
progress;  875,505  c.  y.  dredged,  1900, 
1195-1197. 

PhTtlcal  charaeteiisU€». 

Of  Deer  Island,  66,  ii,  30;  67,  472;  of 
Loveirs  Island,  66,  ii,  32;  67,  472;  of 
Great  Brewster  Island,  66,  ii,  33;  of 
Tower  Rock,  68,  811;  of  Tower  and 
Corwin  Rocks,  69,  422;  of  Barrel  Rock, 
70,  465;  of  Point  AUerton,  71,  889;  of 
Boston  Harbor,  71,  882;  islands  and 
anchorages,  71,  882;  destruction  of 
islands,  71,  884;  extent  of  same,  71, 
886,  889;  74,  ii,  320;  of  Lovell's  Island 
Shoals,  78,  1089;  of  "Narrows,"  73, 
1096;  of  Hingham  Harbor,  75,  ii,  417, 
etseq.;  of  Man-of-war  Shoal,  77,  183. 

Description  of,  91,  646. 

Description  of,  survey  of  1897,  98,  887. 

Storms  damaging  works,  1900,  1195. 

Plana.     (See  also  Projects. ) 

For  Hingham  Harbor  improvement, 
75,  ii,  417,  4ia 

Private  (city)  urork. 

Surveys  by  city  of  Boston.  (See  Sur- 
veys.) 

Estimates   bv  harbor  commissioners. 


T 


(See  Estimates 

Projects.     (See  Estimates  and  Plans.) 

By  Lt.  Col.  Thayer,  1849,  for  Great 
Brewster  Island  sea  wall,  66,  ii,  38. 

By  CJol.  Graham,  1865,  for  repairs  of 
Deer  Island  sea  walls,  66,  ii,  31. 

By  Lt.  Col.  Benham,  1866,  for  repairs, 
66,  ii,  31. 

By  Lt.  Col.  Foster,  for  improvement 
of  Boston  Harbor  by  dredging,  sea  walls, 
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and  removal  of  rocks,    67,    474;    70, 
468. 

By  Lt  Col.  Thorn,  1873,  for  new  work, 
removing  Nashs  Rock,  Karrows  Rock, 
State  Rock,  and  wreck  of  Deloe,  78, 
1091. 

By  Lt  Col.  Thorn,  1874,  for  irandry 
rock  work,  74,  ii,  318. 

By  Lt.  Col.  Thom,  1875,  for  improving 
Hingham  Harbor,  75,  ii,  410,  418. 

By  Lt.  Col.  Thom,  1878,  for  Anchora^ 
Shoal,  Lower  Middle  Bar,  and  Mystic 
River,  78,  217. 

The  projects  for  the  improvement  of 
Boston  Harbor  have  had  for  their  object, 
first,  its  preservation  by  protecting  the 
shores  of  the  islands  and  headlands  by 
sea  walls,  aprons,  and  jetties,  thus  pre- 
venting additional  wash  into  the  chan- 
nels, controlling  the  tidal  scour,  and  pre- 
serving the  full  height  of  anchorage 
shelter  for  vessels  in  the  roadsteadb; 
secondly,  the  improvement  of  the  harbor 
by  widening,  deepening,  and  straighten- 
ing the  channels  through  dredging  and 
rock  removal,  90,  498. 

The  improvements  undertaken  since 
1866  have  been  projected  as  the  neces- 
sities of  the  harbor  required,  being  in 
general  conformity  with  the  recommenda- 
tions of  the  U.  S.  commissioners,  whose 
labors  terminated  in  1866. 

The  projects  in  detail  have  been  as 
follows:  Protection  of  western  shore 
line  of  Georges  Island  by  stone  apron,  to 
cost  $10,000,  88,  449.  Increased  in  1889 
to  $35,000,  89,  579.  Extension  of  sea 
wall  at  (vallops  Island,  to  cost  $15,000, 
88,  449.  Repair  and  extension  of  rub- 
blestone  apron  protection  to  Long  Island, 
to  cost  $3,000,  88,  449.  Construction  of 
sea  walls  at  south  and  east  bluffs  of  Gov- 
ernors Island,  to  cost  $80,000,  88,  450. 

In  1867  it  was  propoee<i  to  dredge  the 
main  ship  channel  to  a  depth  of  23  f.  at 
ui.  1.  w.,  1,000  f.  wide  at  the  "Upper" 
and  "Lower  Middles,"  and  685  i.  wide 
at  the  ** Narrows."  In  1870  the  pro- 
posed width  at  the  Narrows  was  reduced 
to  625  f.,  and  increased  to  1.100  at  Anch- 
orage Shoal  in  the  inner  harbor.  In  1887 
it  was  proposeil  to  straighten  the  passage 
through  the  "Narrows"  by  cutting  off  a 
spur  projectinj^  from  Lovells  Island.  In 
1888  it  was  entimated  that  to  complete  the 
improvement  of  the  main  ship  channel 
would  require  687,000  c.  y.  to  be  dredged 
from  the  "Upper  Middle"  in  the  inner 
harbor,  estimated  cost,  $250,000, 88,  450, 
451. 

The  project  proposed  by  Maj.  Ray- 
mond in  1885  for  the  improvement  of  the 
Fort  Point  Channel  was  for  the  excava- 
tion of  a  channel  175  f.  wide  and  23  f. 
deep  at  m.  1.  w. ,  from  the  entrance  to  near 


Federal  Street  Bridge,  4,100  f. ;  estimated 
cost,  $100,000.  $60,000  still  reqaired  for 
completion  in  1888.    88,  452,  453. 

The  project  for  improvement  of  the 
channel  between  Nixa  Mate  and  Long 
Island,  adopted  in  1883,  was  to  dredge  a 
channel  200  f.  wide,  12  f.  deep  at  m.  L  w., 
and  about  550  f .  long.  In  1887  it  was 
recommended  that  the  axia  of  the  cat  be 
shifted  30^  to  the  westward,  and  that  it 
be  widened  to  300  f.,  15  f.  deep  at  m.  1.  w. 
The  original  project  was  estimated  to  cost 
$9,000.  The  project  as  revised  in  1887 
was  estimated  at  $25,000.  88,  453,  454. 
A  survey  of  the  main  ship  channel  east  of 
Long  Island  Head  was  provided  for  in 
1888,  at  a  cost  of  $6,000,  88,  454. 

The  general  project  in  1889  included, 
in  addition  to  the  above,  a  project  for 
the  extension  of  Point  Allerton  sea  wall, 
to  cost  $15,000,  and  for  the  repair  of 
Great  Brewster  Island  sea  wall,  to  cost 
$10,000,  89,  679.  Also,  in  1890,  a  proj- 
ect for  dredging  at  the  west  end  of 
Brewster  Spit,  to  cost  $15,000,  90,  506. 

The  a^regate  cost  ot  the  for^;olng 
projects  IS  $455,000,  and  the  aggregate 
estimate  for  completion  in  1890  was 
$395,000,  90,  505. 

The  project  for  improving  Boston  Har- 
bor by  the  excavation  of  a  channel  of  23 
f.  depth  at  m.  1.  w.  having  been  essentially 
completed  in  1891,  Lt  CoL  Mansfield 
proposed  deepening  the  main  ship  chan- 
nel in  Boston  Han)or  to  90  f.  m.  1.  w.; 
estimated  cost,  $1,500,000,  92,  684. 

By  Lt.  Col.  Mansfield,  1892,  for  re- 
vising project  to  provide  for  a  27-f .  chan- 
nel 1,000  f.  wide  in  main  ship  channel, 
m.  1.  w.;  estimated  cost,  $1,250,000,  93, 
766. 

By  Lt.  Col.  Mansfield,  1893,  for  ex- 
penditure of  available  funds  in  improve- 
ment of  main  ship  channel,  93,  767;  for 
use  of  available  funds  for  Nantasket 
Beach  channel  in  obtaining  a  depth  of  12 
f.,  m.  1.  w.,  93,  769;  and  for  completion 
of  project  for  Jeffries  Point  channel  with 
available  funds,  98,  770. 

By  Lt  Col.  Mansfield,  1894,  for  an  18-f. 
channel,  150  f.  wide  in  Chelsea  Creek, 
m.  h.  w.,  to  head  of  navigation;  estimated 
cost,  $65,000,  96,  649. 

In  1898  Col.  Mansfield  estimated  it 
would  cost  $858,750.78  to  complete  the 
project  of  1892,  98,  867. 

By  Col.  Mansfield,  1898,  for  dredging 
a  30-f.  channel  in  main  ship  channel, 
m.  1.  w.,  from  President  Roads  through 
Broad  Sound  channel;  estimated  cost^ 
$481,941.57,  98,  867,  889. 

By  Col.  Suter,  1900,  for  removal  of 
some  ledges  uncovered  in  main  ship 
channel;  estimated  cost,  $76,900,  1900, 
1197. 
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Smrveys* 

Made  by  the  harbor  commiafiionerB  of 
Boerton  during  several  years,  67,  477. 

Extensive  surveys  made,  1856,  by  U. 
S.  Coast  Survey  at  cost  of  city  of  Boston 
for  the  U.  8.  commission,  71,  885. 

Of  Narrows,  by  H.  F.  Bothfield,  C.  E., 
1872, 73, 1089.    Report,  78, 1095. 

For  sunken  rocks,  1873,  74,  114,  ii, 
316,  317,  319. 

Of  Hingham  Harbor,  1874,  76,  ii, 
410.     Report,  75,  ii,  417. 

Of  Man-of-war  Shoal,  1877.  Report, 
77,  183. 

Of  Anchorage  Shoal  and  mouth  of  Mys- 
tic River,  1878,  78,  216. 

Of  lowerpartof  harbor,  1884,  85,  504. 

Survey  of  Fort  Point  Channel  ordered 
by  act  of  Aug.  2,  1882,  made  under  di- 
rection of  Mai.  Rajrmond,  who  reported 
that  a  survey  had  ]ust  been  made  by  the 
State  of  Massachusetts,  84,  588. 

Examination  of  Fort  Point  Channel 
ordered  by  act  of  July  5,  1884,  made 
under  the  directions  of  Maj.  Raymond, 
85,  545. 

Detailed  survey  of  lower  harbor  from 
Long  Island  to  the  sea,  with  bottom  ex- 


aminations and  current  observations, 
made,  1888,  under  direction  of  Lt  Col. 
Gillespie,  88,  451. 

Detailed  survey  of  channel  between 
Brewsters  Spit  and  Geozges  Island  Shoal, 
made,  1890,  under  direction  of  Lt.  Col. 
Mansfield,  90,  501. 

Survey  with  a  view  to  securing  a  30-f. 
channel,  1,200  f.  wide,  from  the  nav^- 
yard  to  the  entrance  to  the  existing  ship 
channel,  and  from  the  main  ship  channel 
in  President  Roads  through  Broad  Sound 
channel,  ordered  by  act  of  June  3,  1896, 
made,  1897,  under  direction  of  Col.  Mans- 
field (report  partly  favorable)  (see  Proj- 
ects), 98,  886. 

Survey  for  35-f.  channel  in  progress, 
1900,  1900,  1199. 

Of  Boston  Harbor,  80,  348;  88,  454; 
87,  517. 

Of  Charles  River  Harbor,  84,  512. 

Of  channel  between  Nix's  Mate  and 
Long  Island,  87,  517;  88,  454. 

Skbtchbs.  Location  of  works,  75,  ii, 
404;  sea  walls  at  Point  Allerton,  Gallops 
Island,  and  Long  Island,  75,  ii,  406. 


BOlJ<|IJET  RIVER,  N.  Y. 


£iii^neen. 

Chief  of  Enoinbers.  Reports,  84, 
330;  91,  388. 

Enginebbs  in  Charge: 

Maj.  W.  McFarland,  1884.  Report,  84, 
2162. 

Maj.  M.  B.  Adams,  1891.  Report,  91, 
2940. 

Assistant.  J.  A.  Gillespie.  Report, 
84,  2163. 


Physical 

Description,  91,  2940. 

Surreys. 

Examination  ordered  by  act  of  Ang.  2, 
1882,  made  under  direction  of  Maj. 
McFarland  (report  unfavorable),  84, 
2162. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  under  direction  of  Mai. 
Adams  (report  unfavorable),  91,  2940. 


BOirniAlVS  RIVER  TO  €V]IIRERE.AIiri>,  HID.,  Canal.a 


BRAlVOTVrilVE  RIVER,  DEL.     (See  Christiana  River;  Wilmington  Harbor, 


Dd.) 


Commeree. 

Important,  84,  881,  885. 

Engineers. 

Chibf  op  Enginebbs.    Report,  84, 139. 

Enoinbbb   in   Charob.     Lt.   Col.   G. 
Weitzel,  1884.     Reports,  84,  879,  882. 

Assistants* 
£.  A.  Giesler.    Report,  84,  880. 
J.  H.  Dager.     Report,  84,  833. 

Physical  cliaraeterfstlcs. 

84,883. 


Plant. 

By  Lt.  Col.  Weitzel,  1883,  for  dredged 
channel,  mouth  to  Market  Street  Bridge, 
Wilmington,  from  50  to  100  f.  wide  and 
from  6  to  9  f.  deep;  estimated  cost,  $96,525, 
84,  883,  884. 

Examination  ordered  b^  act  of  Aug.  2, 
1882,  made  under  the  direction  of  Lt. 
Col.  Weitzel,  1882,  84,  879. 

Survey  made  in  1883,  84,  882. 


a  Suxrey.— Report,  Apr.  19, 1826.    (H.  Doc.  No.  482,  66th  Cong.,  2d  aesB.) 
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lerce.    (See  Finns.) 

Englneen. 

Chibf  of  Enoinbebs.     Report,  84,  99. 

Enginebrb  in  Charob: 
Mai.  J.  W.  Barlow.    Report,  84,  678. 
Maj.  W.  McFarland.    Report,  84, 679. 

A88IOTANT.    H.  N.  Babcock.     Report, 
84,680. 

Plant. 

The  commerce  of  the  port,  1883,  would 
not  justify  expending  $78,000  required  to 


form  a  channel  100  f .  wide  and  9  f.  deep 
through  the  shoal  areas  in  the  harbor, 
84,  679,  680. 

Surveys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  the  direction  of  Maj. 
Barlow,  84,  678. 

Survey  made  under  direction  of  Maj. 
McFarland  (see  Plans),  84,  679. 


BRAZOS  RIVER  AND  OA£.TESTOM  BAY,  TEX.,  channel 

betireen.  a 


Commerce. 

Description  of,  97,  1812,  1813. 

The  route  examined,  1896,  a  regulator 
of  freight  rates  between  certain  Brazos 
River  points  and  Galveston,  07,  1810. 

Ehsineera. 

Chief  of  Enginbbbs.  Reports,  81, 
204;  97,  298. 

Enginbbbs  in  Chabge: 

Maj.  S.  M.  Mansfield,  1881.  Report, 
81,  1376. 

Maj.  A.  M.  Miller,  1897.  Report,  97, 
1809. 

A  flflT flXA  NTS  * 

W.  L.  Webb.     Report,  81,  1376. 

Lt.  W.  V.  Judson.     Report,  97,  1811. 

Physical  characteiifUct. 

Description  of,  81, 1377;  97,  1810. 


Part  of  the  route  examined,  1896,  runs 
through  a  canal  of  the  Galveston  and 
Brazos  Navigation  Co.,  which  coinpany, 
under  its  charter  from  the  6tate  of  Texas, 
collects  toll  from  passing  craft,  97, 1810. 

Plan*. 

By  Maj.  Mansfield,  1880,  for  construct- 
ing a  canal  about  38  miles  long,  80  f.  wide, 
and  4  f.  deep.  Estimated  cost,  $70,353. 
81,  1376,  1379. 

SnrYejrt. 

Ordered  b}r  act  of  Mar.  3, 1879,  81, 204. 

Examination  ordered  by  act  of  June  3, 
1896;  made  in  that  year  under  the  direc- 
tion of  Maj.  Miller  (report  un&vorable), 
97, 1809. 


BRAZOS  RITER,  TEX.  (See  Brazos  River,  between  VeUuco  and  Richmond; 
MotUh  of  Brazos  River;  Double  Bayou,  and  the  moxUks  of  adjacent  streams,  Tex.;  Sainne 
River,  etc.,  Trinity  River;  West  Galveston  Bay  Channel,) 


Approprlatlonft. 

1880,  140,000,  80,  1244. 

1881,  40,000,  81,  1360. 

1882,  60,000,  82,  1462. 
1884,  10,000,  84,  1310. 
1886,  18,750,  86,  1328. 
1896,   6,000,  97,  1808. 

1896,   5,000,  97,  1816  (mirvey). 

Total,  168,750 

Commerce. 

Description  of,  76,  936;  81, 1360;  98, 
1895;  96,  1838,  1839. 

Laige  and  important,  Velasco  to  Rich- 
mond, 96,  1838. 

Relating  to  works  of  Brazoe  River 
Channel  and  Dock  Co.,  97,  1831. 

The  Board,  1896.  was  of  opinion  that 
the  maintenance  ot  the  river  mouth  har- 
bor was  of  sufficient  public  interest  to 
lustify  the  United  States  in  completing 


the  works  of  the  Brazos  River  Channel 
and  Dock  Co.,  provided  that  the  com- 
pany would  deaicate  to  the  public  one 
mile  of  the  river  front  lands  at  the  mouth, 
and  was  also  of  the  opinion  that  the  en- 
hanced value  of  the  property  of  the 
company,  which  would!^  arise  from  the 
Government  taking  charge  of  the  harbor 
works,  would  be  sufficient  compensation 
for  their  transfer  to  the  Government,  97, 
1826. 

The  freight  carried  between  Velasco 
and  Richmond  about  15,435  tons  anliu- 
ally,  99,  344. 

OontracU.  ^ 

1881.  Kanters  &  Son,  jetty  construc- 
tion, 81,  1347.  G.  L.  Long,  jetty  con- 
struction, 82, 1461. 

1889.  R.  Moore,  jetty  construction, 
88,  1067. 

1884,    F.  A.  Brock,  86,  1461. 


a  Survey.— Report,  Apr.  1, 1854,  estlxnAte,  $44,000.    (H.  Doc.  No.  482,  5Gth  Gong.,  2d 
b  GOBt  01  works  of  the  Brazos  River  Channel  and  Dock  Co.,  87. 1822. 
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BRAflEOS  RIVER,  TfiX.--Contiinied. 


DefeiMe. 

Adaptability  as  a  naval  station,  79, 938. 
Recommendations  concerning,  byMaj. 
Howell,  79,  944, 945. 

Em^neers. 

Chikp  op  Enoinekrs.  Reports,  76, 
89;  78,  85;  79,  111,112;  80,  148;  81, 
201,1351;  82,  198;  83,  203;  84,  218; 
85,  228;  86,  225;  87, 191;  88,  175, 1293; 
89,  205;  91,  235;  93,  257;  95,  266;  96, 
230;  97,  297,298;  98,  287;  99,  344; 
1900,  392. 

BOABDS  OF   EngINBKRS. 

Permanent  Board  on  river  and  harbor 
improvement.  Report  of,  81,  1352. 
(See  Pr ejects. ) 

Convened  at  New  York,  Nov.  11,  1887, 
to  report  upon  improvement  of  mouth  of 
the  Brazos  River.  Reports,  88,  1299. 
(Cols.  Casev  and  Abbot,  Lt  Col.  McFar- 
luid,  and  Alai.  King. ) 

A  Board  of  Engineers,  under  instruc- 
tions from  the  Secretary  of  War  dated 
Dec  2,  1896,  convened  at  Velasco,  Tex., 
and  in  Washington,  D.  C,  to  ascertain 
the  character  and  value  of  improvements 
made  at  the  river  mouth  by  the  Braxoe 
River  dlhannel  and  Dock  Co.  Beport 
(see  Commerce)^  97,  1815.  (Col.  H.  M. 
Robert;  Civil  Engineer  R.  Moore,  St. 
Louis,  Mo.,  and  Stehman  Forney,  U.  S. 
Coast  and  Geodetic  Survey. ) 

Enoi>^eebs  in  Charge: 
Maj.  C.  W.  Howell,  1874-80,  75,  79; 

78,  82;  79,  111.    Reports,  75,  929,  937; 

79,  938;  80,  146. 

Maj.  8.  M.  Mansfield,  1880-86.  Re- 
ports, 80, 1242;  81, 1347;  82, 1460;  83, 
1087;  84,  1309;  85,  1460;  86,  1327. 

Maj.  O.  H.  Enist,  1886-89.  Reports, 
87,  1427;  88,  1291,  1294;  89,  1563. 

Maj.  A.  M.  Miller,  1893-97.  Reports, 
93,  1893;  95,  1833,  1838;  97,  1808, 
1815. 

Maj.  J.  B.  Quinn,  1898.  Report,  98, 
1511. 

Oapt  C.  S.  Rich^,  1899-.  Reports,  99, 
1970;  1900,  2335. 

AsSISTAlfTB: 

R.  B.  Tfelfor,  75,  929;  79,  938.  Re- 
port, 76,  929. 

H.  C.  Ripley,  79,  938.  Report,  79, 
939. 

J.  M.  Picton,  83,  1462. 

H.  C.  Ripley.    Report,  87,  1428. 

Lt  W.  C.  Langfitt.    Report,  93, 1896. 

S.  W.  Campbell.    Report,  95,  1835. 

8.  M.  Wilcox.    Report,  95,  1840. 

Le^ftlatlon. 

Texas,  under  a  general  law,  sanctioned 
the  organization  of  the  Brazos  River 
Channel  and  Dock  Co.,  with  authority 
to  extend  its  works  for  the  improvement 


of  the  river  mouth  as  far  inland  as  might 
be  necessary  to  obtain  security  frpm 
storms,  etc.,  98,  1893;  97,  1818. 

Congress,  1888,  authorized  the  com- 
(NUiy  to  construct,  own,  and  operate  jet- 
ties and  other  similar  works  at  the  river 
mouth,  and  to  charge  and  collect  tolls 
therefor,  subject  to  regulation,  provided 
that  the  work  should  be  satisfactorily 
done  in  a  defined  period,  and  the  right 
was  reserved  to  purchase  the  works,  97, 
1819. 

Obnfructlonf. 

Bridges  obstructing  navigation,  75, 
936. 

List  of  railroad  and  other  bridges  with- 
out draws  between  Waco  and  Richmond, 
95,  1833. 

Operations. 

18§0-S1.  Partial  construction  of 
742}  1.  f.  of  north  channel  jetty,  81, 1348. 

l§Kl-§9.  Work  on  north  jetty  in 
promsB,  82,  1461. 

l989^-83.  Work  in  progress  on 
north  and  south  jetties,  83,  1088. 

1 884-§ft«  Work  in  pro$p*ess  on  nbrth 
jetty,  85 ,  1461 .  The  north  jetty  has  been 
partly  completed  throughout  a  length  of 
2,433  1.  f.  The  south  jetty  foundation 
course  laid  for  700  f.,  86,  1327. 

Phyalcal  charaeteiiitles. 

Description  of,  75,  930,  931,  932,  933, 
937,  940,  941,  943,  944;  88,  1294;  93, 
1894;  95,  1833;  97,  1817. 

List  of  obstructions,  75,  930,  931,  934. 

Current  observations,  75,  932,  937;. 
79,  942;  97,  1837. 

Table  of  distances,  75,  933. 

**Littoral  currents,"  75,  937,  940;  97, 
1839. 

Table  of  gauge  readings,  79,  941. 

Slight  tides  in  river,  81,  1349,  1353. 

One  of  the  principal  rivers  of  Texas, 
about  800  miles  long,  flowing  through  its 
central  and  agricultural  portion  into 
Gulf  of  Mexico  without  intervention  of  a 
bay,  having  a  bar  at  the  mouth,  the 
position  of  which  was  considered  in  1897 
to  be  as  variable  as  the  depth  of  the 
channel  through  it,  97, 1817.  Richmond 
distant  about  102  miles  from  the  mouth, 
up  to  which  place  in  1892  navigation  was 
oDstructed  by  snags,  etc.,  93, 1896.  Be- 
tween Waco  and  Richmond,  328  miles, 
navigation  was  obstructed  in  1895  by 
ledses,  shoals,  and  railroad  and  other 
bridges  without  draws,  95,  1833.  From 
Velasco  to  Richmond^  89  miles,  the  river 
tortuous,  banks  varying  in  height  from 
9  to  47  f . ,  and  obstructed  by  shoals,  snags, 
and  a  fall  of  \\  i,  at  Bolivar  Landing, 
95,  1838. 

Effect  of  works  of  improvement,  97, 
1821. 
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BRAZOS  RnrfiM,  TEX.— Continaed. 


Tidal  observationfl  at  mouth,  97, 1836, 
1839. 

Sucface  slope  obeervations,  97,  1837. 

Changes  in  the  river  banks  and  in  the 
Gulf  shore  line,  97,  1838. 

Plana. 

By  Maj.  Howell,  1879,  for  a  harbor 
of  refuge  and  naval  station;  for  widening 
and  deepening  of  channel ;  estimated  cost, 
$12,052  to  $1,762,575,  79,  944,  945.  For 
a  basin  1,000  f.  by  500  by  30  f.;  estimated 
cost,  $157,407,  79,  944  945. 

Private  (State  and   corporate) 
ifTork* 

The  State  of  Texas  expended,  1857-58, 
$60,000  in  an  imorovement  of  the  river 
from  mouth  to  Washin^n,  255  miles, 
75,  934.  Improvement  insufficient,  76, 
935. 

The  improvement  of  the  river  mouth 
was  earned  on  from  1888-96  by  the 
BnuEoe  River  Channel  and  Dock  Co., 
during  which  time  2  straight  and  parallel 
jetties  were  built,  placed  560  f.  apart, 
center  to  center,  tne  east  one  being  4,708 
and  the  west  5,018  f.  lon^;  wing  dams 
were  built  from  these  at  mtervals,  and 
out  from  the  banks  for  about  5  miles  up- 
stream to  Velasco,  98,  1893;  97,  1820, 
1821.    History  of  the  company,  97, 1818. 

Projects. 

By  Maj.  Howell,  1872,  for  the  improve- 
ment of  channel  over  the  bar  at  mouth  of 
river  by  means  of  two  converging  pile 
jetties,  each  five-eighths  of  a  mile  long  and 
400  f.  apart  at  their  outer  ends;  estimated 
cost,  $286,484,    76,  938,941;    80,  1243. 

The  work  not  considered  susceptible  of 
permanent  completion,  80,  1944. 

By  Maj.  Mansfield,  1880,  for  parallel 
jetties  of  brush,  stone,  and  concrete;  their 
direction  to  be  chosen  so  as  to  fix  the 
channel  in  its  natural  position.  Approx- 
imate length  of  north  jetty,  3,600 1.;  of 
south  jetty,  4,350  f. ;  estimated  cost,  $522,- 
890.44,  81,  1349.  Recommended  by  the 
Board  of  Engineers,  81,  1355.  Con- 
curred in  by  Chief  of  Engineers,  and 
approved  by  Secretary  of  War,  81, 1352. 

In  1887  the  $140,833  expended  had  not 
resulted  in  any  useful  effect  upon  the  bar; 
the  plan  for  improvement  to  receive  fur- 
ther consideration,  87,  191. 


In  1887,  upon  consideration  of  liaj. 
Ernst's  report  on  the  results  of  the  sur- 
vey of  that  year,  the  Board  of  Engineers 
recommended  that  no  further  works  of 
improvement  be  at  present  attempted, 
88,  1300. 

By  Maj.  Miller,  1895,  for  removing  ob- 
structions from  the  river  between  Velasoo 
and  Richmond;  estimated  cost,  $10,000, 
and  an  annual  expenditure  of  $2,500  for 
maintenance,  96,  1839. 

History  of  projects  for  deepening  en- 
trance to  river,  97,  1818. 

BeeOommeree. 

Surreys. 

Of  Brazos  River  below  Waco,  including 
bar  at  its  mouth,  by  R.  B.  Talfor,  1874, 
75,  80,  929. 

Of  nver  from  a  point  8  miles  above  its 
mouth  to  outer  bar,  by  H.  0.  Ripley, 
1878,  78,  85;  79,  111,  112.  Report,  79, 
939. 

Of  mouth  of  Brazos  River,  made, 
1887,  under  direction  of  Maj.  Ernst,  88, 
1294. 

Examination  from  its  mouth  to  Rich- 
mond, ordered  by  act  of  July  13,  1892, 
made  in  that  year  under  direction  of 
Maj.  Miller  (report  favorable  to  limited 
improvement),  98, 1893. 

Examination  from  Waco  down  to  Rich- 
mond, ordered  by  act  of  Aug.  20,  1894 
(report  un&ivorable);  the  same  act  also 
ordered  a  survev  from  Velasco  up  to 
Richmond.  Both  were  made,  1895,  un- 
der direction  of  Maj.  Miller  (see  Prcjeds), 
95,  1833,  1838. 

Investigation  of  the  character,  value, 
etc.,  of  the  improvements  made  at  the 
mouth  by  the  Brazos  River  Channel  and 
Dock  Co. ,  ordered  by  act  of  June  3, 1^96, 
made,  1896-97,  by  a  Board  of  Engineers, 
97,  1815.  Surveys  were  made  under 
direction  of  this  board  by  the  Coast  and 
Geodetic  Survey,  which  detailed  to  that 
work,  H.  L.  Marindin.  Report,  97, 1836. 
Report  of  Civil  Engineer  (xirthell,  repre- 
senting the  company,  97,  1840. 

Maps: 

95,  1844. 

Sketch  of  mouth,  75,  936. 

List  of  maps  relating  to  improvement 
of  river  mouth  (not  printed) ,  97, 1^4. 


BRAZOS  RIVER,  TEXAS,  Mouth  of.    (See  Brazos  River.) 


Appropiiatlona.a 

1899,  $85,000,  99,  1969. 

Contract. 

1§99.  C.  Clarke  <&  Co.,  stone,  $2.69 
and  $3.59  per  t. ;  logs  in  place,  20  cents 
perl.  f.  ($68,105),  1900,  2333. 


Engineers. 

CuiKP  OF  Enoinsbbs.    Reports,  99, 
343,  346;  1900,  390,  396. 

Enoinbebs  in  Chabgb: 

Capt.  C^.  S.  Rich^,  1899-.   Reports,  99, 
1969,  1900,  2332,  2426. 


a  The  unexpended  balance  of  appropriation,  act  of  Aug.  6, 1886,  amoanting  to  flft,661.67  (See 
Brazo9  River),  was  realloted  Mar.  8, 1899.  1000.  2832. 
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BRAXOS  RITim,  TEXAS,  Hovtta  ef--Continaed. 


Col.  H.  M.  Robert    Report,  90, 1077. 

AsBtBTANTB: 

8.  W.  Oampbell.  Report,  1900,  2334. 
E.  M.  Uartrick.  Report,  1900,  2433. 
R.  B.  Tailor.    Report,  1900,  2435. 

Legal  proeeedtngt. 

The  Brazos  River  Channel  ^nd  Dock 
Co.,  Apr.  25,  1899,  transferred  to  the 
United  States  jetties  and  auxiliary  works, 
also  a  release  of  ri^j^hts  and  privileges  con- 
ferred upon  it  by  its  charter  or  by  act  of 
Au2.  9,  1898,  99,  1969. 

By  act  of  Jane  3,  1896,  it  would  seem 
that  it  was  unlawful  for  the  Senate  to  re- 
quire the  examination  called  for  Jan.  28, 

1899,  99,  1977. 

Operations. 

1  §99-1900.  Construction  of  north- 
east and  southwest  jetties  in  progress, 

1900,  2332. 

Phyflt^l  ebaracteiistles.  SeeSur- 

Projects. 

By  Col.  Robert,  1899,  for  putting  the 
existang  jetties  in  the  mouth  of  the  creek 
in  a  foir  condition  to  protect  a  dredge 
while  working  in  the  channel ;  also  for  be- 
ginning to  construct  spur  dikes  to  narrow 
the  channel  between  the  jetties,  and  for 
dredging  a  channel  to  a  depth  of  18  f. 
m.  1. 1,  and  150  f.  wide,  estimated  cost, 
1250,000,  99,  1978;  1900,  2332. 

Capt  Riche  estimated,  1900,  it  would 
006t  (1)  $1,265,000  to  extend  the  jetties 


one-half  mile;  (2)  $200,000  to  dredge  and 
to  build  a  system  of  spur  dikes  to  contract 
the  channel  to  440  f.  between  jetties, 
with  $30,000  annually  for  maintenance; 
(3)  $1,300,000  for  a  20-f.  channel,  150  f. 
wide,  by  jettv  extension,  spur  dikes,  and 
dredging,  with  $30,000  annually  for  main- 
tenance, or  $375,000  for  dredging  alone, 
with  $^,000  annually  for  maintenance, 
1900,  2428. 

Surreys. 

Survey  and  estimates  for  improving 
the  mouth  of  Brazos  River  near  Velasco, 
Tex.,  with  all  information  for  continuing 
the  work  done  by  the  Brazos  River  Chan- 
nel and  Dock  C)o.,  or  otherwise,  with 
probable  cost,  ordered,  Jan.  28,  1899,  by 
a  resolution  of  the  Senate  of  the  United 
States;  data  from  the  report  of  the  Board 
of  Engineers,  1896,  submitted,  1899,  by 
Col.  fiobert  (see  Legal  proceedings;  Pro- 
jects), 99,  1977. 

Examination  and  survey  of  mouth  of 
Brazos  River,  Tex.,  with  estimates  of 
cost  of  (1)  extending  the  jetties  one-half 
mile;  (2)  of  the  depth  and  width  of 
channel  to  be  obtained  by  such  exten- 
sion; (3)  and  cost  of  obtaining  a  20-f. 
channel,  150  f.  wide,  ordered  bv  act  of 
Mar.  3, 1899,  made,  1900,  under  direction 
of  Capt.  Rich^  (see  Prcjects),  1900, 
2426. 

Description  of  soundings,  triangula- 
tions,  levels,  and  cross  sections,  1900, 
2436. 


BRAZOS  R1¥E»  (between  Telaseo  and  Richmond),  ITEST 
GALVESTON  BAY  CHANNEL.,  DOrBE.E  BAYOV,  AND 
MOUTHS  OF  ADJACENT  STREAMS,  TEX.  (^ee  Brazos  River,  Tex.; 
West  Galveston  Bay,  channel  in;  Trinity  River,  Velasco  Harbor,  and  Surveys,  Tex.) 


Approprlatlon.o 

1899, 165,000,  99,  1970. 

Englneem. 

Chief  of   Engineers.    Reports,    99, 
343;  1900,  391. 

Engineer  in  Charge.   Capt. C.  8.  Rich6, 
1899-.    Reports,  99,  1970;  1900,  2334. 


ProJeetA.    (See  Approvriaiions.) 

The  project,  1899,  to  ootain  and  main- 
tain a  navigable  channel  4  to  6  feet  deep 
across  the  bars  at  the  mouths  of  most  of 
the  streams  and  bayous  along  the  Texas 
coast,  with  a  dredging  and  sna^ng  plant 
owned  and  operated  By  the  United  States, 
99,344. 


BRAZOS  SANTIAGO  HARBOR,  TEX.^* 


Appropriation!. 

1878,        16,000,  78,  111. 
26,000,  80,  1273. 
75,000,  81,  1367. 
60,000,  82,  1477. 
25,000,  84,  1318. 


1880, 
1881, 
1882, 
1884, 


Appropriations — Continued. 

1886,      $37,500,  86,  1335. 
1888,        25,000,  88,  132a 


Total,  c 253,500 


«The  fands  available  at  the  end  of  the  fiscal  year  1899  for  improving  Brazofl  River,  Tex.,  channel 
in  West  Galveston  Bav  and  Trinity  River.  Tex.,  to  be  used  in  dredging  and  snagging  at  those 
points  in  connection  with  the  appropiia'tion  of  1899,  90, 1970. 
^Survey.    Report  Apr.  18, 1868.    (H.  Doc.  No.  482,  66th  Cong.,  2d  sess.) 
f  The  baianoe  of  167,479  retqm«d  to  the  Treasury,  1896,  was  reallotted,  1900;  1900,  2S40. 
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Conmerce. 

Important,  71,  544.  Obetnictions  to 
commerce,  79,  111. 

Light  and  decreasing,  98,  1891;  95, 
1831. 

Without  water  communication  the  lo- 
cality at  Brazoe  Santiago,  off  Point  Isabel, 
never  to  pronper;  busineRS  is  falling  off, 
1900,  and  the  country  gradually  being 
deserted;  1900,  2470. 

<)oiitracUi* 

197§.  New  Orleans  Wrecking  Co., 
removal  of  wreck,  79,  920. 

1 H  S 1  •    G.  L.  Long,  jetty  construction, 

83,  1476. 

18S3*    R.  Moore,  jetty  construction, 

84,  1317. 

I§fl4*  R.  Moore,  jetty  construction, 
86,  1469. 

Engineers. 

Chibp  ok  Knoineers.  Reports,  70,  32, 
62;  71,  67;  79,  111;  80,  149;  81,  203, 
204;  82,  200;  83,  205;  84,  220;  86,  229; 

86,  226;  87,  192;  88,  176;  89,  206;  90, 
185;  91,  234;  92,  227;  98,  257;  94,  239; 
96,  265,  266;  99,  346;  1900,  393,  397. 

Board  op  Engineers.  River  and  har- 
bor improvements.  Report,  82,  1489. 
(See  Projects,) 

Engineers  in  Charge: 

Capt.  McClellan,  1853.  Report  (ex- 
tract)  71   545. 

Maj'.  C.  W.  Howell,  1870-80.  Reports, 
71,  544;  79,  919;  80,  146. 

Maj.  8. M.  Mansfield,  1880-86.  Reports, 
80,  1272;  81,  1365;  82,  1475, 1480;  88, 
1094;  84,  1316;  86,  1468;  86,  1334. 

Maj.  0.  H.  Ernst,  1886-91.     Reports, 

87,  1433;  88,  1320;  89,  1568;  90,  1813. 
Maj.  C.  J.  Allen,  1891-92.    Reports, 

91,  1930;  92,  1553. 

Maj.  A.  M.  Miller,  1893-95.  Reports, 
98,  1890;  94,  1413;  96,  1819,  1830. 

Capt.  C.  8.  Rich6, 1900-.  Reports,  1 900, 
2340,  2469. 

Assistants  * 

Lt.  H.  M.  Adams,  71,  67.  Report,  71, 
544. 

H.  8.  Douglass.    Report,  79, 920. 

H.  C.  Ripley.  Reports,  81,  1367;  82, 
1477,  1482. 

J.  G.  Wright.     Report,  88,  1095. 

Lt.  W.  L.  Fisk.     Report,  84,  1318. 

Lt.  «.  A.  Zinn.    Report,  88,  1327. 

E.  M.  Hartrick.    Report,  1900,  2471. 

Operations. 

1§6S*  Closing  of  Pass  of  Boca  Chica 
in  order  to  increase  amomit  of  water  flow- 
ing through  Brazos  Pass,  71,  545. 

1S7S-79.  Wreck  of  bark  Rhie  des 
Mers  removed  from  harbor,  79,  920. 

1  §  8 1  -§  9.  Construction  of  south  jetty 
commenced  and  495 1.  f .  partly  completed, 
82,  1476. 


1S89-83.  Work  in  progreaB  OTer 
2,300  1.  f.  of  south  jetty.  Delay  from 
yellow  fever.    88,  1095. 

1 8 83-94  •  Work  in  progreson  south 
jetty,  84,  1317. 

1 8  84-8  ft.  Work  in  progress  on  south 
jetty;  total  length  of  3,500  f.,  86,  1468; 
86,  1334. 

1884^87.  Survey  of  harbor  in  prog- 
ress, 87,  1433. 

Physleal  etaaracterlstica. 

General,  71,  544,  545. 

Description  of  pass,  81, 1368;  82, 1489. 

Gradual  filling  of  harbor,  81,  1369. 

8mall  rise  of  tides,  82,  1490. 

Dimensions  of  harbor  as  shown  by  sur- 
veys from  1867  to  1887;  stability  of  sand 
bottom,  88,  1326. 

Brazos  Santiago,  the  pass  or  channel  of 
communication  between  the  Gulf  of  Mex- 
ico and  Laguna  Madre;  it  affords  the 
only  navigable  approach  to  Point  Isabel, 
the  port  of  the  frontier  town  of  Browns- 
ville, on  the  Rio  Grande,  1900,  2469. 

Plans,    f  See  Projects. ) 

By  Lt  Adams,  a  jett^,  foundation  to 
be  constructed  by  covering  bottom  with 
a  layer  of  gunny  sacks  filled  with  hydrau- 
lic concrete,  above  the  foundation  the 
jetty  to  be  built  of  blocks  of  hydraulic 
concrete,  the  jetty  to  oonoentrate  the 
whole  action  of  outward  current  upon  one 
part  of  the  bar.  Estimate,  1775,000.  71, 
67,  545,  546. 

Projeet.    (See  Han. ) 

By  Maj.  Howell,  removal  of  wreck,  79, 
919. 

By  Maj.  Mansfield,  1881,  deepening  the 
channel  across  the  bar  and  the  mainte- 
nance of  a  suitable  harbor  inside  the  pass, 
with  two  parallel  jetties  at  the  mouth  of 
the  river  extended  to  the  12-L  curve, 
and  a  dam  from  Point  Isabel  to  Brazos 
Santiago  closing  the  lagoon,  the  south 
jetty  to  be  3,630  f.  and  the  north  jetty 
2,940  f.  long.  Estimate,  $678,084.50. 
81, 1367, 1372;  82, 1478, 1481, 1489, 1490; 
86,  1334. 

Approved  by  Board  of  E^ngineers,  1881, 
so  far  as  the  application  of  available  funds 
to  construction  of  south  jetty  would  per- 
mit, 82,  1490;  86,  1335;  87,  1433. 

In  1888,  the  works  theretofore  con- 
structed having  practically  disappeared, 
Maj.  Ernst  estimated  the  cost  of  recon- 
struction of  both  jetties  at  $1,130,000, 88, 
1321. 

The  total  of  expenditures  under  appro- 
priations at  the  date  of  rendering  the 
above  estimate  was  $188,590,  making  the 
revised  estimate  from  the  annulment  of 
the  work  $1,318,590,  91,  1931;  99,  1554. 

Project,  1900,  to  hire  a  dredging  plant 
to  dredge  channel  over  the  uur  to  give 
temporary  relief  to  the  locality,  99, 2340. 
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By  Lt.  Adams.    Report,  71,  544. 

From  Braasofl  Santifl^  to  Point  Isabel, 
ordered  by  act  of  Mar.  3, 1881,  made  under 
direction  of  Maj.Manfifield,1882, 82, 1477. 

Of  harbor  and  bar,  made  1887,  onder 
direction  of  Maj.  Ernst,  88,  1322. 

Examination  of  the  bar  and  harbor 
ordered  by  act  of  Aug.  17,  1894,  report 
submitted  by  Maj.  Miller,  1^94  (report 
onfavorable),  06,  1830. 


Examination  of  harbor  at  Brazos  San- 
tiago, off  Point  Isabel,  Tex.,  with  a  view 
to  removing  bars  and  to  furnishing  an 
inlet  to  permit  ocean-going  vessels  to  enter 
the  harbor,  ordered  bv  act  of  Mar.  3, 
1899,  made,  1899,  unaer  direction  of 
Capt.  Bich^  (report  unfavorable),  lOOOi 
2469. 

Maps.     82,  1478;  84,  1318. 


BRAZOS  SAIVTIAGO  RIYER.     (See  :SaHne  River,  etc, ) 
BRETON  BAY,  HB.  (Leonard town  Harbor). 


Appropriations. 

1878,  f5,000,  78, 
4,000,  70, 


1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 


3,000,  80, 
3,000,  81, 
5,000,  82, 
3,000,  84, 
6,500,  86, 
3,000,  88, 
5,000,  00, 


72,  573. 

83,601. 

756. 

951. 

1012. 

981. 

902. 

816. 

1062. 


Total,  37,500 


Conunercse. 

Important,  75,  ii,  109;  78,  513. 
Description  of,  1000,  1744. 
Contracts. 

187§.  G.  H.  Ferris,  dredging,  12} 
cents  per  c.  v.,  70,  600. 

1879.  G.  C.  Fobes  &  Co.,  dredgmg, 
16  cents  per  c.  y.y  80,  756. 

1 9  SO.  National  Dredging  Co. ,  dredg- 
ing, 15  cents  per  c.  v.,  81,  950. 

1 88 1 .  National  Dredging  Co. ,  dredg- 
ii^,  15}  cents  per  c.  v.,  82,  1011. 

1 883.  Potomac  Dredging  Co. ,  dredg- 
ing, 18  cents  per  c.  v.,  88,  797. 

1884.  T.  P.  Morgan,  dredging,  12 
cents  per  c.  v.,  85,  964. 

1 8 86.  National  Dredging  Co. ,  dredg- 
ing, 11  cents  per  c.  y.,  87,  930. 

1 888.  Atlas  Dredging  Co. ,  dredging, 
13}  cents  per  c.  j.,  80,  1001. 

1891.  Baltmiore  Dredging  Co., 
dredging,  12}  cents  per  c.  y.,  01,  1258. 

Engineers. 

Chief  of  Engineebs.  Reports,  75, 
90;  78,  72;  70,  83;  80,  112;  81,  152; 
82,  147;  88,  152;  84,  155;  85,  145;  86, 
140;  87,  107;  88,  109;  80,  126;  00,  112; 
01,  140;  02,  141;  00,  223;  1000,  254. 

Engineers  in  Chaboe. 

Maj.  Wm.  P.  Craighill,  1874.  Report, 
75,  ii,  108. 

8.  T.Abert,  U.  8.  Agent,  1878-91.  Re- 
ports, 78,  512;  70,  600;  80,  756;  81, 
949;  82,  1009;  83,  797;  84,  981;  85, 
964;  86,  901;  87,  928;  88,  815;  80, 
1001;  00,  1062. 

Lt  Col.  P.  C.  Hains,  1891-92.  Report, 
01,  1258. 

9207—02 9 


Maj.  C.  E.  L.  B.  Davis,  1892.  Report, 
02,  1045. 

Lt.  Col.  C.  J.  Allen,  1900-.  Reports) 
1000,  1743,  1745. 

Assistant.  H.  Bacon.  Report,  75, 
ii,  109. 

Esttmatee.     (See  Plans  and  Projects. 

By  H.  Bacon,  concurred  in  by  Maj. 
Craighill,  channel  150  f.  bv  9  f.,  $30,000; 
channel  150  f.  by  8  f.,  $19,000;  channel 
100  f.  by  9  f.,  $21,000;  channel  100  f.  by 

8  f.,  $13,000,  75,  ii,  108,  109.  First 
adopted  by  Mr.  Aber^  78,  513. 

By  8.  T.  Abert,  1879,  to  complete  ex- 
isting project,  $21,000,  70,  601. 

<>peratlons. 
1§  78-79.    Channel  dredged  60  f.  by 

9  f.  through  the  shallowest  water  and  a 
basin  for  turning  steamers  at  the  wharf, 
70  83  600. 

i§70-§b.  21,600  c.  y.  dredged  from 
basin  and  channel,  80,  756. 

18§0-81«  17,976  c.  y.  dredged  from 
channel  and  basin,  81,  950. 

l§§l-89.  16,256  c.  y.  dredged  from 
basin,  82,  1011. 

l§§3-§3.  22,048  c.  y.  dredged  from 
channel  and  basin,  83,  798. 

18S4-85.  20,359  c.  y.  dredged  from 
channel  and  basin,  85,  964. 

1886-87,  40,930  c.  y.  dredged,  87, 
930. 

1888-89.  13,141  c.  y.  dredged,  80, 
1001. 

1 890-9 1 .  Dredging  in  progress  under 
contract,  01,  1258. 

1891-92.  28,800  c.  y.  dredged,  02, 
1046. 

Phyilcal  cbaraeterfsticfi. 

Description  of,  75,  ii,  109;  78,  513; 
1000,  1745. 

Plans.     (See  Estimates  and  Projects, ) 

By  H.  Bacon,  dredging  a  channel  8  f. 
or  9  f.  in  deptn  and  100  f.  or  150  f.  in 
width  and  a  basin  for  turning  steameis, 
75,  ii,  108,  110. 

Projects.    (See  Estimates  and  Plans.) 
By  S.  T.  Abert,  dredging  a  channel  150 
f .  by  9  f .  and  a  basin  for  turning  steamers 
at  the  wharf,  75,  513;  70,  600. 
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By  Lt  Col.  Graighill,  1875.  dredged 
channel  150  f.  wide  and  9  f.  deep  from 
Breton  Bay  to  Leonard  town  wharf;  esti- 
mate, $30,000,  70,  ii,  108;  80,  757. 
After  an  expenditure  of  $23,000  8.  T. 
Abert  proposed  in  1885  an  amended  proj- 
ect, whereby  the  channel  was  to  be 
widened  to  200  f.,  the  basin  and  channel 
to  be  not  lees  than  10  f.  deep;  estimate, 
$26,000,  86,  965.  In  1890  the  original 
prefect  was  resumed,  a  width  of  150  f. 
and  d^th  of  9  f .  beim^  deeme<l  sufficient 
to  furnish  all  the  facilities  required  by 
existing  navigation,  91,  1258;  92,  1045. 


Lt  Col.  Allen  estimated,  1899,  it  would 
cost  $36,480  to  improve  channel  in  bay, 
1900,  1746. 

Snrrejra. 

By  H.  Bacon,  1874,  under  direction  of 
Mai.  Craighill.    Report,  75,  ii,  108,  109. 

Examination  and  survey  ordered  by 
act  of  Mar.  3, 1899,  made  1899  by  Lt  CoL 
Allen  (report  favorable)  (see  PrqiecU), 
1900,  1743,  1745. 

Maps.    87,  930;  89,  1002. 


BRIBOEPOBT  HABBOB,  COMN. 


Approprtatlona. 

1836,    $10,000,  66,  iii,  29;  71,  788. 


1852, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 


10,000,  66,  iii,  29. 
20,000,  71,  86. 
40,000,  72,  84. 
30,000,  78,  92. 
20,000,  74,  102. 
15,000,  75,  105. 
10,000,  76,  53. 
10,000,  78,  53. 
10,000,  79,  59. 
10,000,  80,  463. 
10,000,  81,  604. 
10,000,  82,  619. 
5,000,  84,  652. 
20,000,  86,  645. 
10,000,  88,  557. 
20,000,  90,  639. 
20,000,  92,  688. 
10,000,  95,  795. 
28,000,  96,  709. 
50,000,  99,  1169. 
50,000,  1900,  1340. 


Total,  418,000 

Commerce. 

Obstructions  to  commerce,  66,  iii,  20; 
iv,  199. 

Commercial  importance  of  Bridgeport, 
Conn.,  71,  797;  74,  ii,  267;  79,  350. 

Prospective  increase  in  business  conse- 
quent upon  improvement,  89,  697,  700. 

Description  ol,  99,  1176. 

Contracts. 

1§36«  Holmes  &  Kandall,  dredging, 
79   351. 

1853.    8.  N.  Payne,  dredging  27,649 


c.  y.,  30  cents,  79,  351. 
18 


871.  F.  H.  Smith,  dredging  24,494 
c.  y.,  23t^  centd.  C.  C.  Campbell,  rip- 
rapping.    71,  788. 

187a.  D.  V.  Howell,  riprapping.  S. 
F.  Shelboume,  dredging  28,058^  c.  y.,  21i 
cents.    72,  900. 


1873.  H.  N.  &  A.  J.  Beardsley,  dredg- 
ing 165,751  c.  v.,  18  cents,  74,  ii,  267. 

1874.  E.  R.  Seward,  e  dredging  145,- 
343  c.  y.,  14^  cents,  76,  ii,  258. 

187ft.  £.  R.  Seward,  dredging  100,- 
264  c.  y.,  12}  cents,  76,  ii,  250;  76, 
228. 

1877.  H.  N.  &  A.  J.  Beardsley,  di^- 
fng  85,603  c.  y.,  81  cents,  77,  217;  78, 
405. 

1878.  6.  C.  Fobes  <&Co.,  dredging 
85,027  c.  y.,  10  and  14  cents,  79,  351. 

1879.  H.  N.  dc  A.  J.  Beardsley,  dredg- 
ing, 15  cents  per  c.  y.,  80,  462. 

1880.  H.N.&A.J. Beardsley, dredg- 
ing, 10  and  20  cents  per  c  y..  81,  603. 

1881.  H.  N.  &  A.  J.  Beardsley,  dredg- 
ing, 10  cents  per  c.  y.,  81,  604. 

1883.  H.  Du  Dola  &  Sons,  dredging, 
9i  cents  per  c.  v.,  88,  521. 

1885.  H.  Ihi  Bois  A  Sons,  dredging, 
7i  cents  per  c.  v.,  86,  651. 

1886.  A.  J.  Beanisley  A  Co.,  dredg- 
ing, 5A  cents  per  c.  y.,  87,  612. 

1888.  C.  Du  Bois  and  H.  N.  Da  Bois, 
dredging,  14  cents  per  c.  y.,  88,  558. 

1889.  A.  J.  Betuxisley  &  Son,  dredg- 
ing, 18  cents  per  c.  v.,  89,  697. 

1891.  Brown  &  Fleming,  stone  break- 
water, $1.29  per  ton,  91,  782.  G.  B. 
Beardsley,  dredging,  14.6  cents  per  c.  y. 
91    783 

1899.  A.  J.  Beardsley,  dredging,  9i 
cents  per  c.  y.,  s.  m.  ($19,000),  98, 
941. 

1894.  A.  J.  Beardsley,  dredging,  69,- 
565  c.  y..  Hi  cents  per  c.  y.,  96,  7&. 

1896.  G.  B.  Beardsley,  dredging,  10 
cents  ner  c.  v.  ($14,000),  97,  960. 

1898.  H.  Du  Bois'  Sons,  dredging, 
6/,^  cents  per  c.  y.  ($5,520),  99,  1170, 
1171. 

1 899.  Hughes  Bros.  &  Bangs,  dredg- 
ing, 5  cents  per  c.  y . ;  8tonewo»,  $2  per 
long  ton  ($151,325),  99,  1171. 


a  Survey  .—Report,  Sept.  26, 1838;  esUmate,  $62,800,  and  Dec.  11, 1852,  estimate,  $10,000.    (H.  Doc  No. 
4S2,  65th  ConR.,  2d  Bees.) 


b Given  as  28,303  c.  y.,  74,  11,  286;  as  46,618  (5.313+11,902+28,808),  79,  352. 
c  Contract  extended,  75,  Ii,  258;  76,  Ii,  228. 
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Engineers. 

Chief  of  Engincbbs.  Beports,  66,  7, 
ii,  41,  iii,  19:  68, 68;  60,  58;  70,  31,  76; 
71,  85;  72,  83;  78,  92;  74,  102;  76, 
105;  76,53;  77,47;  78, 53;  79, 59;  80, 
79;  81,94;  82,95;  88,90;  84,97;  85, 
85;  86,  86;  87,  49;  88,  50;  89,  63;  90, 
56;  91,  70;  92,  74;  98,  80;  94,  71;  95, 
80;  96,  77, 102;  97,  23;  98,  99;  99, 112, 
124;  1900,  129. 

Engineers  in  Charge: 

Capt  W.  H.  Swift,  1838,  71,  788. 

Gapt.  Georee  Dutton,  1852,  71,  789. 

Capt  D.  C.  Houston,  1866-70,  66,  ii, 
41.  Reports,  66,  iv,  199;  68,  750;  69, 
410,  412. 

Maj.  G.  K.  Warren,  1870-75,  70,  -74. 
Reports,  70,  453;  71,  786;  72,  895;  73, 
1019;  74,  ii,  265. 

Maj.  J.  W.  Barlow,  1876-83.  Beports, 
75,  11,  258;  76,  227;  77,  217;  78,  404; 
79,  349;  80,  462;  81,  603;  82,  617. 

Lt  Col.  W.  McFarland,  1883-86.  Re- 
ports, 88,  520;  84,  652;  85,  651. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Be- 
ports, 86,  644;  87,  610;  (Col.),  88, 
555;  89,  693,  698,  700;  90,  637;  91, 
778;  92,  685.  \ 

Lt  Col.  H.  M.  Bobert,  1893-95.  Be- 
ports, 93,  937;  94,  659;  (Col.),  95, 
791. 

Maj.  H.  M.  Adams,  1896.  Beports,  96, 
707  803. 

Maj.  8.  8.  Leach,  1897-.  Beports,  97, 
959;  98,961;  99, 1168, 1173, 1187;  1900, 
1339. 

AsBurrANTs: 

8.  Simons,  79,  351. 

G.  Beckwith.    Beport,  66,  iv,  201. 

Capt  A.  H.  Holgate.    Beport,  69,  413. 

W.  8.  Edwards,  71,  787;  72,  896. 

W.  W.  Starr,  jr.,  78,  1021.  Beports, 
74,  ii,  266;  75,  ii,  260;  76,  228. 

Efltlmateft.  (See  also  Flam  and  Prcj- 
ecu.) 

By  8.  Simons,  1838,  dredging  through 
outer  and  inner  bars,  $52,800,  79,  351. 

By  Maj.  Warren,  widening  channel  to 
200  feet,  $72,000  in  addition  to  original 
estimate,  71,  796.  For  a  breakwater, 
$371,000  to  $567,000,  71,  794  rf  seq. 

By  W.  W.  Starr,  jr.,  widening  channel 
and  constructing  jetty,  $126,050,  74,  ii, 
268.  Deepening  channel,  $16,442.75  to 
$147,673, 75,ii,  260.  Modified  estimates, 
$25,017.30  to  $45,757.90,  76,  228. 

mMtructfoMf. 

List  of  bridges  crossing  the  harbor,  96, 
707;  99,  1189. 

Plans  of  the  city  of  Bridgeport  for  draw- 
bridge over  Yellow  Mill  Cove  approved, 
98,  962. 

Operations. 

1837-38.    Channel  60  feet  wide  and 


8  feet  deep  dredged  across  outer  bar,  70, 
453;  71,  788;  79,  35L 

1853-64.  27,649  c.  y.  dredged,  71, 
789*  79   351. 

1871-791  521  1.  f.  jetty  extension, 
24,494  c.  y.  dredged,  72,  83,  896. 

1879-73.  859  1.  f.  jetty  extension, 
28,058  c.  y.  dredged,  78,  92,  1020. 

1873-74.  165,751  c.  y.  dredged; 
one  wreck  removed,  74, 102,  ii,  265,  266. 

1874-75.  126,671  c.  y.  dredged, 
75,  ii,  258,  260. 

1875-76.  118,936  c.  y.  dredged, 
76,228. 

1877-78.  85,603  c.  y.  dredged,  78, 
404*  79   353. 

1878-79^  86,027  t-.  y.  dredged,  79, 
59  349. 

1879-80.  89,417  c.  y.  dredged,  80, 
462. 

1880-81.  70,703  c.  y.  dredged,  81, 
604. 

1881-83.  90,000  c.  y.  dredged,  82, 
618. 

1863-83.  90,561  c.  y.  dredged,  88, 
520. 

1884-85.  59,352  v.  y.  dredged,  85, 
651. 

188e-87.  261,960  c.  y.  dredged,  87, 
610. 

1887-88.  14,000  c.  y.  dredged,  in- 
creasing depth  over  shoal  to  12  feet  mean 
low  water,  88,  556. 

1888-89.  34,051  c.  y.  dredged,  89, 
695. 

1889-90.  10,946  c.  y.  dredged,  90, 
638. 

1800-91.  750  tons  riprap  placed  m 
breakwater,  completing  300  1.  f.  of  the 
same,  91,  781. 

1891-93.  9,077  tons  riprap  placed 
in  breakwater;  30,000  c.  y.  dredged,  92, 
687. 

1893-93.  190,132  c.  y.  dredge<i,  93, 
939. 

'  1894-95.    48,456  c.  y.  dredged,  95, 
794. 

1895-96.  21,523  c.  y.  dredge<l,  96, 
708. 

1897-98.  137,700  c.  y.  dredged,  98, 
962. 

1898-99.  A  channel  200  f.  wide, 
and  12  f.  deep,  m.  1.  w.,  dredged  from  the 
main  channel  of  the  harbor  to  a  point  50 
f.  below  Yellow  Mill  Bridge,  99, 1169. 

Physical  cliaraeteiistlc^. 

Tides  66,  iii,  20,  iv,  199;  69,  414,  415; 
79,350. 

8hores  of  Long  Island  Sound  described, 
71,  791;  72,  897. 

Description  of,  88,555;  93,937;  96,804. 

Plans.     (See  Estimates  and  Projects.) 

By  S.  Simons,  1838,  dredging  a  chan- 
nel 200  f.  wide  and  8  f.  deep  through 
outer  and  inner  bars.  79,  351. 
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By  Capt.  Houston,  construction  of  a 
breakwater,  66,  iv,  201. 

By  Cant.  Holgate,  conBtniction  of  6 
piers  of  UH>He  stone,  to  prevent  further 
growth  of  Band  spit,  69,  415. 

By  Maj.  Warren,  breakwater  1,200  y, 
long,  11  f.  high,  6  f.  wide  on  top,  the 
bo<1y  of  breakwater  to  be  of  Holid  masonry 
n'sting  upon  a  Ik  d  formed  by  large  bloclcfi 
of  stone  and  protected  by  riprap,  71, 
794. 

By  W.  W.  Starr,  jr.:  Ist,  for  dredging 
a  5O0-i.  channel  through  outer  bar,  600-f. 
channel  through  inner  l)ar,  500-f.  channel 
between  inner  beacon  and  Naugatnck 
pier,  and  20,000  c.  y.  at  Flat  Iron;  also 
for  extension  of  jetty;  2d,  for  deepening 
channels  to  12  or  15  f.  with  a  width  of 
100,  200,  or  300  f.;  3d,  see  ProjecU,  74, 
ii,  288;  76,  ii,  2(K);  76,  228. 

Projects.     (See  Estimates  and  Plans.) 

By  Capt.  Swift,  18:58,  dredging  a  chan- 
nel 60  f.  wide  and  8  f.  deep,  across  outer 
bar,  71,  788. 

By  Cai)t.  Dutton,  1853,  dredging  a 
channel  200  f.  wide  and  8  f.  deep,  esti- 
mate originally  |22,000,  8ul)eequently 
reduce<i  to  $14,()00,  71,  789. 

By  Maj.  Warren,  dredging  channel 
100  f.  wide  and  14  f.  deep  through  outer 
and  inner  bars;  sea  wall  of  a  row  of  dol- 
phins 2,600  f.  long,  built  in  groups  of  5 
piles  8  f.  apart;  also  dry  wall  of  split 
granite  400  f.  long;  estimate,  $124,000, 
71,  86,  787,  791,  796;  79,  362. 

By  Mai.  Barlow,  deepening  channel  to 
12  L  with  a  width  of  100  f.;  estimate, 
$16,442.75,  76,  ii,  260.  Widening  12-f. 
channel  to  300  f.;  estimate,  $25,200,  78, 
53,  404;  79,  350. 

The  projects  of  1871-75  proposed  the 
formation  of  a  channel  of  naviga])le  width 
and  12  f.  deep  from  Lon^  Island  Sound 
to  the  lower  bridge;  ewtmiate,  $138,000 
for  dredging;  also  a  riprap  jotty  1,380  f. 
long  from  Long  Beach;  ey^timate,  $35,000, 
80, 462.  Work  conii)leted  in  1880  under 
aggregate  appropriations  amounting  to 
$195,000,  when  Maj.  Barlow  proposed 
the  widening  to  600  f.  of  the  channel 
from  the  inner  beacon  to  the  steamboat 
wharf;  estimate,  $60,000.  81,  604;  86, 
651;  86,  644;  87,610. 

By  Col.  Houston,  1887,  dredging  to  12 
f.,  m.  1.  w.  the  channel  from  the  Nauga- 
tuck  R.  R.  wharf  up  to  the  lower  bridge; 
also  for  increasing  the  width  of  the  chan- 
nel to  600  f. ;  estimate,  $17,000,  88,  557. 
In  1889  Col.  Houston  modified  and  ex- 
tended his  project:  (1)  Completion  of  a 
channel  12  i.  deep  at  m.  1.  w.  and  300  f. 
wide,  Long  Island  Sound  to  the  lower 
bridge;  estimate,  $17,000;  (2)  comple- 
tion of  a  channel  9  f.  deep  and  100  f.  wide 
from  the  lower  bridge  to  the  head  of  the 


harbor;  estimate,  $8,000;  (3)  breakwater 
extending  from  a  point  callea  The  Tongue 
in  the  western  side  of  the  harbor  entrance, 
southeast  to  the  inner  beacon;  estimate, 
$30,000.  Total  estimate  cost  of  project, 
$55,000,  with  an  annual  expenditure  for 
maintenance  of  dredged  channels  of 
$3,000,  89,  696;  90,  637,  638. 

History  of  projects,  91,  779. 

In  1892  Col.  Houston  proposed  to  com- 
plete the  channels  al)ove  the  bridges,  to 
remove  the  shoal  places  above  the  Nau- 
gatuck  R.  R.  wharf,  and  to  widen  the 
channel  eastward  to  the  harbor  lines  an 
additional  width  of  about  200  f . ;  also  to 
complete  the  breakwater  from  The 
Tongue  to  the  inner  beacon;  estimate, 
$35,000,  92,  688. 

By  Lt.  Col.  Robert,  1894,  for  a  channel 
100  f.  wide  and  15  f.  deep  through  the 
outer  bar,  96,  793. 

By  Maj.  Adams,  1895,  for  extending 
the  15-f.  channel  to  the  lower  bridge, 
making  it  300  f.  wide  up  to  the  iniier 
beacon  and  200  f .  wide  al>ove  that  beacon, 
which,  with  the  uncompleted  work  of 
the  then  existing  project,  was  ^timated 
to  cost  $90,000,  96,  707. 

By  Maj.  Leach,  1897,  for  widening  to 
200  f.  the  15-f.  channel  on  its  east  side 
from  the  sound  to  the  outer  beacon,  a 
distance  of  about  4,700  f.,  and  for  extend- 
ing the  channel  from  the  bar  to  the  inner 
b^icon,  a  distance  of  about  1,300  f.,  with 
a  width  of  from  60  to  100  f.,  97,  959. 
Modified,  98,  962, 

By  Maj.  Leach,  1898,  for  (1)  dredging 
a  main  channel  18  f.  deep,  300  f.  wide 
eouth  of  the  inner  beacon  and  200  f .  wide 
north  of  it;  3  anchorage  basins;  channels 
12  f.  deep,  100  f.  wide,  and  1  mile  long 
each  in  roquonnock  River  and  Yellow 
Mill  Cove;  channels  9  f.  deep,  100  f. 
wide,  and  three-fourths,  one-eighth,  and 
I  one-half  mile  long  in  Johnsons,  Cedar, 
and  Burr  creeks,  respectively;  (2)  repair 
and  maintenance  of  the  four  breakwatere 
already  built,  and  construction  and  main- 
tenance of  shore  protection  on  Fayer- 
weather  Island;  estimate,  $300,000,  99, 
1175;  1900,  1339. 

Maj.  Leach  estimated,  1899,  it  would 
cost  $175,000  to  extend  and  widen  harbor 
channel  in  accordance  with  a  plan  of 
Congress,  which  plan  Maj.  Leach  did 
not  consider  most  suitable  for  the  needs 
of  the  harbor,  99,  1188. 

Surreys. 

By  Lt.  Blade,  U.  8.  N.,  1837,  66,  iv, 
199*  71   788. 

By  g!  Beckwith,  1866-08,  69,  413. 
Report,  66,  iv,  201. 

By  W.  S.  Edwards,  71,  787. 

Bv  W.  W.  Starr,  jr.,  73,  1021;  74,  ii, 
267.* 
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Under  direction  of  Maj.  Barlow,  1878, 
79,  349. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  in  1895  by  Maj.  Adams  (see  Proj- 
ects), 96,  803. 


Harbor  lines  established  by  the  Secre- 
tary of  War  in  1893,  94,  661. 

Maps.     Map  of  the  harbor,  79,  360; 
82,  618;  86,  662,  87,  612;  98,  940. 


RRIOAIVTIBTE  REACH    AlVD  KVLET,   BT.   J.    (channel    behind) 
Ahseeon  and  Riigantlne  Inlets.    {See  Absecon  Inlet.) 


Commerce. 

Small. 

Enfl^lneers. 

Chief  op  Engineers.  Report,  '87,  86. 

Engineer  in  Charge.  Lt.  Col.  H.  M. 
Robert,  1886.     Report,  87,  821. 


IPhfieal  characteiittl€». 

Difficult  to  keep  achannel  open,  87, 821. 

Examination  ordered  by  act  of  Aug.  5, 
1886;  made,  1886,  under  direction  of  Lt! 
Col.  Robert  (report  unfavorable),  87,821. 


BROAR  AlVR  1»AL.IJRA  RI¥£R8,  AROTE  COI.1J1IIRIA,  S.  C. 


En^neerf. 

Chief  op  Enoinebrs.   Report,  89, 168. 
Engineer  in  Charge.  Osipt.  F.  V.  Ab- 
bot.    Report,  89,  1203. 

Phjrflf€»l  characteiiiti<». 

Deecriptions  of,  89,  1203. 


Surrey. 

Examination  ordered  by  act  of  Aug. 
11,  1888;  made,  1888,  under  direction  of 
C^t  Abbot  (report  unfavorable),  89, 


RROAR  RAY.     (See  Lynn  Haven  Bay,  Va. ) 
RROAD  CREEK,  RB. 


Engineers. 

Chief  of  Engineers.  Reports,  81, 
160;  82,  144;  91,  132. 

Engineers  in  Charge: 

Lt.  Col.  W.  P.  Craighill.  Report,  82, 
948. 

Maj.  W.  F.  Smith,  U.  S.  agent.  Re- 
ports, 91,  1221,  1223. 

Abbistant.  a.  Stierle.  Reports,  91, 
1222,  1224. 

Pbysfcal  cliaracterlstles. 

Description  of,  91,  1222. 

Plans. 

By  Col.  Craighill,  1882,  dredged  chan- 
nel 8  f.  deep  at  m.  1.  w.  and  150  f.  wide 


on  the  west  side  of  Kent  Island ;  also  an 
interior  basin  800  f.  square;  estimate, 
160,000,  82,  948. 

By  Maj.  Smith,  1891,  excavation  of  a 
7-f.  low- water  channel  120  f.  in  width, 
from  the  7-f.  depth  in  Pocomoke  Sound 
to  the  same  depth  in  Little  Annemessex 
River,  removing  270,000  c.  y. ;  estimate, 
$54,000,  91,  1223. 

Surreyi. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made  under  the  direction  of  Col. 
Craighill,  82,  948. 

Ordered  byact  of  Sept.  19, 1890,  made, 
1891,  under  airection  of  Maj.  Smith,  91, 
1223. 


BROAB  CREEK  RIVER,  DEJL.     (See  NaMicoke  River,  Del) 


Appropriations. 

1880,  $5,000,  80,  643. 

1881,  10,000,  81,  886. 

1882,  5,000,  82,  858. 
1886,  «10,000,  87,  844. 
1888,   5,000,  88,  750. 

5,000,  98,  1221. 

5,000,  95,  1139.  {See Projects.) 

5,000,  96,  967. 

5,000,  99,  1390. 


1892, 
1894, 
1896, 
1899, 


Total,    55,000 


Commcrec. 

Important,  80,  642;  81,  885;  86,  880. 
Beneficial  effects  of  improvement,  91, 
1210. 

Contraets. 

1881.  G.  W.  Parsons,  dredging,  23} 
cents  per  c.  v.,  81,  887. 

1889.  F.  C.  Somers,  dredging,  20 
cents  per  c.  y.,  89,  894. 

1892.  C.  T.  Caler,  dredging,  9x»ff 
cents  per  c.  v.,  p.  m.,  93,  1221. 

1895.      Baltimore      Dredging     Co., 


a  Improving  Nanticoke  River,  Del.,  87,  843. 


184 


ANALYTICAL   AND  TOWOAL   INDEX   TO 


BHOAD  C«EEK  RITKR,  I»EL.-^Cbiitinaed. 


dredging,  19 f^  cents  per  c.  y.,  p.  m.,  96, 
1140. 

1806.  C.  T.  Oaler,  dredging,  9}  cents 
per  c.  y.,  p.  m.,  97,  1280. 

1899.  Baltimore  Dredging  Co., 
dredging,  12,^  cents  per  c.  y.,  p.  ra., 
1900,  1654. 

Eni^lneert. 

CiiiBP  OP  Enoinbebs.  Reports,  80, 
103,  110;  81,  139;  82,  135;  88,  138;  84, 
145;  85,  130;  86,  128;  87,  95;  88,  94; 
89,  107;  90,  98;  91,  131;  98,  140;  94, 
128;  95,  146;  96,  133;  97,  167;  98, 
170;  99,  196;  1900,  225. 

Enginbers  in  Chargb: 

Lt  Col.  W.  P.  Craighill,  188(^^.  Re- 
ports, 80,  640;  81,  885;  82,  857;  88, 
680;  84,  903. 

W.  F.  Smith,  U.  8.  Agent,  1885-. 
Reports,  85,  880;  86,  863;  87,  843;  88, 
750;  (Maj.)  89,  894;  90,  933;  91,  1209; 
98,  1220;  94,  897;  95,  1138;  96,  966; 
97, 127K;  98, 1164;  99, 1389;  1900, 1653. 

Asbibtantb: 
J.  L.  Seagcr,  80,  640. 
G.  W.  Pearsons.     Report,  81,  887. 
A.  Stierle.    Report,  91,  1209. 

Operatlom. 

1880-82.  Cut  dredged  about  7,000 
f.  long  and  32  f.  wide,  82,  857. 

1882-88.  Continuation  of  dredging, 
88,  680. 

1889-90.  19,987  c.  y.dredged,90,933. 

1892-98.  43,997  c.  y.,  p.  m., dredged, 
98,  1221. 

1895-96.  19,986  c.  y. ,  p.  m. ,  dredged 
from  toward  the  mouth  of  Nanticoke 
River,  96,  967. 

1898-99.  39,981  c.  y.  dredged,  99, 
1389. 

1899-1900.  30,307  c.  y.  dredged, 
1900,  1653. 

Pliytieal  cliaraclerlsti<». 

Described,  80,  641. 


A  tributary  of  the  East  Fork  of  Nanti- 
coke River,  1900,  225. 

ProJecU. 

Bv  Lt.  Col.  Craighill,  1880,  channel 
60  L  wide  and  7  f.  deep  by  dredging, 
mouth  to  Laurel,  supplemented  by  wing 
dams  and  training  waits;  estunate  $60,000, 
80  641. 

In  1883  Col.  Craighill  reported,  after 
an  aggregate  appropriation  of  $20,000, 
that  further  dredging  without  training 
works  would  be  useless,  and  estimated 
that  $32,625  would  be  required  to  com- 

glete  the  project  involving  such  works, 
8,  681. 

In  1891  Maj.  Smith,  U.  8.  agt.,  pro- 
posed the  excavation  of  channel,  Laurel 
to  Bethel,  Del.,  to  a  width  of  70  f.  and  a 
depth  of  8  f.  at  m.  1.  w. ;  estimate  $15,000, 
91,  1210. 

Congress  directed  in  1894  that  as  much 
of  the  appropriation  of  $5,000  made  in 
that  year  as  necessary  should  be  used  to 
remove  the  bar  extending  from  the  rail- 
road bridge  at  Seaford  toward  the  mouth 
of  the  Nanticoke  River.  As  this  was  not 
in  the  project  for  the  improvement  of 
Broad  Creek  River,  and  the  cost  of 
removing  the  bar  would  exceed  $5,000,  it 
was  determined  to  use  this  amount  as  far 
as  it  would  go  in  removing  the  bar  bv 
dredging  the  existing  channel  to  a  depth 
of  9  f.  below  m.  1.  w.  and  about  50  f.  wide 
from  Seaford  to  deep  water  below.  95, 
1139. 

Sonreya. 

Ordered  by  act  of  Mar.  3, 1879,  79,  81; 
80, 110;  made  under  direction  of  Lt  Col. 
Craighill,  1880,  80,  640. 

Examination  ordered  by  act  of  Sept  19, 
1890,  made,  1890,  under  cmection  of  Maj. 
W.  F.  Smith,  91,  1209. 

Examination  made,  1900,  by  Maj. 
Smith,  1900, 1653. 

Maps.    91, 1210. 


BROADKIL.L.  CR£EK,  BEE..     (See  Cedar  Creek,  Dd,;  MtspUUan  River. ) 


Appropriations. 

1873,    ^10,000,  78,  82,  871. 

1880,  5,000,  80,  587. 

1881,  5,000,  81,  780. 

1882,  5,000,  82,  768. 
1888,      10,000,  88,  744. 


Total,    35,000 

Commerce. 

Description  of,  98,  1233-  96,  1153. 
Tonnage  of  craft  using  tne  river,  1895, 
1,523  tons,  95,  1153. 

Oontraeti. 

1974.  American  Dredging  Co.,  dredg- 
ing, 80  cents  per  c.  y.,  74,  h,  143. 


18S6.  American  Dredging  Co.,  dredg- 
ing, 12  cents  per  c.  y.,  86,  ^3. 

1S§9.  American  Dredging  Co.,  dredg- 
ing, 7  cents  per  c.  y.,  90,  929. 

Englneem. 

Chief  op  Engineers.  Reports,  72,  78, 
792,  793;  78,  82;  74,  93;  76,  99;  76,  61; 
77,  55;  78,  62;  79,  73;  80,  95;  81,  122; 
82,  121;  83,  121;  84,  130;  85,  130;  86, 
128;  87,  90;  88,  90;  89, 105;  90,  96;  91, 
122;  92,  123;  98,  133,  143;  94,  123;  95, 
139,  150;  97,  162;  98,  166;  99,  190; 
1900,  216. 

Engineers  in  Chabgb: 
Lt.  Col.  J.  D.  Kurtz,  1871.     Reports, 
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72,  792,  797;  78,  871;  74,  ii,  142;  75,  u, 
194;  76,  276;  77,  288. 

Oapt  W.  Ludlow,  1877,  78,  431. 

Col.  J.  N.  Macomb,  1878-^1.  Reports, 
78,  441;  70,  445:  80,  587;  81,  780,  782. 

CSapt  W.   Ludlow,  1881-82.    Report, 

83  788. 

Lt  Col.  G.  Weitzel,  1882-^84.     Report, 
88,823. 
Maj.  W.  H.  Heuer,  1884-85.    Report, 

84  828. 

W.  F.'  Smith,  U.  8.  Agent,  1885.  Re- 
ports, 85,  879;  86,  883;  87,  834;  88, 
744;  (Maj.)  80,  890;  00,  928;  01,  1187; 
98,  955;  08,  1203,  1231;  04,  883;  05, 
1122, 1151;  06,  954;  07, 1270;  08,  1156; 
99, 1380;  lOOO,  184L 

Asbistantb: 

Gapt  M.  R.  Brown.  Reports,  72,  793- 
797;  74,  ii,  143. 

J.  A.  Chase,  72,  792,  794. 

J.  H.  Odiome.     Report,  88,  824. 

J.  M.  Stewart.    Report,  84,  828. 

A.  Btierle.  Reports,  08,  1232;  05, 
1152. 

Operations. 

18Ta-74.  Channel  5  f.  by  35  f.  Mil- 
ton to  Oyster  Rock  Shoals,  near  the  mouth 
ofthenver,  dredged,  74,  93;  ii,  142. 

1885-86.  92.737  c.  v.  dredged, 
month  to  Milton,  Del.,  86,  882. 

1880-0O.  20,972  c.  y.  dredged,  00, 
928. 

1800-91.  104,284  c  y.  dredged,  01, 
1167. 

Phjnical  eliaracteiittf  et. 

Description  of.    72,  792-797;  08, 1232. 
Description  of  the  mouth.    05,  1152. 


PriTate  ivork. 

Canal  cut  by  the  citizens  of  Lewes  from 
Lewes  Creek  to  the  old  back  channel, 
72,  796. 

ProJeeU. 

By  Capt.  Brown,  8-f.  channel  from 
Milton  to  the  mouth  by  reopening  Old 
Inlet,  dredging  a  cut  across  the  l^ach. 
dredffing  and  clearing  the  river,  ana 
building  a  dam  to  turn  the  water  from 
Lewes  Sound,  72,  792, 795. 

By  Lt.  Col.  Kurtz,  expending  appro- 

Sriation  by  dredging  the  river  above  the 
rawbridge  as  far  as  the  money  would 
allow,  78,  871. 

By  Col.  Macomb,  1881,  formation  of  a 
river  entrance  below  junction  of  Lewis 
and  Broad  kill  creeks,  to  obtain,  by 
dredging  and  construction  of  a  deflecting 
jetty,  a  channel  6  f.  deep  at  mean  low 
water;  estimate,  $51,500,  81,  782;  01, 
1167;  02,  955. 

Surreja. 

Allotment  for  survey,  $800.  72,  792. 

Under  direction  of  Lt.  Col.  Kurtz,  by 
Capt.  M.  R.  Brown  and  James  A.  Chase. 
Report,  72,  792-797. 

Examination  for  an  mland  waterway 
to  connect  Mispillion  and  Broadkiln 
rivers  so  as  to  reopen  the  navigation  of 
Cedar,  Slaughter,  and  Primehook  creeks, 
ordered  by  act  of  July  13,  1892,  made 
under  the  direction  of  Maj.  Smith,  1892 
(report  unfavorable),  08,  1231. 

Examination  of  the  mouth  ordered  hy 
act  of  Auff.  17,  1894,  made  under  the  di- 
rection of  Maj.  Smith,  1894  (report  un- 
favorable), 05,  1151. 


BROAOKIL.M  RIYER.     (See  BroadkiU  Creek,  Del.;  Cedar  Creek  Del) 
BROAI>  E.TNM  HAVEN  AND  1.I1VK  HORN  BAYS,  YA. 

iSiifineera. 

Chief  op  Enginbkrs.    Report,  80, 125. 

Enoinbbr   in   Chabgb.     Capt.  C.  B. 


Phillips.    Report,  80, 900. 

AnisTTAKT.     F.  W.  Frost.     Report,  80, 

901. 

Phjrffieal  charaetcrlstiea. 

Described,  80,  901. 


Plant. 

Useless  to  attempt  to  improve  the  in- 
terior hays  unless  the  project  should 
include    improving   entrance    to    Lynn 


Haven  Bay,  which  would  be  too  expen- 
sive, 80,  901. 

Surrey. 

Ordered  by  act  of  Mar.  3, 1879,  80, 125; 
made  under  direction  of  Capt.  Phillips, 
1879  (see  Plans),  80,  900. 


BROAD  RIYER,  N.  C.  AND  S.  €. 

Capt.  J.  Mercur.     Report,  84,  1058. 
Assistant.     J.  P.  Carson.    Report,  80, 


Commcurce. 

Unimportant,  80,  1011, 1013, 1026. 

Enslneen. 

Chikp  of  Enginkbrs.    Reports,   80, 
132;  84,  177. 

Enoikbkbs  in  Charge: 

U.  Col.  G.  A.  Gillmore.    Report,  80, 
1010. 


1013. 

Phygfcal  eliaracteiiftica. 

Described,  80,  1014. 

The  head  of  navigation  is  28  miles  above 
the  N.  C.  and  S.  C.  boundary  line,  80, 
1014. 
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Plant. 

By  Col.  Gillmore,  1880,  for  channel  for 
poIe-lx>at  navigation.  Estimate,  $90,000, 
80,  1013. 

Surveys. 

Examination  from  mouth  near  Colum- 
bia, S.  C,  141  miles  upward,  ordered  by 


act  of  Mar.  3,  1879,  80,  132;  made  under 
direction  of  Col.  Gillmore,  1880,  79,  100; 
80,  1010. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Oapt  Mer- 
cur  (report  unfavorable),  84,  1(^. 


BRONX  RITJBR,  N.  T. 


Appropriations. 

1896,     $10,000,  06,  734. 
1899,      20,000,  90,  1218. 

Total,     30,000 

C^ontraeU. 

1II96.  F.  Pidgeon,  rock  removal, 
$6.89 per  c.  y.  ($9,000),  97,  1095. 

1 9^9.  S.  F.  Randolph,  rock  removal, 
$3.78  per  c.  y.  ($16,000),  1900,  1391. 

Engineers. 

Chief  op  Enoinbbrs.  Reports,  80)85; 
81,  108;  91,  94;  96,  84;  97,  118;  98, 
114;  99,  128;  1900,  146. 

Engineers  in  Charge: 

Col.  J.  Newton.     Report,  81,  665. 

Lt  Col.  G.  L.  Gillespie,  1891.  Reports, 
91,  949,  951. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,  733;  97,  1093;  98,  999. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899. 
Report,  99,  1217. 

Maj.  E.  H.  Ruffner,  1900-.  Report, 
1900,1389. 

Assistants.     R.    H.    Talcot.     Report, 
81.666. 
G.  W.  Kuhule.     Report,  91,  953. 

Operations. 

1896-97.  About  1,100  c.  y.  rock  re- 
moved, 97,  1094. 

lli97-9§.  About  124  c.  y.  rock  re- 
moved, 98,  1000. 


1 899-1900.  667  c.  y.  rock  removed, 
1900,  1390. 

Physl€»l  eharaeterlstles. 

Described,  81,  666;  91,  949. 

Plans.     ( See  Projects. ) 

By  Col.  Newton,  1881,  improvement 
with  dredging  and  dikes  to  obtain  a  chan- 
nel from  30  to  50  f.  wide  and  from  4  to  5 
f.  deep  at  m.  1.  w. ;  estimate,  $136,275, 81, 
666,667. 

Projects.     (See  Plans. ) 

By  Lt  Col.  Gillespie,  1890,  widening 
and  deepening  the  channel  to  afford  a  nav- 
igable channel  4  f .  deep  at  m.  1.  w.  and  100 
f .  wide  from  the  head  of  the  estuary  at 
Strain  place  to  Barlow  street,  60  f.  wide 
to  Dongan  street,  and  50  f .  wide  to  West 
Farms,  oelow  the  Bronx  Co. 's  Dye  Works. 
Len^h  of  channel,  1}  miles,  invohnng  re- 
moving 54,880  c.  y. ;  estimate,  $85,965. 
91,  952. 

Bv  Lt.  Col.  Benyaurd,  1899,  survey  and 
dredging  or  rock  removal  after  survey  had 
been  pUtted  and  the  condition  ot  the 
river  more  fully  understood,  99,  1218. 

Surreys. 

Ordered  by  act  of  June  14, 1880,  80, 85. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made  1891  under  direction  of  Lt.  Col.  Gil- 
lespie, 91,  951. 

Survey  made,  1899,  by  Lt.  Col.  Ben- 
yaurd, 99,  1218. 


BROOKLYN,  ILL.     (See  Mississippi  River.) 

BROOK  NE  AL.     ( See  Staunton  River y  Va, ) 

BROHnVS  CREEK,  SATTf LLE,  LOMO  ISLAND,  N.  T. 


Appropriations. 

1890,     $12,000,  91,  830. 


1892, 

5,000,  92,  729. 

1894, 

4,000,  95,  849. 

1896, 

4,000,  96,  750. 

1899, 

3,000,  99,  1248. 

Total,     28,000 

Commeree. 

Present  and  prospective  commerce  of 
the  locality,  90,  670. 

Contraets. 

1S91.    E.  Bailey  A  Sons,  riprap  jetty 
construction,  $2.80  per  ton,  91,  830. 


1§9SI.     A.   £.    Smith,   drednng,   34 
cents  per  c.  y.,  p.  m.  ($5,100),  98, 989. 

1S95.      A.   E.    Smith,   dredging,    15 
cents  per  c.  y.,  p.  m.  ($3,500),  96,  750. 

1§96.    K.  Simon,  dredging,  15  cents 
per  c.  y.,  s.  m.  ($3,500),  97,  1113. 

I  §99.    C.  Vivian,  dredging,  13}  cents 
per  c.  y.,  p.  m.  ($2,500),  99,  1418. 


Chibfof  Enginbbiis.  Reports,  89,  71; 
90,  63;  91,  79;  92,  83;  98,  91;  94,  81; 
96,  92;  96,  89;  97,  124;  98,  119;  09, 
140;  1900,  157. 
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Enoinbkrs  in  Chabgb: 

Col.  D.  C.  HoDBton,  1888-92.  Reports, 
90,669;  91,828;  92,727. 

Lt  Col.  H.  M.  Robert,  1893-96.  Re- 
ports, 98,  986;  94,  708;  (Col.),  96,  847. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,  748;  97,  1111;  98,  1012. 

Lt  Col.  W.  H.  H.  Benyaurd,  1899.  Re- 
port, 99,  1247. 

Maj.  £.  H.  Ruffner,  1900-.  Report, 
1900,  1417. 

AflBiBTAin'.  Lt.  J.  C.  Sanford.  Report, 
90,669. 

Operations. 

1891-99.  492  1.  f.  of  west  jetty  and 
275  1.  f.  of  east  jetty  completed,  92, 
728. 

1999-93.  273  tons  stone  deposited 
in  east  jetty  and  12,000  c.  y.,  p.  m., 
dredged,  98,  988. 


1895-96.  17,903  c.y.,  p.  m.,  dredged, 

96,  749. 

1996-99.  In  connection  with  pre- 
vious year,  24,279  c.  y.,  p.  m.,  dredged, 

97,  1112;  98,  1013. 
1999-1900.    15,727  c.  y.  dredged, 

1900,  1417. 

Pliyflcal  characterlsticfl. 

Description  of,  90,  669. 

Projects. 

By  Col.  Houston,  1889,  channel  100  f. 
wide  and  6  f.  deep  at  m.  1.  w.  from  the 
6-foot  curve  in  the  Dav  up  to  the  first  bend 
in  the  creek,  1,850  i.;  estimate,  $46,000, 
90,  673;  92,  728. 

Surreys. 

Ordered  by  act  of  Aug.  11, 1888:  made, 
1889,  under  direction  of  Col.  Houston, 
90,  673. 

Maps.    94,  710. 


RR01¥K9TnL.L.E.     ( See  Manongdhda  River. ) 
RROHnVrnLliE,  IVERR.     (See  Misstmri  River  between  mouth  and  Sioux  (My.) 

RRUNS WICK,  O A.     ( See  Misnmppi  River. ) 

RRIJltfSliniCKy  HO.     (See  Grand  Rivera  Mo.;  MtS90uri  River  between  mouth  and 

Sioux  OUy.) 

RRUNSinCK  CAMAL.  AMB  HARROR,  MB^a    {See  Androscoggin  River.) 


RRIJIVSWICK  HARROR,  GA. 


Appropriations. 

1836.  $10,000,  79, 
20,000,  79, 
10,000,  80, 
5,000,  81, 
25,000,  82, 
10,000,  84, 
22,500,  86, 
35,000,  88, 
35,000,  90, 
27,500,  92, 
10,000,  96, 
15,000,  96, 
10,000,  99, 


1879 
1880 
1881 
1882 
1884 
1886 
1888 
1890; 
1892^ 
1894 
1896 
1899 


765. 

98. 

963. 

1115. 

1182. 

1120. 

1116. 

1047. 

1407. 

1282. 

1493. 

1276. 

1587. 


Total,  235,000 


Comtneree. 

Commercial  facilities  of  Brunswick, 
Ga.,  76,  488. 

Importance  of  improvement,  81,  1115, 
1118;  83,  926;  86,  1115;  87,  1186. 

Increase  in  business  from  1880  to  1890, 
90,  1406. 

Description  of,  96,  1276;  97,  1523; 
98,  1314. 

In  1892  it  was  valued  at  $13,652,703, 
98, 1581;  in  1893,  at  $8,978,485,  94, 1190. 

aSurvey.—Report,  Feb.  18,  1828.    (H 


Commerce  important,  and  increasing, 
1900,  1962. 

Contracts. 

1990.  J.  Brady,  jetty.  J.  E.  Walter, 
dredging,  13J  cents  per  c.  y.  80,  963. 

1991.  J.  E.  Walter,  dredging,  24} 
cents  and  33}  cents  per  c.  y.,  81,  1116. 

1999.  J.  E.  Walter,  dredging,  27 
cents  per  c.  y.  J.  C.  Provost,  jetty,  83, 
922  923. 

1994.    J.  8.  Howell,  jetty,  85,  1225. 

1999.  P.  S.  Ross,  dredging,  21  cents 
perc.  y.,  89,  1267. 

1999.  C.  C.  Ely,  training  wall, 
$13,215,  89,  1267. 

1991.  J.  F.  Gaynor,  training  wall, 
$21 ,270,  91, 1554.  P.  8.  Ross,  dredging, 
24}  cents  per  c.  y.,  91,  1554. 

1993.  P.  8.  Ross,  dredging,  25  cents 
per  c.  y.  ($6,000),  93,  1582.  Atlantic 
Contracting  Co.,  fascines,  $1.67  per  c.  y.; 
riprap  stone,  $3.69  per  c.  y.  ($18,000), 
98, 1583. 

1996.  R.  R.  Moore,  dredging,  14 
cents  per  c.  y.  ($8,400),  97,  1524. 

1999.  P.  8.  Ross  (incorp.),  dredg- 
ing, 13tV  cents  per  c.  y.  ($8,905),  1900, 
1950. 

Doc.  No.  482,  65th  Congr.,  2d  Ben.) 
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Defense. 

Importanceiof  harbor  in  maritime  war- 
fare, 76,  4B8. 

Engineers. 

-  CeiEr  OF  Enoinkbbs.  Reports,  76,  71 ; 
79,  98;  80,  129;  81,  175;  82,  170;  88, 
180;  84,  188;  86, 188;  86, 187;  87,  151; 
88,  142;  89, 162, 367;  90, 146;  91, 182, 
185;  9a,  179;  98, 196;  94,  180;  96, 204; 
96, 183;  97,  233;  98,^;  99,  264, 267; 
1900,  302. 

Boards  of  Enoinbkbs. 

CommiflBion  appointed,  1836,  by  U.  S. 
Senate  "to  Burvey  and  examine  ports 
south  of  the  Chesapeake,  with  a  view  to 
their  comparative  facilities  and  advant- 
ages for  a  navy-yard,''  reported  that  out 
of  six  liarbors  examined  Brunswick  Hai^ 
bor  was  to  be  preferred  for  a  navy-yard 
on  account  of  its  ''depth  of  water,  easy 
access,  and  capability  of  defense. '  *  Report 
(extract),  76,  488.  (Commodores  Wol- 
sey,  Claxton,  and  Shubrick,  commission- 
ers.) 

Convened  at  Savannah,-  Gra.,  April  1, 
1889,  by  S.  O.  No.  30,  to  establish  harbor 
lines  in  Brunswick  Harbor.  Report,  89, 
1293.     (Capt  Bixby  and  Lt.  Carter.) 

Enginebrs  in  Chaboe: 

Lt.  Col.  Q.  A.  Gillmore,  1876-92, 76, 71. 
Reports,  76,  486;  79,  765;  (Col.),  80, 
959;  81,  1112;  82,  1178;  88,  919;  84, 
1118;  86,  1224;  86,  1112;  87,  1184. 

Lt.  0.  M.  Carter,  1886-97.  Reports, 
88,  1044;  89,  1263, 1292;  90,  1404;  91, 
1560;  92,1278;  (Oapt.),  93,  1578;  94, 
1187;  96,  1490;  96,  1273;  97,  1521. 

Capt.  C.  E.  Gillette,  1898-.  Reports, 
98,  1313;  99,  1585;  1900,  1948,  1962, 
1964. 

Assistants: 

S.  L.  Tremont.  Reports,  80, 964;  81, 
1116. 

Lt.  T.  N.  Bailey.     Report,  88,  923. 

W.  R.  Curtis.     Report,  86,  1227. 

Lt.  O.  M.  Carter.  Report,  86,  1116; 
87   1188. 

M.  P.  Paret.     Report,  89,  1267. 

E.  A.  Gieeeler.     Report,  95,  1495. 

Operations. 

1 8  70-§O.  Jetty  commenced ;  1, 848  c. 
y.  dredged  from  shoal,  80,  961. 

1§90-S1.  8301.  f.  of  jetty  built,  34,160 
e.  y.  dredged,  81,  1113. 

l§Sl-83.  1,319  l.f.  jetty  built,  16,016 
c.  y.  dredged,  82,  1179. 

1  §§3-§3.  2,405 1.  f .  jetty  built,  28,484 
c.  v.  dredged,  88,  920,  923. 

1  §84-95.  Strengthening  and  raising 
the  upper  end  of  jetty  by  the  use  of  6,752 
s.  y.  of  mattresses  and  990  c.  y.  of  stone, 
86, 1226. 

1886-87.  40,000  c.  y.  dredged  from 
East  River  channel,  9,674  s.  y.  of  mat- 


tresses and  1,448  c.  y.  of  stone  placed  in 
jetty,  87,  1186,  1189. 

1 888-89.  50,796  c  y.  dredged;  2,319 
c.  y.  of  fascines  and  369  e.  y.  of  stone 
placed  in  training  wall,  89,  1265. 

1889-90.  29,096  c.  v.  dredged;  3,714 
c  y.  brush  fascines  and  619  c.  y.  stone 
placed  in  training  wall,  90,  1406. 

1890-91.  1,220  1.  f.  of  jetty  built, 
91,  1552. 

1891-93.  49,324  c  y.  dredged,  92, 
1280. 

1899-93.  29,933  a  y.  dredged;  3,868 
c.  y.  jbscines  and  412  c.  y.  riprap,.stone 
used  in  jetty  work,  98,  1580. 

1 893-94.  3,332  c.  y,  fascines  and  780 
c.  y.  riprap  stone  used  m  jetty  work,  94, 
1189. 

1894-96.  36,079  c.  y.  dredged;  327 
c.  y.  stone  used  to  fill  low  places  in  the 
jetty,  96,  1492. 

1896-97.  59,683  c.  y.  dredged,  97, 
1523. 

1897-98.  11,358  c.  y.  dredged  and 
a  wreck  removed,  98,  1314. 

Physical  ctaaraclerittlcs. 

Comparison  with  other  harbors,  76, 
487. 

Description  oi;  76,  487;  96,  1494; 
1900,  1964,  1965. 

Tidal  observations,  76,  487;  96, 1495- 
1498. 

Gauging,  96,  1496,  1497. 

Planf.    {See  Projects.) 

Bv  Lt  Col.  Gillmore,  removal  of  shoal, 
(1)  Dy  construction  of  gabion  jetties,  1,600 
L  single  tier,  1,500  f.  double  tier,  900  f. 


triple  tier,  1,800  f.  of  spur  jetty,  mngle 
tier,  estimate,  $57,000;  (2)  by  dredging  a 
channel  100  f.  wide  ana  15  f.  de^  at 
m.  1.  w.,  estimate,  $52,500,  76,  489. 

Projects. 

The  project  for  the  improvement  of 
Brunswick  Harbor,  as  proposed  b^  Col. 
Gillmore  in  1880,  and  modined  by  mm  in 
1886,  had  as  its  object  the  estabushment 
and  maintenanceof  a  15-f.  low-water  chan- 
nel across  the  shoal  in  East  River.  The 
main  features  were  (1)  a  training  wall 
projecting  from  the  most  easterly  point 
of  Buzzards  Island  to  the  opposite  shore 
of  Blythe  Island;  (2)  a  low  dam  across 
Turtle  River;  (3)  short  spur  dams  in  the 
lower  part  of  East  River;  (4)  dredging  in 
the  vicinity  of  Truth  River  Dam,  and  on 
the  shoal  in  the  lower  part  of  East  River. 
Original  estimate,  $73,187;  as  modified, 
$190,000.  80,  962;  86,  1113,  1116;  87, 
1184;  90,  1404;  91,  1551;  92,  1279. 

Capt.  Gillette  estimated,  1899,  it  would 
cost  $125, 700  to  raise  existing  training  wall 
and  dredge  through  shoal  in  East  River 
to  a  21-f.  depth,  m.  I.  w.,  1900,  1965. 
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BRCNSIVICK  HARBOR,  OA.— Continued. 


Surreys. 

By  United  States  Ck>mmiBBion,  1836. 
(See  Board  of  Bngineen.) 

Examination  under  direction  of  Lt.  Col. 
Gillmore,  1875-76.    Report,  76.  486. 

Made,  1890,  under  direction  oi  Lt.  Car- 
ter, 90,  1407. 

Survey  made  under  direction  of  Capt. 
Carter,  18d3, 95, 1494;  examination,  1897, 
97, 1523. 

Examination  and  survey  of  Brunswick, 


Ga.,  inner  harbor,  with  a  view  of  deter- 
mining what  improvement  would  be  de- 
sirable  in  the  interest  of  commerce,  and 
cost  thereof,  ordered  by  act  of  March  3, 
1899,  made,  1899,  by  Capt.  Gillette  (report 
favorable;  seeiVo^ecte),  1900, 1962, 1964. 

Maps.  80,  962;  81,  1116;  88,  922; 
85,  1228;  86»  1116;  87,  1196;  88,  1046; 
89,  1266;  92,  Atlas,  58;  98,  1582;  95, 
1500;  99,  1586. 


BRinVSHTICK  OUTER  BAR,  GA.     (See  Brungwick  Harbor,  Qa.) 


Appropriation.^! 

1894,  $30,000,  95,  205. 

Eiiilneers. 

CniiF  OF  Enoinekss.  Reports,  98, 196; 
94, 180;  95,  205;  96,  183;  1900,  306. 

Board  of  Enginskbs.  Convened,  Wil- 
mington, N.  C,  to  ascertain  and  certify  as 
to  the  depth  and  width  of  channel  obtained 
across  the  outer  bar  at  Brunswick  Harbor, 
Ga.,  by  C.  P.  Goodyear,  by  the  explo- 
sion of  dynamite  and' auxiliary  means  for 
smoothing  the  bottom  of  the  liar  channel. 
Reports,  95,  1501,  1503;  96,  1278.  (W. 
W.  Daffield,  Superintendent  Coast  and 
(ieodetic  Survey,  chairman;  Maj.  W.  8. 
Stanton,  Capt  F.  V.  Abbot. ) 

Enqinebr  in  Chakgb.  Capt  O.  M.  Car- 
ter, 1893-96.  Reports,  98,  1584;  94, 
1193;  95,  1501;  96,  1278. 


Physical  cliaracferitfict. 

Description  of,  95,  1502;  96,  1279. 

Projeetf. 

In  1892  ConffresB  provided  that  C.  P. 
Goodyear  should  be  paid  various  sums  if 
he  should  procure,  m  given  periods,  a 
practicable  channel  over  the  outer  bar 
at  Brunswick,  Ga.,  of  various-named 
depths,  by  means  of  dynamite  and  auxili- 
ary means  for  smoothing  the  bottom  of 
the  bar  channel,  98,  1585;  96,  1278. 

Surreys. 

Examinations  were  made  in  1892  and 
1893  by  Capt  Carter,  98, 1587;  94, 1197; 
by  Board  of  Officers  in  1894,  1895,  95, 
1501,  1504;  96,  1282;  all  showing  that 
the  reouired  widths  and  depths  haid  not 
been  ootained,  as  provided  oy  the  acts  of 
1892  and  1894. 


BIJCK§HIJTE]II  CREEK,  N.  J. 


Commeree. 

Not  important,  95,  1097. 

Engineers. 

Chlbf  of  Enoinbbrs.    Report,  95, 133. 
Enginebr  in  Chasob.   Maj.  C.  W.  Ray- 
mond, 1894-95.     Report,  95,  1096. 


Physical  characteristics. 

Description  of,  95,  1096. 

Survejr. 

Examination  ordered  by  act  of  Aug.  17, 
1894;  made  bv  Maj.  Raymond,  1894  (re- 
port unfavorable),  95,  1096. 


BrCKHAMlVON  RITER,  W.  YA.     (See  Taggarts  Vcdley  Hirer,  W,  Va. ) 


Appropriations. 

1884,  11,500,  85,  1893. 
1886,  1,500,  86,  1625. 
1888,  1,500,  88,  1795. 
1890,      1,000,  90,  2280. 

Total,    5,600 

Cominerce. 

Justification  of  alimited  expenditure  for 
improvement  of  river,  84, 1719;  86, 1624. 

Increase  in  lumber  output  due  to  im- 
provement, 88,  1794. 

In  1893  the  construction  of  a  logging 
road  was  looked  on  as  a  cause  for  the 
probable  disuse  of  the  stream  in  the 
future,  98,  2644. 

«For  depth  of  water  obtained  by  C.  P.  Ooodycar 
oftheact,  86,  206. 


Engineers. 

Chief  of  Enoinebbs.  Reports,  84, 
263;  85,291;  86,286;  87,243;  88,229; 
89,266;  90,240;  91,309;  92,295;  98, 
335. 

Engineers  in  Charge: 

Maj.  W.  E.  Merrill,  1884-87.  Report, 
84,  1718;  (Lt.  Col.)  87,  1832. 

Capt.  J.  C.  Post,  1885-87.  Reports,  85, 
1892;  86, 1624. 

Maj.  D.  W.  Lockwood,  1888-93.  Re- 
ports, 88, 1794;  89, 1989;  90,  2279;  91, 
2474;  92,  2119;  98,  2644. 

Assistant.  J.  B.  Holbrook.  Report, 
84,  1719. 

over  the  outer  bar,  Brancrwlck,  Oa.,  up  to  the  date 
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Operations. 

1 9 S 4-6  ft.  7  miles  of  river  cleared  of 
obstmctions,  86,  1893. 

lS90-§7.  Chanjiel  opened  to  Ten- 
mile  Creek,  87,  1832. 

1 S98-99.  3.000  c.  y.  of  rock  removed 
from  the  channel,  89,  1089. 

1 999-IMI.  1,106  c  y.  rock  and  5  log 
jama  removed  mm  the  channel,  90, 
2280. 

l§91-99.  3,510  c.  V.  Btone  and  160 
snaga  and  logs  removed  from  the  chan- 
nel, 99,  2119. 

Phytlcal  eharacterlstlct. 

Description  of,  84,  1718,  1720. 
A  tributary  of  the  Tygart  Valley  River 
about  57  milee  long,  98,  2644. 


Plans. 

In  1883  Maj.  Merrill  reported  that  a 
comparativelv  small  ezpenditare  would 
be  justified  for  the  improvement  of  the 
river,  84,  1719. 

ProJeeU. 

The  project  of  1884  contemplated  a 
raftiziff  channel  from  Three  Forks  to 
Buckhannon,  24}  miles,  with  a  widtii  of 
30  f.  and  a  depth  of  2  f.  during  four 
months  of  each  year,  85,  291.  After  an 
expenditure  of  |4,500,  it  was  esdmated, 
1888,  that  $20,955  was  necessary  for  com- 
pletion, 88,  1795. 

Surreys. 

Examination  ordered  by  act  of  Aug. 
2,  1882.  Made  under  the  direction  of 
Maj.  Merrill  (see  Plans),  84,  1718. 


BlJFFAIiO.     (See  Great  Lakes;  Scajacuada  Creek,  N.  Y.) 

BUFFAIXI   BATOIJ.     (See  Galveston  Ship  Chatmd  and  Bvffalo  Baytm,  Tex.) 

BlJFFAIiO  FOBK.     (See  WhiU  River,  Ark.  and  Mo.) 

BIJFFAL.O  HABBOB,  N.  T. 


Appropriations. 

1826.  $15,000.00, 
34,206.00, 


1828 
1830 
1831 
1832 
ia33 
1834 
1838 
1844 
1852 
1853 
1855, 

1864 
1864 
1866 
1867 
1869 
1870 
1871 
1872 
1873 
1874 
1875 

1876 

1878 
1879 
1880 
1881 
1882 
1884 
1886 


15,488.00, 
12,900.00, 
10,300.00, 
31,700.00, 
20,000.00, 
68,500.00, 
40,000.00, 
14,000.00, 
349.05, 
452.32 

15,000.00, 
37,500.00, 

131,000.00, 

100,000.00, 
89,100.00, 
80,000.00, 

100,000.00, 
75,000.00, 
75,000.00, 
95,000.00, 

100,000.00, 

85,000.00, 

80,000.00, 
100,000.00, 
90,000.00, 
90,000.00, 
125,000.00, 
100,000.00, 
112,500.00, 


66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
66,  iii,  30. 
(relief  of  J.  R.  Bowes, 
act  Mar.  2,  1855). 
June  28. 
act  July  2. 
66,  iii,  30. 

68,  198. 

69,  22  (allotment). 

70,  51,  184;  71,  49. 

71,  49. 
72,45. 

73,  46. 

74,  53,  228;  75, 320. 
76,  57,  322;  76,  ii, 

568. 
76,  109,  ii,  567;  77, 
117. 

78,  131,  1270. 

79,  175,  1719. 

80,  2194. 

81,  2423. 

82,  2436. 
84,  2130. 
86,  1883. 


Appropriations— Continued. 

1888,  225,000.00,  88,  2054. 

1890,  300,000.00,  90,  2836. 

1892,  300,000.00,  92,  2531. 

1894,  70,000.00,  95,  3149. 

1897,  481,250.00,  97,  3111. 

1898,  489,746.00,  98,  2784. 

1899,  560,498.00,  99,  3110. 


Total,  4,369,489.37 

Comnieree. 

Commerce  of  Buffalo,  89,  2383. 

Amount  of  grain  (flour  included)  de- 
livered in  New  York  City  by  various 
routes  during  the  year  ending  December 
31,  1890,  91,  2888. 

Buffalo  considered  one  of  the  great 
pHorts  of  the  United  States,  95,  3154. 
The  congestion  of  the  harbor  at  times 
verv  great,  96,  3113,  07,  3110,  98,  2781. 

The  Erie  Canal  considered  an  imx>or- 
tant  factor  in  the  commerce  of  the  port, 
98,  2780. 

Enormous,  99,  538. 

Contracts.  « 

1§69.  Baileys  &  Denny,  materials 
and  labor,  69,  147,  150;  70,  184;  71, 
217;  74,  228;  75,  321. 

1§  70^71.  D.  £.  Bailey,  materials 
and  labor,  71,  217;  74, 228:  75,  321. 

1§74.  Spauldiuff  &  Bennet,  materi- 
als, labor,  and  dredging,  74,  228;  75, 
321. 


a  Erroneously  called  952,600.  66,  iii.  30. 

b  Erroneously  called  990.000,  69,  39,  147. 

e  Authority  to  make  eontrante  and  InstructlonH  in  regard  to.  68,  219. 
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l§7ft.  J.  F.  Blair,  materialB  and  la- 
bor.   W.  H.  McCurdv,  iron.    75,321. 

1§76.  Geoiige  T.  Talbot,  dredging, 
28  cents  per  c.  v.,  76,  ii,  569. 

1§77.  W.  H.  McCurdy,  iron.  Am- 
broae  Clark,  materials  and  labor.  78, 
1269. 

1878.  Pratt  &  Co.,  iron.  F.  B.  Col- 
ton,  materials,  labor,  and  dredging.  70, 
1725. 

1880.  Messrs.  Pratt  <&  Co.,  iron  for 
crib  oonstmction,  D.  £.  Bailey,  crib  oon- 
etraction,  80,  2193,  2204.  Gibson  <Sc 
Granger  failed  to  enter  into  contract,  80, 
2193. 

1881.  Frank  Wilson,  ironwork,  D.  £. 
Bailey  and  E.  J.  Kingston,  crib  construc- 
tion, 81,  2421,  2425. 

1883.  A.  J.  Packard,  ironwork,  88, 
1932, 1934. 

1884.  C.  R  Williams,  crib  construc- 
tion, 84,  2127.  D.  E.  Bailey,  repairs  to 
breakwater,  84,  2128.  1.  Faniswortb, 
iron,  D.  E.  Bailey,  repairs  to  piers,  86, 
2264. 

1885.  D.  E.  Bailey,  breakwater  re- 
pairs, 86,  1882. 

1888.  Williams  <&  McConnell,  bro- 
ken stone,  $1.84  per  c.  y.;  H.  Flem- 
ing, Portland  cement,  |2.09  per  barrel; 
F.  0.  Norton,  natural  cement,  $1.20  per 
barrel,  88,  2034. 

1889.  Union  Akron  Cement  Co., 
Portland  cement,  $2.45  per  barrel;  Fox 
&  HoUoway,  sand,  80  cents  per  c.  v.; 
D.  McNaughton,  iron  moorings,  $1,852; 
J.  M.  McCarthv,  recovering  concrete 
blocks  washed  on  the  breakwater,  $2  per 
block;  J.  Longprey  &  Co.,  fumishmg 
and  driving  piles,  $8  per  pile,  80,  2386. 

1890.  W.  E.  Carroll,  pebbles,  $1.40 
per  c.  y.,  90,  2837.  J.  H.  Ross,  Port- 
land cement,  $2.45  per  barrel;  Ira  Fams- 
worth,  broken  stone,  $2  per  c.  y. ;  Fox  & 
HoUowav,  sand,  70  cents  per  c.  y.,  00, 
2837.      " 

1891.  J.  Donnelly,  breakwater  ex- 
tension, $66,271.16,  01,  2884.  Emil 
Thiele,  Portland  cement,  $2.58  per  bar- 
rel, 91,  2885.  D.  McNaughton,  iron 
moorings,  $65  per  moorinsr,  01,  2886. 
J.  B.  Donnellv,  rubblestone,  $1.16  iper 
c.  v.,  01,  288iS.  P.  G.  Straub,  broken 
etone,  $1.47  per  c.  y.,  01,  2886.  Fox  & 
Holloway,  sand,  90  cents  i)er  c.  y.,  01, 
2886.  J.  MacGregor,  pebbles,  $1.75  per 
c.y.,  01,  2886. 

1893.  J.  J.  Churchyard,  breakwater 
construction,  $107,067.94,  08,  3110. 

1893.  Daniel  Bros.,  breakwater  con- 
etniction,  $92,879.83,  03,  3110. 

1894.  Wm.  S.  Bartlemes  and  W.  C. 
Hiam,  test  borings,  74  cents  per  I.  f. 
(15,000),  06,  3149. 

1895.  C.  A.  Dennis,  breakwater  re- 
pairs, actual  cost,  $2,340.97,  06,  3113. 


1896.  C.  A.  Dennis,  breakwater  re- 
pains,  actual  cost,  $2,933.26,  07,  3108. 

1897.  Hughes  Bros.  Sc  Bangs,  break- 
water construction  and  sand-catch  pier 
extension,  $1,765,450.63,  07,  3113.  Sup- 
plementary contracts  made  for  increased 
quantities  of  material  brought  from  Can- 
ada, 08,  2780.  Extra  work  on  crib,  00, 
3111. 

1899.  Buffalo  Dredging  Co.,  con- 
struction of  concrete  superstructure  on 
breakwater  (removal  of  old  work;  tim- 
ber, stone,  concrete,  dredging,  ironwork) , 
$70,169.25,  00,  3111. 

Chibf  op  ENgiNBEBs.  Reportfl,  66,  2, 
4,  49,  50,  ii,  38,  39,  iii,  15,  30;  67,  31,  32; 
68,  43,  44,  219;  60,  39;  70,  51;  71,  49; 
72,  45;  78,  46;  74,  52,  53;  76,  57;  76, 
109,  ii,  573;  77,  116;  78,  131;  70,  174; 
80,  229;  81,315;  82,309;  83,317;  84, 
321;  86,345;  86,340;  87,305;  88,279; 
80,  330;  00,299;  01,375;  02,354;  03, 
406;  04,  380;  06,  414;  06,  371;  07,  466; 
08,  458;  00,  538;  1000,  606. 

Boards  of  Enoinekrs. 

1845.  For  the  consideration  of  plans 
for  improvement  of  harbor,  68,  228. 

(Gen.  Swift,  Col.  Kearney,  and  Maj. 
Tumbull. ) 

1868.  To  consider  plans  submitted  by 
Col.  Cram.  Recommend  the  repair  of  the 
light-house  pier  and  its  extension  300  f., 
the  repair  of  the  north  pier,  the  removal 
of  a  portion  of  the  south  end  of  the  Erie 
breakwater,  and  to  dredge  the  harbor 
entrance  to  allow  a  draft  of  15  f.  The 
construction  of  the  breakwater  of  crib- 
work  should  conform  to  principles  already 
laid  down  by  the  Board!  of  1854  for  simi- 
lar localities  as  to  dimensions  of  cross 
section  and  length.  68,  220,  224.  Col. 
Cram  dissents;  see  letter  and  memoir. 
68,  225-231.  Reconvened  to  consider 
letter  and  memoir  of  Col.  Cram;  recon- 
sider the  whole  subject,  and  submit  plans 
and  estimate  for  section  of  breakwater; 
estimated  cost  of  100  f.,  $19,828.40.  Met 
at  Detroit  Mar.  27,  1868,  and  after  a  gen- 
eral discussion  and  balloting  submitted 
report.  68,  232-235.  Col.  Cram  again 
dissents ;  see  letter  and  memoir.  68 ,  236. 
(Cols.  Cram  and  Macomb,  Lt.  Cols. 
Raynolds,  Newton,  and  Blunt,  Maj. 
Wheeler,  and  Capt.  Harwood. ) 

Apr.,  1873.  To  consider  project  of 
Maj.  Harwood  to  prevent  displacement 
of  cribs  in  breakwater.  Concur  in  his 
project,  except  in  regard  to  the  dimen- 
sions of  the  stone  foundations;  report 
that  the  stone  foundations  need  onlv  be 
raised  about  4  f.  above  the  bottom  of  the 
lake,  and  should  be  extended  25  f.  ex- 
terior to  the  work  and  15  f.  on  the  in- 
terior.     Report,   73,    353,    354.     (Col. 
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Macomb  and  Majs.  Houston,  Wilson,  and 
Harwood. ) 

Nov.,  1873.  To  consider  the  question 
of  accretions  of  sand  and  constmction  of 
breakwater.  Report  that  a  survev  is 
necessary  to  furnish  the  requisite  aata. 
74,  229-232. 

Mar. ,  1 874.  A pprove  plan  of  Min .  Har- 
wood for  arrenting  progress  of  sand  alone 
the  beach,  viz,  by  pier  of  pile  and  crib 
work,  and  for  building  submerged  end 
of  breakwater  to  full  height;  report  bor- 
ings necessary  to  furnish  data  for  final 
rt»I)ort;  submit  preliminary  report,  74, 
229-232.  (Col.  Woodruff,  Majs.  (>)m- 
stock,  Wilson,  and  Harwood. ) 

Aug.,  1874.  Board  locate  position  of 
catch-sand  piers.  Object  to  proposed 
private  piers  or  transfer  of  U.  8.  property 
near  lignt-house  to  private  [larties.  Rec- 
ommend pn^paring  an  artificial  founda- 
tion for  a  portion  of  the  breakwater  by 
dredging  a  trench  50  f.  wide  by  2,500  l. 
long  and  filling  it  with  gravel  and  stone. 
The  breakwater  should  l)e  prolonged 
southerly  on  its  present  line  to  a  total 
length  of  7,600  f.  At  the  south  end  of 
the  oreak water  a  fair-weather  exit  should 
be  left  between  the  breakwater  and  the 
catch-sand  pier.  The  width  of  the  cribs 
should,  in  all  cases,  be  equal  to  their 
height.  76,  ii,  569.  (Col.  Woodruff, 
Lt.  Col.  Blunt,  and  Majs.  Comstock, 
Wilson,  and  Harwood.) 

Sept.,  1874.  Board  consider  the  ques- 
tion of  changing  location  of  catch-sand 
pier;  recommend  change  in  location  of 
shore  end  of  pier:  Starting  from  a  point 
on  the  beach  about  opposite  the  south 
end  of  Blackwell  Canal,  extending  to  16 
f.  water  in  a  line  at  right  angles  to  the 
shore,  and  that  the  oblique  branch  of  the 
bn»ak water  be  change<i  to  correspond  to 
this  new  position.  Keport,  76,  ii,  573. 
(Col.  Woodruff,  Lt.  Col.  Blunt,  and  Maj. 
WilHon.) 

Convened  at  New  York,  1886-87,  to 
consider  the  reconstruction  of  the  super- 
stnicture  of  the  breakwater.  Report,  87, 
2362,  2363.  (Cols.  Casev  and  Abbot, 
Lt.  Cols.  Comstock  and  Houston. ) 

ConventHi  at  Buffalo,  N.  Y.,  Dec.  21, 

1888,  by  S.  ().  No.  69,  to  report  upon  the 
construction  of  a  plant  for  building  the 
superstructure  of  the  Buffalo  breakwater. 
First  report,  89,  2388.  (Lt.  Col.  King, 
Maj.  Overman,  and  Capt.  McC.  Derby.) 

Convened  at  Buffalo,  N.  Y.,  Mar.  6, 

1889,  to  examine  and  report  upon  plant 
for  new  breakwater  superstructure.  Sec- 
ond report,  89,  2391.  (Lt.  Col.  King, 
Maj.  Overman,  and  Capt.  Mahan. ) 

Convened  at  Buffalo  on  May  27,  1895, 
by  S.  O.  No.  13,  1895,  to  consider  and 
report  upon  the  plan  and  estimate  sub- 
mitted by  Maj.  Ruffner  for  extending  the 


pier  and  breakwater  at  Buffalo,  N.  Y. 
Report,  96,  3153.  (Gen.  H.  L.  Abbot, 
Maj.  H.  M.  Adams,  Capt  D.  C.  Kingman. ) 

Emginbkrs  in  Charob: 

Capt  Williams,  1839,  67,  227;  68,  221, 
222. 

dipt  I.  C.  Woodruff,  in  1856,  67,  227. 

Col.  William  TumbulL  (See  S.  Doc, 
1,  34th  Cong.,  1st  sees.) 

Col.  J.  D.  Graham,  1857.  Report,  S. 
Doc.  42,  35th  Cong.,  Ist  sess. 

Capt  John  A.  Tardy.  Reports,  66, 
49,  50,  ii,  38,  39,  iv,  161-164;  67,  32, 135- 
137,  227-229;  68,  222. 

Col.  T.  J.  Cram,  assigned  to  chaiige 
1867.  Reports,  67,  135-137,  148,  224- 
233;  68,  150,  205-219,  225-231.  236-244. 

Capt.   Franklin  Harwood,  1868.     Re- 
ports, 68,   193-195,  197,  198;  69,   145- 
1  150,  163-170;  70,  183;  71,217;  72,244; 
78, 350;  74,  226. 

Lt  Col.  Charles  E.  Blunt,  1874,  74, 
215.  Reports,  75,  319;  76,  ii,  568;  77, 
972. 

Maj.  W.McFarland,  1878-83.  Reportas 
78,  1269;  70,  1717;  80,  2192;  81,  2420; 
89   2431. 

Lt  Col.  H.  M.  Robert,  1883.  Report, 
88«  1931. 

Oapt  K  Maguire,  1883-86.  Reports, 
84,  2126;  85,  2255;  86,  1881. 

Ctpt  C.  F.  Palfrey,  1886,  87,  2351. 

Capt  F.  A.  Mahan,  1886-90.  Reports, 
87,  2351;  88,  2028;  89,  2361. 

Maj.  A.  Stickney,  1890-02.  Reports, 
90,  2808;  91,  2882. 

Maj.  £.  H.  Ruffner,  1892-95.  Reports, 
98,  2529;  98,  3107;  94,  2438;  95,  3146. 

Maj.  T.  W.  Symons,  1896-.  Reports, 
96,  3110;  97,  3107;  98,  2756;  99,  3101; 
1900,  4113. 

Assistants: 

J.  S.  Lawrence,  66,  iv,  164. 

Capt  Franklin  Harwood,  67,  31,  137, 
229;  68,  150,  206. 

W.  Griswold,  68,  150. 

G.  E.  Fell,  74,  233;  75,  320. 

G.  U.  Mayo.    Report,  79,  1719. 

Estimates.     ( See  Plans  and  ProjecU. ) 

By  Col.  TumbuU,  1856,  repairs  of  tow- 
path  of  south  pier  and  rebuilding  sea 
wall,  $20,209.85,  S.  Doc.  42,  35th  Cong., 
1st  sess. 

By  Col.  Graham,  1857,  repairs,  dredg- 
ing, etc.,  $27,679.35,  8.  Doc  42,  35Ui 
Cong.,  1st  sess. 

By  Capt  Tardy,  1865,  repairing  light- 
house pier,  repairs  and  completion  of  sea 
wall,  $131,000,  66,  4,  49,  50.  1866, 
extension  of  light-house  pier  and  a  new 
breakwater  witn  stone  superstructure, 
$1,697,194.78,  66,  iv,  163;  67,  228. 

By  Col.  Cram,  1867-68,  repair  and  pro- 
tection of  harbor  piers,  extension  of  south 
harbor  pier,  removal  of  a  portion  of  the 
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breakwater,  construction  of  a  breakwater 
4,000  f.  in  length,  and  a  navigable  ship 
chaiinel  between  the  lake  and  Buffalo 
Creek,  16,484,415.12,  68,  205,  207,  243. 

By  Board  of  Engineers,  1868,  a  section  of 
breakwater  100  f.  in  length,  $19,828.40, 
68,235. 

By  Gapt  Harwood,  1869,  completion 
of  harbor  work  and  breakwater,  con- 
straction  of  south  channel  and  Buffalo 
seawall,  $926,803.17,  69,  149. 

By  Board  of  Engineers,  1874,  catch- 
sand  pier  and  repairs  to  breakwater, 
$83,000,  74,  232. 

By  Lt  Col.  Blunt,  1875,  project  of 
Board  of  Engineers  for  extension  of  break- 
water, $1,987,700,  75,  321. 

By  Maj.  McFarland,  1879,  complete 
existmg  project,  $1,635,000,  79,  1719. 

Legal  proceedings. 

In  1893-94  the  officer  in  charge  knew 
of  nothing  having  been  done  to  regain 
posBession  of  the  north  pier  from  the 
belaware,  Lackawanna  &  Western  B.  B., 
which  had  taken  unauthorized  possession 
of  it,  94,  2439;  95,  3147.  Detailed  de- 
scription of  the  case,  and  of  efforts  made 
to  obtain  the  withdrawal  of  the  company 
from  occupancy  of  the  pier,  98,  2774. 

Legltlatlon. 

In  1897-98  the  New  York  legislature 
aathorized  the  city  of  Bufbilo  to  use  for 
highway  purposes  the  sea-wall  strip  on 
portionB  of  which  the  U.  S.  had  built  a 
sea  wall  in  1830-36,  98,  2781. 

Operations.     (See  also  Private  work, ) 
1§57.    8.   Doc.  42,   35th  Cong.,  Ist 


1864-64.  Repairs  in  progress  on 
harbor  and  sea  wall,  66,  4.  Details  of, 
66,  49,  50.  51. 

1865-06.  On  light-house  pier  sev- 
eral cribsplaced  in  position;  16.7101.  f.  of 
piling  driven,  and  594  cords  oi  stone  for 
riprap;  1,303  f.  of  sea  wall  built,  357  f.  of 
it  coped,  66,  38,  39. 

1966-67.  Work  on  sea  wall  contin- 
ued, 66,  iv,  164;  67,  136. 

1§67-4IS.  Bepairs  of  pier  head  and 
towpath;  extension  of  pier  and  building 
about  900  f .  of  breakwater  under  contract 
68,44. 

1866-69.  The  interior  works  of  re- 
pair nearly  completed ;  south  pier  extend- 
ed nearly  318  f . ;  150  f .  of  breakwater  built 
to  low-water  level,  69,  39, 145,  146. 

1869-70.  '  Bepairs  of  interior  harbor 
works  and  dredging  channel  to  inner  har- 
bor completed;  total  length  of  break- 
water, 950  f .  Superstructure  over  400  f . 
ofBame,70,  51,  183. 

1870-71.  Breakwater  extended  783 
f.;  total  length,  1,183  f.,  71,  49,  217. 

187 1-7».    Bepairs  to  north  pier  head 


and  other  completed  work;  425  f.  added 
to  breakwater,  partly  covered  with  super- 
structure, 73,  45,  244. 

1 S  7d-7 3.  Extension  of  breakwater. 
Bectification  of  injury  to  6  cribs.  78, 
350. 

1873-74.  Breakwater  repaired  and 
extended  100  f . ;  dredging  done  under  spe- 
cial appropriation,  and  work  of  repair 
continued  to  amount  of  over  $23,000  after 
appropriation  was  exhausted,  74,  52, 
226-228. 

1874-75.  180  f.  of  south  end  of 
breakwater  rebuilt,  1,600  f.  of  its  lake 
faceprotected  by  oak  and  iron  sheathing, 
650  f.  of  pile  pier  built,  3,956  c.  y.  dredged, 
and  foundation  trench  for  crira  in  break- 
water commenced,  75,  57,  320. 

1 875-76.  Breakwater  extended  250 
f.^  with  superstructure  over  200  f.  of  same; 
pile  pier  extended  220  f.,  and  about  10,000 
c.  y.  dredged  from  shoal  outside  of  south 
pier,  76,  109,  ii,  568. 

1876-77.  Breakwater  extended  150 
f.;  total  length,  2,924  ft.;  channel  piers 
repaired  and  pile  pier  refilled,  77, 116, 

1877-78.  South  end  of  breakwater 
extended  150  f.,  78,  131,  1270. 

1878-79.  Breakwater  extended, 
making  total  length  3,076  f.,  79,  1718. 

1879-80.  Breakwater  extended  by 
contract  350  1.  f.;  total  present  length, 
3,4261.1,  80,  2193. 

1880-81.  Breakwater  extended  694 
1.  f.,  making  total  length  of  4,120  1.  f.,  81, 
315,  2420. 

188 1-83.  Breakwater  extended  317 
1.  f.,  making  total  present  length  of  4,437 
1.  1.,  88,  2431. 

1889-83.  Breakwater  extended  454 
1.  f.,  making  total  present  length  4,891 1.  f. 
Bepairs  breakwater  and  light-house  pier, 
88,  1932,  1933. 

1883-84.  Breakwater  extension  in 
progress,  with  repairs  to  breakwater,  84, 
2127, 2129.     Bemoval  of  wreck,  84,  2130. 

lw84-85.  Breakwater  extended 
805t''ij  f.,  making  a  total  present  length  of 
5,696A  1.  f . ,  85 ,  2262.  Repairs  to  break- 
water  and  south  pier,  85,  2265. 

1885-86.  Breakwater  extended 
659^  f.,  making  a  total  extension  of 
6,349/^  f.,  86,  1881.  Repairs  to  break- 
water, 86, 1882.  Cost  of  breakwater  ex- 
tension, 86,  1883. 

1 886-8  7.  Bepairs  to  structures,  87, 
2354. 

1887-88.  Bepairs  to  south  pier  by 
hired  labor;  750  1.  f.  of  breakwater  para- 
pet rebuilt  with  concrete  and  masonry 
superstructure;  repairs  to  breakwater  ancl 
boathouse,  88,  2034,  2046. 

1888-89.  South  pier  repaired  by 
hired  labor;   breakwater  reconstruction 


144 


ANALYTICAL    AND  TOPICAL   INDEX   TO 


BVFFAIiO  HARBOR,  N.  Y.--Continaed. 


oontiniied,  and  manufacture  of  concrete 
blocks  begun  by  hired  labor;  minor  re- 
paira  to  the  breakwater,  89,  2363,  2372. 

1 9 Ii9>90.  Work  continued  on  recon- 
struct ion  of  breakwater  superstructure, 
00,  2832. 

1 89i>-9 1 .  950  concrete  blocks  manu- 
factured ,  en  tire  break  water  superstructure 
removed,  and  800  concrete  blocks  placed 
in  position  in  reconstruction  of  the  same, 
91,  2883. 

1991-9d.  362concreteblockswa8hed 
from  the  breakwater  recovered  and  re- 
placed ;  reconstruction  of  breakwater  con- 
tinued, 92,  2530. 

1999^93.  Breakwater  construction 
in  nrogresB,  98,  3108. 

1993-94.  South  pier  repaired,  800  f. 
of  extension  of  breakwater  in  progress  of 
construction  at  beginning  of  year  com- 
pleted, 94,  24:i9. 

1 994-95.  Minor  repairs  made  to  the 
breakwater,  95,  3148,  and  harbor  lines 
established,  95,  3149. 

1995-96.  Older  portions  of  break- 
water repaired,  96,  3112,3113;  5,385  c.  y. 
rock,  etc.,  dumped  along  the  front  of  the 
breakwater,  96,  3113. 

1996-97.  Older  portions  of  the  su- 
perstructure of  the  breakwater  repaired, 
97,  3108;  100,865  c.  y.  clean  rock  dredg- 
ings  and  waste  rock  placed  along  the  front 
of  the  breakwater,  97,  3108,  3109.  Su- 
pervision maintained  over  the  dumping 
of  dredgings  of  other  than  Government 
work,  and  care  of  property,  and  other 
miscellaneous  work  periormed,  97,  3109. 
13,861  tons  of  stone  placed  in  breakwater, 
and  extension  of  sand-catch  pier  in  prog- 
ress, 97,  3110. 

1997-99.  100,000  c.y.  rock  and  other 
filling  material  duniped  along  the  front  of 
the  breakwater,  98,  2758.  Supervision 
maintained  over  dumping  by  otner  than 
Government  contractors,  98,  2758.  In 
connection  with  previous  vear,  sand- 
catch  pier  was  extended  278  f.,  98,  2759. 
145,304  c.  y.  stone  and  92,279  c.  y.  gravel 
placed  in  breakwater,  and  timber-crib 
oreakwater  jutting  out  from  Stony  Point 
under  construction,  98,  2763. 

1999-99.  South  pier  and  breakira- 
ter  repaired;  preparations  made  for  con- 
struction of  concrete  superstructure  on 
old  breakwater;  printing  of  charts  of 
Buffalo  Harbor  and  Niagara  River;  con- 
struction of  rubble  mound  breakwater  in 
progress,  about  80,000  tons  stone  being 
placed;  entire  Stony  Point  section  of  tim- 
ber-crib breakwater  completed  (see  also 
Private  work) ,  99,  3102-3108. 

1 999-1900.  Over  100,000  tons  stone 
placed  in  breakw^ater  extension  to  Stony 
Point;  work  in  progress  on  South  Harbor 
section;  construction  of  concrete  super- 
structure on  old  breakwater  in  progress. 

"^otographs.)     1900,4114. 


Physical  eliaraeteiisilca. 

Description  of,  66,  iv,  162;  67,  135, 
225,  226;  69, 165-168;  70,  194;  72,  245; 
78,  351;  76,  ii,  668, 569,  571;  94,  2240; 
95,3150,3153,3158. 

Foundation  so  unstable  as  to  cause 
doubling  of  the  estimated  cost  and  to  re- 
quire dredging  19  f.  below  the  bed  of  the 
lake  to  obtain  a  good  foundation  for  the 
cribs,  74,  236;  79,  1718. 

Level  of  lake  during  southwest  gale  of 
Oct.  14, 1886,  87,  2352. 

Wind  ol)8ervations,  87,  2351. 

In  1893-94  the  shore  arm  of  the  break- 
water showed  evidence  by  sinking  that 
it  was  located  on  the  edge  of  a  preglacial 
river,  94,  2440. 

Storms  damaging  and  delaying  works, 
1900,  4123. 

Plans.    (See  also  Estimate  and  Prqjecit. ) 

Early  history  of  plans,  67,  224-229; 
68,  222. 

By  Capt  Williams,  1839,  extension  of 
pier  2,040  f .  to  23  f .  of  water  and  a  de- 
tached breakwater  3,690  f.  in  length,  66, 
iii,  15,  iv,  161,  162. 

By  Capt  Tardv,  1866,  urging  the  adop- 
tion of  Capt  Williams's  plan,  o6,  iv,  161, 
162. 

Discussion  of  above  plans  by  Col.  Cram, 
viz:  Extending  the  south  pier  from  300  f. 
to  600  f . ,  removing  200  f .  or  400  f .  of  south 
end  of  Erie  breakwater,  and  a  new  break- 
water 4,000  f.  in  length,  and  modifica- 
tions proposed,  67,  31, 135-137,  224-229. 
For  a  cut  or  canal  200  f .  wide,  with  pier 
or  piers  extending  into  the  lake  to  15  f. 
water,  lake  to  Buffalo  Creek,  67,  229; 
68,  205,  206,  214-216. 

PrtTate  (State,  corporate)  iv^ork. 

State  of  New  York,  1819,  loaned  $12,000 
to  a  committee  of  citizens  on  security,  to 
build  certain  piere;  cost  $14,000.  The 
south  pier,  \  mile  long,  ended  in  13  f. 
water;  begun  in  1820,  finished,  1821, 
under  superintendence  of  S.  Wilkinson, 
67,225. 

Erie  breakwater,  built  by  the  State  of 
New  York  at  great  expense,  67,  228. 
Dredging  bv  citv  of  Bunalo,  67, 225. 

Claims  oi  railroad  company  to  U.  S. 
pier,  80, 2195. 

Agreement  made  with  U.  S.,  80,  2201. 

Question  reopened  1884,  80,  2255. 

Improper  use  of  breakwater  bv  parties 
mooring  rafts  thereto,  81,  2421, '2422. 

Description  of,  95,  3153. 

A  large  part  of  the  lake  frontage  owned 
by  the  Lehigh  Valley  and  Buffalo  Creek 
railroads  who  have  constructed  wharv^ 
and  warehouses  thereon,  05,  3150. 

In  1895  the  Secretary  of  War  aathoi^ 
ized  private  persons  to  dump  clean  rock 
dredgings  along  the  lake  face  of  the 
breakwater,  96,  3113. 

Dredging  done  in  Buffalo  Biver  and 
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Erie  Canal  by  city  and  State  authorities 
and  private  persons,  97,  3109,  98,  2758, 
99,  3ia5. 

South  pier  repaired  by  owners  of  a  ves- 
sel which  had  injured  it,  98,  2757. 

Projects.  {See  EgtimcUes;  Plans;  Private 

iccrk.) 

Prior  to  1866  appropriations  were  ex- 
pended in  buildins  and  repairing  two 
piers  at  the  mouth  of  Buffalo  Creek, 
dredging  and  constructing  a  masonry  sea 
wall  to  protect  the  beach  south  of  harbor 
entrance. 

By  Capt  Williams,  1839,  66,  iii,  15,  iv, 
161;  67,  227;  68,  221,  222. 

By  Capt,  Woodruff,  1856,  67,  227. 

By  Col.  Tnmbull,  S.  Doc.  1,  34th Cong., 

1st  6688. 

By  Maj.  Graham,  1857,  S.  Doc.  42,  35th 
Gods.  Ist  sess. 

By  Capt  Tardy,  1866,  66,  49,  50,  ii,  38, 
39,  lii,  30,  iv,  161. 

By  Col.  Cram,  1866,  repairs  and  protec- 
tion of  the  north  and  south  piers  and  ex- 
tension of  the  south  pier  300  f.,  67,  32, 
68, 137, 193,  194. 

By  Board  of  En^neers,  1868,  repairing 
the  end  of  the  light-house  pier  and  ex- 
tending it  about  300  f.,  removing  a  por- 
tion of  the  south  end  of  the  Erie  Canal 
basin  breakwater,  dredging  at  the  harbor 
entrance  to  a  depth  of  15  f.,  and  con- 
structing a  breakwater  south  from  the 
harbor  entrance  4,000  f.  in  length  (esti- 
mate section  of  100  f.,  $19,828.40,  68, 
235),  of  cribs  50  f.  long  by  34  f .  base  and 
29  f.  to  37  f.  in  height,  68,  222,  232. 

By  Board  of  Engineers,  1873,  stone 
foundations  for  cribs  in  the  breakwater 
to  prevent  displacement,  78,  353. 

By  Board  oi  Engineers,  1873,  increas- 
ing the  lenjzth  of  the  breakwater  to  7,600 
f.,  with  ciibs  50  by  34  by  32  f.,  and  an 
artificial  foundation  for  about  2,500  f .  of 
the  distance,  dredged  to  hard  bottom,  50 
f.  in  width,  and  filled  with  gravel  and 
stone.  A  pile  pier  1,000  f .  long  continued 
by  crib  work  3,100  f.,  commencing  at  a 

g)int  on  the  shore  opposite  the  head  of  the 
lackwell  Canal  and  extending  toward 
the  south  end  of  the  breakwater,  leaving 
a  channel  between  it  and  the  breakwater 
15a f.  in  width;  estimate,  $2,000,000,  76, 
ii,  570;  77,  972;  79,  1718. 

Detailed  history  of,  88,  2028. 

Scheme  of  improvement,  as  modified 
at  various  times,  provides  for  two  piers 
at  the  entrance  to  Buffalo  Creek,  for  a 
masonry  sea  wall  running  southwardly 
from  the  south  pier;  for  a  breakwater 
about  one-half  mile  from  and  parallel 
with  the  shoal,  and  for  a  shore  arm  to 
the  breakwater  from  its  southerly  end, 
87,  305,  2351,  2366. 

In  1866  a  masonry  and  concrete  super- 
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structure  was  adopted  for  the  breakwater, 
87,  2353,  2366. 

From  1826  to  1886,  inclusive,  $1,966,- 
480.44.  was  appropriated.  Estimate  for 
completion  of  project,  $1,117,600,  87, 
2357;  91,  2882. 

By  Board  of  Engineers,  1895,  for  the 
abandonment  of  the  shore  arm,  and  for 
the  extension  of  the  breakwater  from  its 
southern  end  at  that  time  to  Stonev  Point, 
leaving  necessary  openings  for  the  con- 
venience of  conmierce;  estimate  $2,200,- 
000,  96,  3157.  Addition  was  made  by 
Congress  in  1896,  providing  for  the  exten- 
sion of  the  catch-Dasin  pier  to  the  estab- 
lished pier-head  line  under  continuous 
contract,  96,  3111. 

By  Maj.  Symons,  1896,  for  modification 
of  plan  and  location  for  breakwater,  to 
provide- for  the  construction  of  a  section 
of  breakwater  9,700  f.  long,  beginning 
at  the  southerly  end  of  the  old  break- 
water, leaving  a  fair-weather  entrance  be- 
tween, and  thence  extending  south  in  a 
straight  line,  5,000  f.  of  the  northerly 
part  to  be  of  rubble-mound  type,  and  the 
remaining  portion  to  be  of  timber-crib 
t^pe,  mounted  upon  an  artificial  founda- 
tion extending  down  to  solid  rock.  An- 
other section  of  timber-crib  breakwater, 
^,800  f.  long,  to  extend  out  from  the 
shore  at  Stoney  Point  in  a  northwesterly 
direction,  leaving  an  entrance  600  f. 
wide  between  the  two  structures,  also 
provided  for.     98,  2760. 

By  Maj.  Symons,  1899,  for  repair  of 
south  pier,  1900,  4114. 

Surreys. 

By  William  Peacock,  1818,  67,  224. 

Under  direction  of  Capt.  Williams,  1839, 
67,  227. 

Under  direction  of  Col.  Cram,  1867,  by 
Capt.  Harwood,  assisted  by  W.  Gris- 
wold,  68,  150,  206;  69,  164. 

By  direction  of  Board  of  Engineers  un- 
der Maj.  Harwood,  74,  52,  53. 

Preliminary  examination  and  survey 
of  Scajacuada  Creek,  85,  2283,  2284. 

Surveys  for  lake  survey  charts,  made  in 
1893-95,  by  Maj.  Ruffner,  94,  2442;  96, 
3149. 

In  1894-95  investigations  were  made 
by  Capt.  Kingman  to  ascertain  the  prob- 
able cost  of  stone  suitable  for  use  in  the 
extension  of  Buffalo  breakwater,  95, 
3157. 

Plan  and  estimate  for  extending  the 
breakwater  from  the  southerly  end  of 
the  harbor  to  Stoney  Point  was  asked  for 
by  act  of  Aug.  17, 1894,  and  the  necessary 
surveys  were  made  and  a  report  sub- 
mitted in  1895  by  Maj.  Ruffner,  95, 
3149. 

Soundings  were  made  in  1896  through 
the  ice  to  ascertain  the  character  of  t' 
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lake  bottom  on  the  line  of  the  proposed 
breakwater,  by  Maj.  Symona,  06,  3113. 

Miscellaneoussoundings,  examinations, 
and  surveys  were  made  in  1897-98;  by 
Maj.  Symons,  97,  3109;  98,  2759. 

In  1897-98  soundings  were  taken  by 
means  of  a  specially  constructed  sounding 
scow,  by  Maj.  Symons,  98,  2758. 


Maps.  Of  northern  and  northweBtem 
lakes,  showing  location  of  the  harbor, 
66;  of  harbor  and  vicinity,  66. 

Map  of  the  harbor,  June  30,  1879,  79, 
1720. 

80,2204;  81,2424;  84,2130;  87,2356; 
88,  2054;  89,  2370;  95,  3160;  98,  2784. 
{PhotograpfiSf  see  OperaHons,  1900). 


BIJFFAL.O    (BLACK    ROCK)    HARBOR    AlVD     BlJFFAIiO 
ENTRANCE  TO  ERIE  BASIN,  N.  T. « 


Appropriations. 

1899,  150,000.00,       99,  3114. 

1900,  191,701.25,  1900,  4137. 

Total,  241,701.25 

Commerce. 

Important,  97,  3246,  3247. 

Contracts. 

1899.  J.  B.  Donnelly,  breakwater 
construction  (excavating,  stone,  timber 
cribs,  concrete,  ironwork),  |210,175, 
1900,  4138. 

Enirlneers. 

Chief  op  Engineers.  Reports,  97, 
473;  99,  540;  1900,  608,  611. 

Engineer  in  Charge: 

Maj.  T.  W.  Symons,  1897-.  Report, 
97,  3245;  99,  3114;  1900,  4135. 

Operations. 

1§99-1900.  Rubetructure  of  break- 
water in  process  of  construction,  1900, 
4136. 


Physical  characterlatlct. 

Description  of;  entrance  to  the 
and  harbor  is  an  openuig  2,300  feet  wide 
between  two  breakwater  stractnres  near 
the  shore  along  the  lake  front  of  Boffalo, 
N.  Y.,  built  by  the  State  of  New  York, 
97,  3246. 

Projects. 

By  Maj.  Symons,  1897,  breakwater 
2,300  feet  long,  covering  and  protectai^ 
the  entrance  to  the  Erie  Basin  and  Black 
Rock  Harbor,  and  the  lake  front  of  Buf- 
falo Harbor,  between  the  New  York 
State  structures;  estimate,  $248,000,  97, 
3246;  99,  3114. 

Surreys. 

Survey  of  the  BufEalo  entrance  to  the 
Erie  Basin  and  Black  Rock  Harbor,  N.  Y., 
ordered  by  act  of  June  3,  1896,  made  by 
Maj.  Symons,  1897  (see  PrqjecU),  97, 
3245. 

Examination  of  the  Lake  Erie  entrance 
ordered  by  act  of  June  6,  1900,  19O0, 
611. 


BUFFALO  RIVER,  MISS. 


Engineers. 

Chibf  op  Enginbbbs.    Report,  85, 225. 
Enqinebr  in  Charge:  Capt  T.  Turtle. 
Report,  85,  1430. 


Surrejr. 

Examination  ordered  by  act  of  July  5» 
1884;  made  under  direction  of  Gapt  Tur- 
tle (report  unfavorable),  85,  1430. 


BULKHEAD  ROCK,  R.  I.    (See  Providence  River  Harbor,  etc,) 

BIJRE.I]VOTOItf  BAY,  MDiN.    (See  Agate  Bay,  Minn,) 
BURL.IIVGTON  CANAL.     (See  Wells  River  to  Burlington  CanaL) 

BURLINOTON  HARBOR,  lOH^A.     (See  Mimstippi  River,  from  8L  Baud 

to  Des  Moines  Rapids,)  ^ 

BIJRL.IIVOTON  HARBOR,  TT.^ 


Appropriations. 

1836,  $10,000.00,  66, 

1837,  10,000.00,  66, 

1838,  50,000.00,66, 
1844,  10,000.00,  66, 
1852,  10,000.00,  66, 
1864,  308.00.  (H. 

a  Survey. — Report,  Oct. 
5  Survey. — Report,  Feb 


iii,  28. 
iii,  28. 
iu,  28. 
iii,  28. 
iii,  28. 
Doc.  373, 1882. ) 


Appropriations — Continued. 

1864,  13,600.00,  66,  iii,  28. 

1866,  27,672.20,  66,  iii,  28. 

1867,  80,000.00,  67,  234. 

1870,  25,000.00,  70,  56, 223. 

1871,  30,000.00,  71,  53. 

1872,  30,000.00,  72,  49,272. 


1, 18S6;  estimate,  $321,430.20.    (H.  Doc.  No.  482,  55th  Gong.,  2^ 
.7,1834;  estimate,  928,727.18.     (H.  Doc.  Mo.  482,  56th  CoDg.,  2d 
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AnpropiiatloiM— Continued. 

1873.    25,000.00,78,49. 

25,000.00,  74,  56,  275. 
25,000.00,  75,  61,  353. 
20,000.00,  76,  57,  258;  77,  52, 

253. 
20,000.00,  78,  57,  422. 
15,000.00,  79,  65,  396. 
10,000.00,  80,  558. 
10,000.00,  81,  724. 
12,000.00,  82,  709. 
50,000.00,  84,  2157. 
18,750.00,  86,  1904. 
35,000.00,  88,  2099. 
20,000.00,  00,  2880. 
10,000.00,  06,  3237. 
10,000.00,  06,  3168. 
15,000.00,  00,  1290. 


1874 
1875 
1876 

1878 
1879 
1880 
1881 
1882 
1884 
1886 
1888 
1890 
1894 
1896, 
1899 


Total,  617,230.20 

Contracts.^ 

1867.  C.  J.  DeGraw,  timber,  67, 
245.  R.  N.  Gere,  iron,  67, 245.  Luther 
Whitney,  stone,  67,  245;  Jennin^  & 
Hart,  laoor,  67,  245;  Hart  &  Jennings, 
timber  and  plank,  68,  295,  299. 

1§73.  Luther  Whitney,  crib  work, 
73,  395.     &  Charles  DeGraw,  crib  work, 

73,  395.    Luther  Whitney,  ciib  work, 

74,  274;  75,  363. 

1  §  74.  Luther  Whitney,  one  crib,  75 , 
354;  76,  258. 

l§7ft*  James  D.  Hancock,  cribs,  76, 
354;  76,  258;  77,  253. 

1§7§.  Lather  Whitney,  breakwater 
extension,  79,  396. 

1§89.  Dillabeck  &  Murphy^  rubble- 
stone,  70  cents  per  c.  y.,  82,  709. 

18§4.  L.  Whitney,  breakwater  ex- 
tension, 85,  2307. 

1994.  L.  Whitney,  breakwater  re- 
pairs, $21,948.30,  95,  3238. 

1997.  E.  S.  Flenry,  breakwater 
snperstructure  construction,  $31.50  per 
I.  f. ;  furnishing  and  setting  quarry-faced 
stones,  $6  per  c.  y. ;  filling  space  between 
cribs,  50  cents  per  c.  y.,  97,  3298. 

1§99.  W.  J.  Daly,  repairing  break- 
water, $14,870  or  $15,500,  1900,  1483. 

Defemie. 

Harbor  would  afford  protection  to  our 
armed  ships  in  time  of  war,  8.  Doc.  42, 
35th  Cong.,  1st  seas. 

Engineers* 

GiiSF  OF  Enoineebs.  Reports  66,  2, 
3,  ii,  41,  iii,  17, 28,  67, 34;  68,  48;  69, 42; 
70,  56;  71,  53;  72,  49;  T8,  49,  50;  74, 
56;  75,  61;  76,  67;  77,  52;  78,  57;  79, 
65;  80,89;  81,  113;  82,  114;  88,  325; 
84,  328;  85,  355;  86,  349;  87,  315;  88, 


288;  89,341;  90,308;  91,386;  92,364; 
98,  417;  94,  390;  95, 427;  96,  382;  97, 
480;  98,  129;  99,  148;  1900,  168. 

BoABD  OF  Enoinbebs: 

Convened  June  6,  1867,  to  consider 
location  and  construction  of  breakwater. 
Recommended  the  extension  of  old  break- 
water about  1,500  f.  to  the  north,  and 
construction  of  cribs  of  rectangular  cross- 
section  30  f.  at  base  and  40  f.  high,  67, 
34,  234,  251.  (Col.  Bache  and  Lt.  Cols. 
Thom  and  Blunt ) 

Enoineebs  in  Chabob: 

Col.  Tumbull.  S.  Doc.  42,  35th  Cong., 
xsw  sesB. 

Maj.  J.  D.  Graham,  1857.  Report,  S. 
Doc.  42,  35th  Cong.,  1st  seas. 

Maj.  C.  £.  Blunt,  1865-67.  Reports, 
66,  56,  57;  (Lt  Col.), 67,  234,  245,  246, 
251. 

Capt  C.  B.  Reese,  1866.  Reports,  66, 
iv,  179,  180. 

Capt  J.  W.  Bariow,  1867-69.  Reports, 
68,  295;  69,  184. 

Lt.  Col.  John  Newton,  1870-79.  Re- 
ports, 70,  223;  71,  255;  72,  272;  73, 
394;  74,  274;  75,  353;  76,  258;  78,  422; 
79,395. 

Capt  James  Mercur,  in  temporary 
charge,  77,  253. 

Lt  Col.  N.  Michler,  1880-81.  Reports, 
80,  557;  81,  723. 

Maj.  6.  L.  Gillespie,  1881-82.  Report, 
82,  708. 

Maj.  W.  McFarland,  1882-83.  Report, 
88    1931 

Lt.  Col.  H.  M.  Robert,  1883-86.  Re- 
ports, 88,  1959;  84,  2157. 

Maj.  M.  B.  Adams,  1885-92.  Reports, 
85,  2307;  86,  1903;  87,  2406;  88,  2098; 
89,  2448;  90,  2879;  91,  2933;  92,  2609. 

Capt  S.  8.  Leach,  1893-96.  Reports, 
93,  3196;  94,  2496;  95,  3236;  96,  3167. 

Maj.  W.  8. 8tanton,  1897.  Report,  97, 
3296. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1043. 

Col.  J.  W.  Barlow,  1899-.    Reports,  99, 
1289;  1900,  1482. 
Assistants: 

Itt.  C.  J.  Allen,  66,  ii,  41,  iv,  178; 
67,34. 

D.  White,  74,  275;  76,  253. 

Estlmatefl.    ( See  Plans  and  Projects. ) 

By  Lt.  Col.  Graham,  extension  and  re- 
pairs, $21,286.31,  8.  Doc.  42,  35th  Cong., 
Istsess.;  $27,672.20,  66,  3. 

By  Capt.  Reese,  1,500  f.  of  new  break- 
water, $333,442,  66,  iv,  180;   67,  234; 
68,  49;  69,  42. 
By  D.  White  and  Lt  Col.  Newton, 


aFaJlixur  bidden,  Wells  DeOraw,  Antoin  Poopor,  L.  B.  Piatt,  and  L.  T.  RichardBon,  68,  296,  299. 
fr  Annmled  and  awaxded  to  Lather  Whitney,  74,  274;  76,  868. 
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2,000  f.  of  breakwater,  $340,000,  74,  275; 
76,  3I>3;  76,  258. 

By  Lt.  Col.  Newton,  completion  of  pro- 
ject, $260,000,  79,  396. 

Operations,  a 

1844*  Construction  of  breakwater, 
66,  iii,  17,  iv,  179. 

1 957.  Breakwater  1 ,069  f.  in  length, 
S.  Doc.  42,  35th  Cong.,  Ist  seas. 

Il!l68.  Two  cribs  well  under  way, 
68,298. 

1868-69.  8ix  cribs,  500  f.  of  break- 
water built,  69,  42. 

1969-70.  ConHtruction  of  2  cribs, 
1601.  f.,  70,  56,  223. 

1870-71.  Construction  of  2  cribs, 
171 1.  f.,  71,  53,  255. 

1 1»7 1-79.  Two  cribs,  217 1.  f.,  place<l 
in  position  for  south  extension;  comple- 
tion of  superstructure  overextension,  72, 
48,  272. 

lfl71§-73.  Construction  of  2  cribs, 
180  1.  f.,  78,  49,  395. 

1873-74.  Construction  of  2  cribs, 
220  1.  f.,  and  180  f.  of  superstructure,  74, 
56,  274. 

1874-75.  Construction  of  crib,  145 
f.,  and  220  f.  of  superstructure,  75,  61, 
353 

1875-76.  Construction  of  160  f. 
north  extension  and  145  f.  of  superstruc- 
ture, 76,  57,  258. 

1871^-77.  Completion  of  160  f.  of 
superstructure,  repairs,  77,  52,  253. 

1877-78.  Repairs  and  extension  of 
breakwater,  78,  57,422. 

1 8 78-79.  Riprapping  and  extension 
of  breakwater,  79,  65,  395. 

1879-80.  Breakwater  extended 
north  111  1.  f. ;  repairs  to  breakwater,  80, 
557. 

1880-81.  Breakwater  extended 
north  70  1.  f.;  repairs  to  breakwater,  81, 
723. 

1881-83.  Breakwater  extension  in 
progress,  82,  709. 

1889^-83.  Breakwater  extended 
north  501.  f.,  88,  1959. 

1883-84.  Breakwater  extended 
north  50  1.  f.,  84,  2157. 

1884-85.  Breakwater  extended 
south  200  1.  f.;  1,175  1.  f.  of  old  break- 
water repaired  by  hired  labor,  86,  2307. 

188  5-86.  Repairs  to  breakwater  by 
hired  labor,  86,  1903. 

1 8  84^-8  7.  Slight  repairs  to  northern 
end  of  breakwater,  87,  2409.  Discussion 
of  most  economical  height  of  stone  foun- 
dations for  breakwater,  87,  2407. 


1887-88.  4,209  c.  y.  rubblestone 
placed  in  breakwater  foundation,  88, 
2099. 

1 888-89.  780c.  y .  rubblestone  placed 
in  breakwater  foundation,  89,  2449. 

1899-91.  Repairs  to  breakwater, 
91    2934. 

1891-99.  Repairs  to  1,000  1.  f.  of 
superstructure,  92,  2611. 

1895-96.  683  1.  f.  breakwater  re- 
paired, 96,  3167. 

1896-97.  Breakwater  repairs  in 
progress,  97,  3297. 

1897-98.  235  1.  f.  of  stone  super- 
structure completed,  98,  1044. 

Physical  cbaracterlatlcs. 

66,  iii,  17. 

Plant.     (See  Ettimates ;  PtcjeeU. ) 

By  Capt.  C.  B.  Reese,  new  breakwater 
north  and  west  of  old  work,  1,500 1  long, 
67,  179,  180. 

Projects. 

Between  1836  and  1857,  1,069  1.  f.  of 
breakwater  had  been  built.  In  1867  a 
Board  of  Engineers  recommended  a  fur- 
ther extension  northward  of  1,500  1.  f. 
In  1871,  831  1.  f.  of  this  extension  had 
been  made.    67,  34,  234,  251. 

Between  1871  and  1874,  617  1.  f.  were 
added  in  a  southward  extension,  making 
a  total  extension  of  2,517  1.  f.,  74,  274. 

In  1874  an  additional  extension  of  2,000 
1.  f.  was  adopted,  estimate,  $340,000,74, 
275. 

In  1884,  under  an  appropriation  of 
$25,000,  extensive  repairs  were  under- 
taken over  the  part  of  the  breakwater 
built  between  1836  and  1857.  In  1886 
Maj.  Adams  proposed  a  further  extension 
of  the  breakwater,  both  to  the  north  and 
south,  with  the  gradual  withdrawal  of 
the  work  as  prolonged  into  water  32  f. 
deep.    87,  315,  2406. 

From  1836  to  1886,  inclusive,  $526,- 
922.20  was  appropriated.  Completiiur 
project.  Estimate,  1887,  $184,250.  87, 
2409. 

Surveys. 

By  Lt.  Allen,  under  direction  of  Capt 
Reese,  66,  iv,  180;  67,  251;  69,  185. 

Maps. 

Of  Northern  and  Northwestern  Lakes, 
showing  location  of  improvement,  66. 

Of  vicinity,  showing  breakwater  and 
part  of  city,  66. 

97,  3298. 


BURIVET,  VT.     (See  Cannecticui  River.) 

BUSNSlBi:.     ( See  Lake  Burwdde. ) 

BIJRTO^V'S  BA¥,  VA.     (See  FranHin  OUy.) 

aHIstory,  74.  274. 
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Eniriiieen. 

Chief  of  Engineers.  Reports,  81 « 
150;  82,  144. 

Engineer  in  Charge.  Col.  W.  P. 
Craighill.    Report,  82,  949. 

Plans. 

fiy  Col.  Craighill,  dredged  channel  to 
Public  Landing  6  f.  deep  at  m.  1.  w.  and 
100  f.  wide;  also  a  basin  at  Public  Land- 


ing 200  by  400  f. ;  estimate,  $30,000.  To 
continue  the  improvement  to  mouth  of 
James,  cost  would  be  $27,000  additional. 
82,  950. 

Surrey. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made  under  direction  of  Col.  Craig- 
hill, 82,  949. 


BUTTERMILK   CHAIVNEL,    MEW   TORK     HARBOR.     (See  ^aj^ 

Ridge  Channel  and  Govxmus  Bay,  N,  Y. ) 


Appropriations. 

1880,  $60, 000,  80,  506. 

1881,  60,000,81,630. 

1882,  60, 000,  82,  655. 
1884,  10, 000,  84,  704. 
1886,  56, 250,  86,  722. 
1888,  100, 000,  88,  612. 
1892,  100,  oOO,  92,  816. 
1894,  50, 000,  05,  942. 

Total,  496, 250 

Commerce. 

Important,  84,  602;  86,  721;  87,  707. 

Contracts. 

liSO.  H.  £.  Du  Bois,  dredging,  35 
cents  per  c.  v.,  81,  631. 

1§81.  H.  E.  Du  Bois,  dredging,  22 
cents  per  c.  v.,  82,  655. 

I§i9.  U.  £.  Du  Bois,  dredging,  22 
cents  per  c.  v.,  88,  543. 

1§§4.  H.  £.  Du  Bois,  dredging,  33 
cents  per  c.  v.,  85,  671. 

19§6.  United  States  Dredging  Co., 
dredffing,  23^  cents  per  c.  v.;  contract 
annmledand  ivork  prosecutedoy  H.  £.  Du 
Bois's  Sons,  25  cents  per  c.  y.,  87, 705. 

1§89.  J.  A.  Simmons,  dred^g,  18} 
cents  ner  c.  y.,  89,  782. 

1§93.  International  Dredging  Co., 
dredging,  32  cents  per  c.  y.  ($111, 180), 
98,  1052. 

1§94.  R.  R.  Moore,  dredging,  25 
cents  per  c.  y.  ($42,500),  95,  943. 

Engineers. 

Chief  of  Enoinekbs.  Reports,  80,  82; 
81,  99;  82,  100;  83,  96;  84,  102;  85, 
92;  86,  97;  87,  60;  88,  61;  89,  78;  90, 
H9;  91,  88,  93;  92,  92;  98, 100;  94,  90; 
95,  102. 
Enoinisbbs  in  Charge: 

Col.  J.  Newton,  1880-84.  Reports,  80, 
505;  81,  629;  82,  654;  88,  542. 

Capt  J.  Mercur,  1884.  Report,  84, 
701. 

Lt  Ool.  W.  McFarland,  1884-89.  Re- 
ports, 85,  670;  86,  720;  87,  703;  88, 
610. 


Lt.  Col.  G.  L.  Gillespie,  188^-95.  Re- 
ports, 89,  780;  90,  724;  91,  911,  937; 
92,  814;  98,  1050;  94,  761;  95,  940. 

Operations* 

1880-S1.  80,000  c.  y.  dredged,  81, 
100. 

1881-83.  137,545  c.  y.  dredged,  82, 
654. 

188!i-83.  232,375  c.  y.  dredged,  88, 
542. 

1883-84,  207,090  c.  y.  dredged,  84, 
701. 

1884-85.  30,097  c.  y.  dredged,  85, 
671. 

1886-87.  89,625  c.  y.  dredged,  87, 
705. 

1889-90.  206,199  c.  y.  dredged.  90, 
726. 

1890-91.  190,000  c.  y.  dredged,  91, 
913. 

1891-99.  Channel  completed 
through  shoal  at  southern  entrance,  92, 
815. 

189d-93.  32,308  (\  y.  dredged,  93, 
1051. 

1 893-94.  345,090  c.  y.  dredged,  94, 
762. 

1894-95.  52,602  c.  y.  dredged,  95, 
942. 

Physical  characteristics. 

Description  of,  88,  610. 

Plans. 

In  1890  Lt.  Col.  Gillespie  reported  But- 
termilk and  Gowanus  Bay  channels 
worthy  of  a  26-f.  channel,  91,  938. 

Projects.     (See  Plans. ) 

By  Col.  Newton,  1880,  removal  of  the 
shoal  between  Long  Island  and  Govern- 
ors Island  to  a  depth  of  26  f.  and  to  a 
width  of  850  f.  from  the  Brooklyn  wharves; 
estimate,  $210,000,  80,  506;  81,  629; 
86,  721.  In  1887,  after  an  aggregate  ap- 
propriation of  1190,000,  Lt.  Col.  McFar- 
land estimated  that  $95,000  would  be 
required  to  complete  the  project,  87,  705. 

Surveys. 

Maps.     80,  506;  84,  702;  85,  670. 
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BUZZARDS  BAT  AIVB  BARNSTABLE  BAT  GANAI^o     (See  Cape 

Cod  Skip  Canal.) 

BTRAM  HARBOR,  COBIN.    (See  P&rt  Chester  Hofbar,  N.  Y.) 


Oommerce. 

An  average  yearly  business  of  $96,000 
done,  96,  864. 

Ennincers. 

Chisf  of  Engineers.    Report,  06, 93. 

Engineer  in  Charge.    Lt  Col.  H.  M. 

Robert,  1894-95.    Report,  96,  863. 


Assistant.    Lt.  W.  E.  CraighilL    Re-  |  ^^*  ^^' 
port,  96,  863. 

CABIN  CREEK,  MD. 


Pkjnical  characteristics. 

Description  of,  96,  863. 

Surrey. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  under  direction  of  U. 
Col.  Robert,  1894.    Report  (favorable), 


Commerce. 

Unimportant,  80,  739. 

Engineers. 

Engineer  in   Charge.     Maj.  W.  P. 
Craigbill,  1880.    Report,  80,  738. 

Physical  characteristic's. 

Description,  80,  739. 


Surveys. 

Survey  ordered  by  act  of  March  3, 
1879;  79,  81. 

Examudation  made  by  Maj.  W.  P. 
Craigbill,  80,  739. 


CACAPON  RITER.     (See  Oreai  Cacapan  River,  W.  Va.) 
CACHE  RITER,  ARK.    (See  WMU  River,  Black,  etc.) 


Appropriations. 

1888,  17,000,  89,  1669. 
1892,  2,000,  92,  1687. 
1894,  o  2,000,  99,  2039. 
1896,  i>  2,000,  99,  2039. 
1899,   1,000,  99,  2039. 

Total,    14,000 

Commerce. 

Unimportant,  71,  354. 

Commerce  in  past  years  quite  exten- 
sive, 81,  1480. 

Great  proepectivfe  advantsgps  to  com- 
merce to  result  from  opening  the  river, 
91,  2052. 

DecK^ription  of.  Consists  of  rafting  and 
small  flatboats  handled  by  the  current, 
94,  1554;  96,  2024.    ' 

The  commerce  for  1900  was  11,215  tons, 
valued  at  $29,961,  1900,  421. 

Engineers. 

Chief  or  Knoinesrs.  Reports,  70, 31, 
66;  71,  58,  59;  81,  213;  87,  210;  88, 
im  89,  222;  90,  200;  91,  25;^;  92,  244; 

98,  276;  94,  2M;  96,  283,  286;  96,  246; 

99,  366;  1900,  421. 

Kn(Unkkr8  is  Charge: 

Lt,  CoK  W.  F.  Raviu»KK  1871.  Report, 
71   354. 

Maj. W,  H.  H,  Benvaiml,  1881.  Report, 
81,  1477, 

^  AlMtvU  irvou  While  Ki\er. 


Report,  94, 

Report,  95, 

Reports,  99, 


Capt  H.  S.  Taber,  1887-93.  Reports, 
87,  1547;  89,  1659;  '90, 1946;  91,  2061; 
92,  1687;  98,  2114. 

Capt  C.  F.  Palfrey,  1894. 
1554. 

Lt.  Wm.  L.  Sibert,  1895. 
2024,  2037. 

Lt  R.  McGregor,  1899-. 
2039;  (Capt),  1900,  2602. 

Asbiotantb: 

D.  Fitzgerald.    Report,  71,  354. 

Z.  Harrison.    Report,  80,  1478. 

P.  R.  Van  Frank,  jr.  Reports,  96, 
2038;  1900,  2603. 

<n»stractloiis. 

Little  Rock  and  Memphis  R.  R.  bridge 
at  Old  Boyds  landing  an  obetmction  to 
through  steamboat  navigation,  and  said 
to  be  the  cause  of  steamboats  leaving  the 
river,  96,  2024. 

€>peratloiis. 

lSIIII-89.  Suae  boat  ^rertide  built; 
67  snags,  14  drift  piles,  and  69  overhang- 
ing trees  removed,  89,  1659. 

ISSO-SNI.  341  sna^s,  158  trees,  and 
20  drift  piles  removed,  90,  1947. 

l(l09-93.  Nearly  1,600  snass  and 
other  obstructions  removed,  98,  2114. 

III9S-94.  Over  500  snags,  etc.,  re- 
moved, 94,  1554. 

.^tirvey— Ref>ort.  Feb.  IS^  1826,  and  Not.  13^  1829: 
tv^  .v>th  Cong.,  -Jd  sesB.) 
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CACHE  RITER9  ARK.--Continaed. 


18M-1900.  Aboat  3,700  snags  and 
other  obstructions  removed  Irom  duumel, 
1000,2603. 

Physical  eharacteristlcs. 

Description  of,  81,  1479;  95,  2024. 
A  severe  storm,  1893,  blocked  tbe  river 
with  fallen  timber,  94,  1554. 
Description  of,  to  Biverside,  96,  2037. 

Plant. 

By  D.  Fitzgerald,  removing  overhang- 
ing trees  and  snags;  estimate,  $4,000,  71, 
354,355. 

By  Maj.  Benyanrd,  1880,  improving  the 
river,  mouth  to  Gray's  Ferry.  160  miles, 
by  removing  snags,  logs,  and  overhang- 
ing trees;  estimate,  $30,316,  81,  1478. 


Projecto. 

By  Oapt  Taber,  1887,  removing  snan, 
month  to  Biverside;  estimate,  $7,000, 87, 
1548;  increased  to  $10,000  in  1891,  91, 
2053. 

The  small  plant  consolidated  with  that 
of  White  Biver,  94,  1554. 

Sorrejrs. 

Ordered  by  act  of  July  11,  1870,  as- 
signed to  Lt  Col.  W.  F.  Baynolds,  made 
under  his  direction  by  D.  Fitzgerald. 
Beport,  71,  354. 

Examination  to  Biverside  with  a  view 
to  slack-water  navigation,  ordered  by  act 
of  Ang.  17,  1894,  made  under  the  airec- 
tion  of  Lt  Sibert,  1895,  96,  2037  (report 
favorable  to  snagging). 


CACHE   RITER,  H^E..,  preTenflon    of   break   from    lilMlMlppI 
RlTer  at  Beechrld^e.     (See  Mimmppi  River.) 

CADOO  E.AKE,  TEX.  AMD  I^A.     (See  Cifpress  Bayou,) 

CAHABA  RIFER,  ALA. 


Appropriations. 

1882,  $20,000,  88,  998. 
1884,    10,000,  84,  1189. 
1886,«    7.500,86,202. 
1892,      7,500,  92,  1434. 

Total,  45,000 

Commerce. 

Important,  75,  ii,  16. 

Benefits  to  be  derived  from  improve- 
ment, 81,  1233,  1236. 

Increase  of  conmierce  caused  by  im- 
provement, 85,  1309. 

Encroaeluneiits. 

Bridges  crossing  river  without  draws, 
87, 1287. 

Engineers. 

Chief  of  Enoinbebs.  Beports,  75, 
82;  80,  141;  81,  189;  83.  191;  84,  199; 
86,  204;  86,  202;  87,  170;  88,  157;  89, 
183;  90,  165;  91,  210;  92,  204;  98,  226; 
94,209. 

Enoinxkbs  in  Chabob: 

Gapt  A.  N.  Damrell,  1875-^.  Beports, 
75,  li,  11;  81,  1232;  88,  995;  84,  1186. 

Oapt  B.  L.  Hoxie,  1885-89.  Beports, 
86, 1296;  86,  1172;  87,  1287;  88, 1185. 

Capt  P.  M.  Price,  1889-93.  Beports, 
80, 1398;  90,  1651;  91,  1754;  92, 1432; 
08, 1735. 

Maj.  F.  A.  Mahan,  1894.  Beport,  94, 
1298.  1— ^       » 

Asbiotanto: 

M.  J.  Mack.    Beport,  75,  ii,  11. 

T.  W.  NicoU,  75,  ii,  11. 

C.  B.  Percy.  Beports,  81,  1233;  91, 
1755*  92   1433. 

Lt!  G.  L.  Potter.    Beport,  90, 1653. 


Obstmetfona. 

Bridges  obstructing  navigation  upon 
the  Oahaba,  75,  u,  13;  88,  1186;  90, 
1653. 

Description  of,  98,  1737. 

Navigation  completely  blocked  by  two 
bridges,  98,  1737. 

Operatlona* 

l§83-83.  5,832  overhangmg  trees, 
stumps,  logs,  and  snags  removed,  88,  997. 

1883-S4.  19,750  overhanging  trees, 
stumps,  logs,  and  snags  remov^,  220 
1.  f.  brush  jetties  built,  84, 1187. 

1  §84-95.  Snag  boat  constructed, 
85,  1308. 

1985-86.  1,516  enags,  logs,  and 
trees  removed,  clearing  the  river  for 
about  19}  miles,  86,  1174, 

1890-91.  Act  of  Sept.  19, 1890,  hav- 
ing removed  the  restriction  upon  the 
expenditure  of  available  funds,  construc- 
tion of  a  light-draft  log  boat  was  b^^n, 
91,  1755. 

1991-99.  1,613  snags  and  logs  re- 
moved from  the  channel;  277  c.  y.  gravel 
excavated;  1,550  1.  f.  willow  jetty  con- 
structed, 92,  1433. 

1993-93.  7,176  obstructions  from 
banks  and  stream,  23  c.  y.  rock,  and  1 
railroad  bridge  truss  were  removed,  98, 
1736. 

1993-94.  7,515  obstructions  and  a 
wreck  removed,  94,  1300. 

Physleal  characteristics. 

Table  of  shoals  and  other  obstructions, 
75,  ii,  14. 

Description  of,  75,  ii,  12;  81,  1233. 

Character  and  slope  of  river  bed,  88, 
1186. 


^The  act  of  1886  pmyides  that  no  part  Hhall  be  oxpendod  until  bridges  crossing  the  river  f»- 
Tided  with  suitable  draws.  87.  1287. 
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ANAIiTTICAL   AKD  TOPICAL   IKDEZ   TO 
CAHABA  RITBR,  AE.A.-Oontinaed. 


Plant.    ( See  ProjecU, ) 

By  M.  J.  Mack :  ( 1 )  Safe  fla^boat  navi- 
gaUon  from  Centerville  down,  stage  of  3  f. 
above  low  water,  by  operations  of  a  snag 
boat;  estimate,  $40,000.  (2)  Navigation, 
enabling  steamers  drawing  not  over  3  f. 
to  ascend  as  ^r  as  Centerville  at  all 
seasons  bjr  the  operations  of  a  snag  boat, 
by  dredging,  rock  excavation,  and  con- 
struction of  dams;  efltimate,  $194,598.7*5. 
(3)  Lock  and  dam  improvement  to  reach 
the  Cahaba  coal  fielos.  Comparison  of 
various  plans.    70,  ii,  13, 14,  15,  16. 

By  Maj.  Damrell,  1883,  to  obtain  for 
the  Lower  Cahaba  River  a  navigable 
cliannel  from  its  mouth  to  the  town  of 
Centerville,  88  miles,  giving  a  depth  of 


3  f.  at  low  water  and  a  width  in  ODen 
river  of  100  f.^and  in  soft  rock  and  oar 
cuts  60  f. ;  by  removal  of  snags,  dredging 
through  soft  rock  and  gravel  bars,  and  by 
contracting  and  regulating  the  channel; 
estimate,  $195,000,  83,  996;  86,  202; 
87,  1287;  9d,  1432. 

In  1894  Maj.  Mahan  recommended  dis- 
continuing improvement  on  account  of 
the  inability  to  prevent  several  bridges 
from  obstructing  the  stream,  94,  1300. 

By  M.  J.  Mack,  1874.  Report,  75, 
ii,  11. 

From  Centerville  to  Shades  Creek,  81, 
1232. 


C AHOKIA  CHIJTE,  HISS.  RIYER.    ( See  Mittisgippi  River  oppomle  SL  Loui». ) 

CAILIiOlJ  BAYOU.     (See  Grand  Caillou  Bayou;  LiUU  Cailiau  Bayou.) 

CAIJIO9  UiEi.     (See  dfutsisgippi  River;  TransporkUion  Routes  to  the  SeaboardL) 

CALAIS,  ME.     (See  St.  Croix  River.) 

CAEiCASIElJ  LAKE  AIVD  RITER,  LA.    (See  Sabine  Lake,  Pass,  and  Salfine 

River, ) 

CALCAHEV  RITER  ANO  PASS,  LA. 


AppropriatloiM. 

1872,  a  $15,000,  78, 
^3,000,  81, 
fl  12,000,  81, 
6  7,000,  82, 
03,000,  82, 
66,500,  84, 
10,000,  88, 
75,000,  90, 
100,000,  92, 
90,000,  90, 
80,000,  96, 
35,000,  99, 


1881, 
1881, 
1882, 
1882, 
1884, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


65. 

1301. 

1305. 

1386. 

1388. 

1282. 

1257. 

1751. 

1506. 

1773. 

1511. 

1854. 


Total,     436,500 


Commerce. 

Description  of,  71,  68,  558;  74,  721. 

Extent  to  which  further  improvement 
of  river  and  pass  would  benefit  commerce, 
89,  1528. 

Contracts. 

ISSl.  G.  C.  Fobes  &  Co.,  dredging, 
$10,444,  82,  1387. 

1 894.  C.  Clarke  &  Co. ,  capping  jetty 
with  stone,  $4.59  per  long  ton  ($55,080), 
95,  1773. 

1S96.  J.  Winches,  jetty  extension; 
brush  mattresses,  $1.20  per  s.  y.,  riprap 
stone  $2.95  per  ton,  and  granite  capping 
$4.60  per  ton  ($22,510),  96,  1511.  C. 
Clarke  &  Co.,  west  jetty  extension;  brush 

a  Calcasieu  Pass. 


mattresses,  91  cents  per  &  y.  ripr^> 
stone  $2.80  per  ton,  and  n-anite  capping 
$4.50  ner  ton  ($62,830),  97,  1770. 

180§.  C.  Clarke  &  Co.,  operating 
Government  dredge,  $29  per  day,  98, 
1481. 

1S99.  Christie  &  Lowe,  extending 
west  jetty;  mattress  80  cents  per  &  v., 
riprap  stone  $2.20  per  ton  ($33,900), 
1900,  2267. 

Engineers. 

Chief  of  Enginisbrs.  Reports,  71,  68 
72,  61;  78,  65;  74,  73;  80, 146;  81,  196 
1302;  82,  192;  88,  211,  213;  84,  215 
86,  221,  222;  86,  220;  87,  185;  88, 171 
89,  199,  202;  90, 180;  91,  226;  92,  220 
98,  247;  94,  228;  95,  255;  96,  222;  97. 
286;  98,  276;  99,  330;  1900,  375. 

Engineers  in  Charge: 

Capt  C.  W.  Howell,  1871^82;  71,  67; 
72,  60;  78,  63;  74,  72.  Reports,  71, 
557;  78,  634;  74,  721;  81,  1300,  1301, 
1304. 

Maj.  A.  Stickney,  1881-84.  Reports, 
82,  1385, 1386;  88, 1127, 1129;  84,  1281, 
1282 

Capt.  T.  Turtle,  1884-85.  85,  1409, 
1414. 

Maj.  W.  H.  Heuer,  1885-87.  Reports, 
85, 1409,  1414;  86,  12/6, 1277;  87, 1378, 
1402. 

b  Galcaslea  Blver. 


BEP0BT8   OF   CHIEF   OF   ENGINEEBS,  U.  8.  ABMT. 


158 


€AI.€A8IEU  RITER  AMR  PASS,  liA.-0>ntiiiued. 


Capt  W.  L.  Fisk,  188ft-91. 
88,  1256;  89,  1492,  1527;  00, 

Maj.  J.  B.  Quinn,  1890-99. 
91,  1829;  92, 1504;  93,  1830; 
95,  1770;  96,  1509;  97, 1768; 
99,  1853. 

Maj.  H.  M.  Adams,  1900-. 
1900,  2266. 


Beports, 
1750. 

Beports, 
94,  1373; 
98, 1480; 

Beport, 


A88ISTA17TB: 

A.  C.  Bell.     Beport,  81,  1302. 
N.  8.  Davis.    Beport,  88,  1127. 
Lt  0.  T.  Croeby.    Beport,  87, 1379. 
T.  L.  Baymond.    Beport,  87,  1403. 

Operations. 

1§70-71.    Survey,  71,  557. 

lS7»-73.  Channel  2,962  f.  long  and 
60  f.  wide,  dredged,  78,  65,  634. 

1S7S-74,  Channel  completed  to  a' 
width  of  60  f.  and  a  depth  of  6.5  f.  from 
deep  water  in  Calcasieu  Pass  to  Calcasieu 
Lake,  74,  73,  721. 

1  §81-93.    Dredging,  82,  1387. 

1  §86-§  y.  Partial  construction  of  pile 
revetment  for  channel  over  bar.  Exca- 
vating of  a  channel  100  f.  wide  and  6  f. 
deep  begun  in  1887  through  bar  at  mouth 
of  nver;  13,408  1.  f.  revetment  wall  built. 
87, 1379. 

1887-89.  50.085  c.  y.  dredged  by 
hired  labor  from  bar  at  mouth  of  Calca- 
sieu Biver,  88,  1257. 

1888-99.  27,074  c.  y.  dredged  by 
hired  labor,  89, 1493. 

1899-93.  1,104 1.  f.  jetty  on  east  side 
of  channel  completed,  and  construction 
of  10,000  feet  of  revetment  on  north  side 
of  channel  nearly  completed,  98, 1831. 

1893-94.  Kevetment  completed, 
144,634  c,  y.  dredged,  and  about  5,000  1.  f. 
east  jetty  built,  94,  1374,  1375. 

1894i-95.  East  jetty  completed  to  a 
total  length  of  7,347  1.  f.,  196,509  c.  y. 
dredged,  and  6,652  1.  f.  of  east  jetty 
capped,  96,  1772. 

1895-96.  In  connection  with  pre- 
ceding year,  6,552 1.  f.  east  jetty  capped, 
and  extension  of  east  jetty  in  progress, 
96, 1510,  1511. 

1896-97.  In  connection  with  pre- 
ceding year,  east  jetty  extended  500  i.  f., 
and  2,200 1.  f .  west  jetty  constructed,  97, 
1769. 

1897-99.  16,118  c.  y.  dredged  and 
revetment  repaired,  98,  1480. 

1 899-190O.  7, 777  s.  y.  mattress  and 
13,066  tons  stone  placed  in  west  jetty, 
completing  the  extension,  1900,  2266. 

Plijrflcal  characteristics. 

Description  of,  71,  68,  557. 

Befiliing  of  the  previously  dredged 
channel,  85,  1414;  86,  1277;  87,  1380. 

Storms  damaging  works,  94,  1374. 

Effects  of  east  jetty,  94,  1375;  95, 
1772. 

Depths,  97,  1769. 


Plans.     (See  Projects. ) 

Bv  Maj.  Heuer,  channel  12  f.  deep  by 
dredging  and  protecting  jetties  across 
the  bar;  estimated  $600,000,  87,  1403. 

Projects. 

By  Capt.  Howell,  1871,  improving  bar 
at  head  of  pass  by  dredging  a  channel  80 
f.  wide,  1}  m.  long,  and  5  f.  deep,  esti- 
mate $15,000,  and,  if  extra  dredge  boat 
necessary,  $25,000  to  be  added  to  esti- 
mate, 71,  558;  72,  61;  89,  1387;  86, 
1277. 

This  work  was  accomplished  in  1873-74, 
74,  73,  721. 

In  1881  the  previously  dredged  channel 
having  closed,  it  was  proposed  to  reo]9en 
it  bv  tne  formation  of  a  channel  70  f .  wide 
andf  8  f.  deep  at  1.  w.  Estimate,  $15,000, 
81,  1304;  86,  1277. 

B^  Maj.  Howell,  1881,  for  improvement 
of  nver  above  the  town  of  Lake  Charles 
to  Philips  Bluff  by  cleaning  channel  of 
snags,  logs,  etc.,  to  a  navigable  width  and 
depth,  and  dredging  bar  at  foot  of  Calca- 
sieu Lake;  estimate,  $25,080,  81,  196, 
1302. 

In  1886,  the  channel  having i^ain  partly 
refilled,  it  was  proposed  to  re-form  a 
dredged  channel  100 1.  wide  and  6  f.  deep, 
protected  by  a  pile-and-plank  revetment 
on  each  side,  87,  1379. 

By  Maj.  Heuer,  1887,  to  obtain  a  12  f. 
depth  through  the  bar  obstructing  the 
passage  from  the  Pass  to  the  deep  water 
of  the  Gulf  with  two  converging  jetties  of 
brush  mattress  and  riprap  granite;  esti- 
mate, $600,000,  87,  1403,  1404. 

By  Maj.  Quinn,  1894-95,  dredging 
channels  through  bar  at  lake  head,  cap- 
ping the  east  jetty  with  stone,  and  for 
dredging  a  channel  12  f.  deep  and  as 
wide  as  funds  would  permit,  from  the 
12-f.  contour  inside  to  the  same  contour 
outside,  95,  1772. 

Project  submitted,  1899-1900,  for  ex- 
tending the  west  jetty  1,000  f.,  1900, 
2266. 

Sunrcys. 

Examination  by  Capt.  Howell,  71,  557. 

Ordered  by  act  of  June  14,  1880,  80, 
146.  Examination  made  by  Maj .  Howell, 
1880,  81,  1301. 

Examination  of  lower  reach  of  river, 
88, 1127. 

Examination  of  bars  at  mouth  of  river 
and  pass  ordered  by  act  of  Aug.  5, 1886, 
made  under  direction  of  Maj.  Heuer,  87, 
1402. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1888,  under  direction  of  Capt. 
Fisk,  89,  1527. 

Maps.  94,  1374;  95,  1772;  97,  1770; 
99,  1854;  1900,  2268. 
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AppropriailOBs. 

1888, 

$10,000.00,  act  Oct  1. 

1893, 

15,000.00,  94,  3175. 

1896, 

15,000.00,  06,  3862. 

1897, 

15,000.00,  07,  3963. 

1897, 

a  111.70  (claims),  act  July  19. 

1898, 

15,000.00,  08,  3551. 

1899, 

15,000.00,  00,  3749. 

1900, 

15,000.00,  1000,  5009. 

CALiIBOGUE  8017m>.     (See  Savannah  River,  Oa.) 

CALIFORNIA    OJ^RIS    C^OBIIOmiOBr.     (Bee  FeaOier,  Sacramenlo,  San 

Joaquin,  and  Yuba  riven,) 

lie^al  proceeding. 

Rales  and  instmctions  ^veming  ap- 
plicants for  aathority  to  mine,  04,  3176. 

Jndicial  proceedinfES  and  judiciiEd  de- 
cisions, 04,  3180;  06,  4056,  4066. 

I<efftalatloiiB. 

Acts  of  Conj^ress  and  of  the  State  of 
California  relating  to  mining,  1000, 5064. 

Operations. 

SynopsiB  of  applications  for  authority 
to  mine  given  in  each  annnal  report 

Projects. 

Act  of  Mar.  1,  1893,  created  the  com- 
mission with  a  view  to  its  regulation  of 
hydraulic  mining  in  California.  Its  juris- 
diction defined  to  extend  to  hydraulic 
mining  in  the  territorv  drained  by  the 
Sacramento  and  San  Joaquin  river  sys- 
tems. 08,  3169. 

Project  for  impounding  the  mining 
debris,  Yuba  River,  to  improve  the  Sac- 
ramento and  Feather  rivers,  1000,  5090. 
The  plans  provided  for  building  various 
works  in  the  Yuba  River,  at  an  ^timated 
total  cost  of  $800,000.  One-half  of  this 
sum,  1900,  appropriated  by  the  United 
States,  and  one-hail  by  California.  lOOO, 
5009. 


Total,  100,111.70 

Engineers. 

Chibf  of  Enoinebbs.  Reports,  04, 421 ; 
06,  470;  06,  421;  07,  528;  08,  530;  00, 
618;  1000,  696. 

ENoiNnos  IN  Chargb: 

Commission.  Reports,  04,  3169;  05, 
4049,  4062;  06,  3861;  07,  3961;  08,  3569; 
00,  3747;  1000,  5007. 

Col.  G.  H.  Mendell,  1894-95. 

Lt  Col.  Benyaurd,  1894-95;  1898-1900. 

Maj.  W.  H.  Heuer,  1894-95. 

Col.  C.  S.  Suter,  189^98. 

Maj.  C.  E.  L.  B.  Davis,  1896-97. 

Capt.  C.  E.  Gillette,  1896-97. 

Capt  H.  Deakyne,  1898-1900. 

Col.  S.  M.  Mansfield,  1899-1900. 

AssifirrANT.  H.Vischer.  Report,  1000, 
5a35. 


€AIX>0SAHAT€:HEE  RITER,  FE.A.     (See  Orange  River,  Flo.) 


Approprfationa. 

1882,  $5,000,  83,  1004. 

1884,  5,000,  84,  1196. 

1886,  4,000,  86,  1153. 

1888,  10,000,  88,  1095. 

1890,  3,600,  00,  1599. 

1892,  1,000,  02,  1378. 

1894,  2,000,  05,  1550. 

1896,  1,000,  06,  1328. 

1899,  2,000,  00,  1626. 

Total,  33,600 

Commerce. 

Benefit  of  improvement  to  commerce, 
70,  864,  866,  867,  869. 

Orange  River  the  only  outlet  for  the 
large  quantities  of  oranges  grown  in  its 
vicinity,  07,  1571. 

In  1899-1900  the  shipments  of  oranges 
and  grape  fruit  amounted  to  $31,625, 
1000,  2036. 

Description  of,  1000,  2034,  2036. 

Contracts. 

1§§3.  S.  N.  Kimball,  dredging,  62} 
cents  per  c.  y.,  83,  1004. 

1884.  S.  N.  Kimball,  dredging,  &ij% 
cents  per  c.  y.,  86,  1274. 


Engineers. 

Ch  lEF  OP  Enoikekrs.  Reports,  78, 8 1 ; 
70,  106;  88,  193;  84, 201;  85, 197;  86, 
196;  87, 157;  88, 146;  80, 169;  00, 151; 
01, 189;  OS,  187;  08,  205;  04, 190;  05, 
216;  06, 193;  07, 245, 251;  08,  239;  00, 
278,  288;  1000,  316,  326. 

Engineers  in  Charge: 

Capt  A.  N.  Damrell,  1878-^.  78,81; 
70, 105.  Reports,  70,  863;  (Maj.),  88, 
1003;  84,  1195. 

Capt  W.  T.  RoBsell,  1884-86.  Report, 
86    1278 

Lt.  W.  M.  Black,  1886-92.  Reports, 
86,  1152;  87,  1235;  (Capt),  88,  1093; 
80,  1337;  00,  1596;  01,  1643. 

Maj.  J.  C.  Mallery,  1892.  Report  02, 
1377. 

Lt  A.  M.  D' Armit,  1893.  Report,  03, 
1660. 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
ports, 04,  1233;  05,  1549. 

Lt  Col.  W.  H.  H.  Benyaurd,  1896-^8. 
Reports,  06,  1327;  07,  1557,  1569;  08, 
1334. 

Capt  H.  Jervey,  1899-.  Reports,  00, 
1625;  1000,  2032,  2035. 

Capt  T.  H.  Rees,  1900-.  Report,  1000, 
2015. 


a  H.  Doc*.  No.  IS-i,  .'Mth  Cong,,  2<1  scfis. 


BEPOBTS  OF  OHIEF  OF  ENGIXEEBS,  U.  8.  ABMT. 
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CAIiOOSAMATCHEi:  RI¥ER,  FE.A.— Continaed. 


AasurTAKTB: 
J.  L.  Meigs.    Bepoit,  70,  864. 
J.  W.  Sackett     Report,  88,  1095. 
Lt.  J.  J.  Meyler.    Keport,  97,  1571. 
0.  Bie.    Report,  94,  1235. 
W.  H.  Galdwel].    Report,  1900, 2037. 
A.  Thompson.    Report,  1900,  2038. 

OperatioBs. 

l§83-94«  6,905  c.  y.  dredged  from 
baratmoath,  84,  1195. 

188^§6.  5,000  c.  y.  dredged  from 
chimnel  near  Fish  fiayon,  completing 
project,  86,  1153. 

l§96-§7.  Removal  of  snags  and 
similar  obstmctions  in  progress.  87, 1236. 

l§89-90.  1,391  snass  and  200  c.  y. 
sand  removed  from  the  cnannel,  and  584 
overhanging  trees  from  the  banks;  1,300 
piles  smik,  1,157  1.  f.  of  waling  and  242 
c  y.  brush  protection  placed,  90,  1598. 

1§90-91.  9,044  c.  y.  sand  and  330 
snags  cleared  from  the  channel,  and  1,800 
trees  cut  from  the  banks;  18  c.  y.  rock 
blasted  and  615  1.  f.  of  training  wall 
built,  91,  1645. 

1  §93-94.  About  70  obstmctions  re- 
moved from  banks  and  stream,  94, 1235. 

1  §94-95.  Over  500  obstmctions  re- 
moved, 95,  1550. 

1  §97-98.  About  400  obstmctions  re- 
moved, 98,  1334. 

Physical  cliaracterlftles. 

Description  of,  79,  864,  865,  866,  869; 
88,  1093;  91,  1643. 

Table  of  measurements  and  observa- 
tions. 79,  868. 

Tide  levels,  79,  870. 

Description  of,  Orange  River,  97, 1570; 
1900,  2033. 

Plans.    ( See  Projects. ) 

By  J.  L.  Meigs,  1879,  widening,  deep- 
eniug,  and  straightening  channel  from 
mouth  to  Fort  Tnompeon,  and  cutting  6 
miles  of  canals  to  reclaim  lands  subject 
to  overflow;  estimate,  $148,978,  79,  866. 

For  dredging  and  removing  snags  for 
chamiel  100  f.  wide  by  7  f.  deep,  mouth 


to  Fort  Myers;   estimate,  $19,094;   79, 
864,869. 

Projects.    (See  Plans. ) 

B]^  Capt  Damrell,  1879,  channel  100 
f.  wide  and  7  f.  deep  by  dredging  and 
removal  of  snags,  river  mouth  to  Fort 
Myers,  14  miles;  estimate,  $20,000,  79, 
864. 869;  88, 1003;  86, 1273.  Completed, 
1886,  at  a  cost  of  $14,000,  87,  1236. 

By  Capt.  Black,  1887,  improvement 
Forts  Myers  to  Thompson,  for  vessels 
drawing  4  f.,  by  clearing  ^he  river  of  ob- 
stmctions, and  strath teninff  and  deepen- 
ing the  channel  at  Beautiful  Plains;  esti- 
timate,  $13,647,  87,  1236;  89,  1338. 

Project  for  improvement  completed  in 
1892.  Annual  expenditure  required  for 
maintenance,  $1,000,  92,  1378. 

Lt.  Col.  Benyaurd  estimate<l,  1896,  that 
an  annual  appropriation  of  $1,000,  or  a 
biennial  oneoi  $2,000,  would  be  required 
for  maintenance,  96,  1328. 

Capt.  Jervey  estimated,  1900,  it  would 
cost  $2,500  for  a  channel  in  Orange  River 
4  f.  deep  and  50  f.  wide  to  the  nead  of 
navigation,  with  $500  annually  for  main- 
tenance, 1900,  2036. 

Examination  ordered  and  in  progress, 

78,  81. 

Examination  completed  by  J.  L.  Meigs, 

79,  106,  864. 

Surveys  made,  87,  1236. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1888,  under  direction  of  Capt.  Black,  88, 
1095. 

Examination  of  Orange  River,  Fla.,  to 
its  confluence  with  the  Caloosahatchee, 
and  thence  to  the  Gulf  of  Mexico,  ordered 
by  act  of  June  3,  1896,  made  under  the 
direction  of  Lt  Col.  Benyaurd,  1896  (re- 
port favorable),  97,  1571. 

Examination  and  survey  ordered  by 
act  of  March  3,  1899,  made  1899-1900, 
under  direction  of  Capt.  Jervey  (report 
favorable)  (see  Projects),  1900,  2033, 
2035. 

Maps.     89,  1338;  90,  1598. 


CAL.IJ1IET  HARBOR,  IL.L..a 


Appropiiatloiu. 

1870^  $50,000,  71, 

1871  50,000,  71, 

1872  40,000,  72, 

1873  40,000,  73, 

1874  25,000,  74, 

1875  25,000,  75, 

1876  20,000,  76, 

1878  15,000,  78, 

1879  12,000,  79, 

1880  20,000,  80, 

1881  30,000,  81, 
19»2  35,000,  82, 


36,  117. 

36. 

34. 

35. 

41. 

46. 

36, 99, 142. 

118. 

158. 

1989. 

2171. 

2242. 


Appropriations — Continued. 

1884        20,000,  84,  1947. 

10,000,  86,  1704. 

20,400,  88,  1889. 

20,000,  90,  2405. 

15,000,  92,  2246. 

15,000,  95,  2703. 

75,000,  96,  2582. 

150,000,  99,  2835. 

185,350,  19,  3790. 


1886 
1888 
1890 
1892 
1894 
1896 
1899 
1900 


Total,  872,750 


•Snrvey.— Report,  Dec.  1,  1836;  estimates,  $142,213.88.    1845  (map;  no  report).    May  15, 1850;  e«tl- 
ttaie.  $116,446.    (H.  I>oe.  No.  482,  66th  Conjr..  2d  sess.) 
<>  Appropriated  for  harbor  of  refuge  at  (^hicii^o,  111. 
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CALUMET  HARBOR,  a.L..—CoDtmae<L 


Conmeree. 

Aa  harbor  of  refa|<e,  70, 104;  76.  ii,  441. 

Objections  to  improving  harbor,  70, 105. 

Benefits  of  improvement,  78,  215,  216; 
76,  ii,  443,  444. 

Local  manufacturing  interests,  78,  215; 
70,  233;  76,  ii,  443. 

Advantages  to  be  derived  from  improve 
ment,  80,  1989. 

Increase  in  manufacturing  interests  and 
tonnage  from  improvement  90,  2404. 

Rapidly  increasing,  08,  2810;  increase 
thought  phenomenal,  96, 2702, 96, 2581. 

The  average  size  of  vessels  seeking  the 
port  in  1894-95  greater  than  at  any  other 
port  in  the  world,  96,  2773. 

Contracts. 

1974.  W.  S.  Garkin,  dredging,  171 
cents  per  c.  y.,  76,  231. 

1§76.  R.  M.  Steel,  materials  and  la- 
bor, 76,  232;  76,  ii,  438;  John  H. 
Gutches,  dredging,  76,  232;  76,  ii,  438. 

IS 79.  Culbert  Brothers,  pier,  80, 
1987;  completed,  80,  1987. 

18  SO.  G.  Hannahs,  pier  extension, 
81,2172;  completed,  81,  2169.  O.  B. 
Green,  dredging,  15  cents  perc.  y.,  81, 
2172;  completed,  81,  2160. 

18S1.  Chicago  Dredging  and  Dock 
Co.,  dredging,  26}  cents  per  c.  y.,  81, 
2172;  completed,  81,  2172. 

1883.  Walsh  &  Hannahs,  pier  exten- 
sion, 83, 1748;  extended,  83, 1748;  com- 
Sleted,  84,  1946.  Calumet  and  Chicago 
'anal  Dock  Co.,  dredging,  28  cents  per 
c.  y.,  83, 1748:  extended,  83, 1748;  com- 
pleted, 84,  1946. 

1886.  H.  B.  Herr  &  Co.,  pier  exten- 
sion, 87,  2118. 

1888.  H.  B.  Herr  &  Co.,  pier  exten- 
sion, $8,954.70,  80,  2118. 

1890.  W.  A.  McGillis  &  Co.,  dredg- 
ing, 13}  cents  per  c.  y.,  91,  2603. 

1 893.  Wisconsin  Dredge  &  Dock  Co. , 
crib  work,  piling,  etc.,  113,507.93,  93, 
2811. 

1894.  Fitz  Simons  &  Council  Co., 
rebuilding  superstructure  of  piers  (timber, 
ironwork,  stone,  etc.),  $7,419.30,  96, 
2705. 

1 896.  N.  G.  Dodge  &  Son,  dredging, 
17.5  cents  per  c.  v.  ($4,812.50),  96,  2583. 

1 89  7.  Hausler  &  Lutz  Towing  &  Dock 
Co.,  pier  extension  (timber,  piles,  iron- 
work, etc. ) ,  $36,438. 73,  97,  2806.  Lydon 
&  Drews  Co.,  dre<lging,  9  cents  per  c.  y. 
($14,000) ,  97, 2805.  G.  Cooper,  rebuUd- 
ing  superstructure  (timber,  stone,  iron- 
work, etc.),  $4,128.20,  97,  2807. 

1899.  Hausler  &  Lutz  Towing  & 
Dock  Co.,  breakwater  (timber,  piles,  iron- 
work, stone,  dredging),  $350,451.88,  99, 
2836. 


Chief  of  Enoinekbs.  Reports,  70, 37, 
123,124;  71,35;  72,34;  73,35;  74,41, 

76,  46;  76,  99;  77,  103;  78,  118;  79, 
158;  80,  211;  81,  286;  82,  280;  88,  288, 
1748;  84,290;  86,313;  86,  307;  87,273, 
88,248;  89,288;  90,260;  91,330;  92, 
316;  93,361;  94,332;  96.369,376;  96, 
325;  97,  412;  98,  402;  99,  477;  1900, 
542. 

Boards  of  Enginsebs: 

Board  reports  that  the  improvement  of 
Calumet  River  would  not  afford  the  relief 
needed  by  the  crowded  oonomeroe  of 
Chicago,  and  therefore  recommend  no 
plan  lOT  this  purpose,  70,  125;  76,  ii, 
442.  (Col.  Macomb,  Lt  CoL  Ravnolda, 
and  Majs.  Wheeler,  Weitzel,  and  McFar- 
land.) 

Convened  by  S.  O.  No.  84,  Corps  of 
Engineers,  1882,  Lt  Col.  Houston,  Majs. 
Smith  and  Benyaurd,  83,  1748.  (See 
Prcjects.) 

Engineers  in  Charge: 
Maj.  J.  B.  Wheeler,  1870.     Reports, 

70,  104. 

Maj.   W.    E.    Merrill,    in    temporary 
chaise,  1870,  76,  li,  442. 
Maj.  D.  C.  Houston,  1870-74.    Reports, 

71,  117;  72,  130;  73,  215;  74,  159. 
Maj.  G.  L.  Gillespie,  1874-77.    Reports, 

76,231;  76,  ii,  438. 
Capt.G.J.Lydecker,1877-81.    Reports, 

77,  894;  78,  1185;  79,  1567;  (Maj.), 
80,  1986;  81,  2168. 

Maj..W.  H.  H.  Benyaurd,  1882-86. 
Reports,  82,  2240;  83,  1745;  84,  1946; 
86,  2051;  86,  1704. 

Maj.  T.  H.  Handbury,  1886-87.  Re- 
port, 87,  2117. 

CaptW.L.Man3hall,  1888-99.  Reporte, 
88,  1888;  89,  2116;  90,2404;  91,  2602; 
92,  2245;  93,  2810;  94,  2138;  (Maj.), 
96,  2701,  2771;  96,  2580;  97,  2801;  98, 
2425;  99,  2833. 

Maj.  J.  H.  Willard,  1899-.  Report, 
1900,  3788. 

ASSIOTANTS: 

Capt.  D.  P.  Heap,  70,  104. 

Lt.  F.  A.  Hinman.  Reports,  73,  215; 
74,  159. 

G.  A.  M.  Liljencrants.  Reports,  82, 
2243;  89,  2118;  90,  2405;  91,  2604;  92, 
2247;  93,  2812;  94,  2140;  96,2703;  96, 
2588;  97,  2807;  98,  2429;  99,  2837; 
1900,  3791. 

Efttlmates.    (See  Plans  and  Projectg. ) 
Bv  Maj.  Wheeler,  completion,  |S99,- 

875.52,  70,  105,  107;  76,  u,  441. 
By  Capt   D.    P.    Heap,    completion, 

$695,000,  70,  105,  107;  76,  ii,  441. 
Bv  Capt.   Lydecker,  annual    repairs, 

$5,000,  79,  1569. 
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Legfslatlon. 

Act  recommended  b^  Board  of  En^i- 
neera,  1882,  for  protection  of  channel  m 
Calumet  Biver,  S8,  1750. 

Operations,  a 

1970-71.  320  1.  f.  north  crib  pier 
built;  192  1.  f.  south  crib  pier  built;  184 
L  f.  south  pile  pier  built;  cribs  built  at 
Chicago  for  this  work,  71,  36,  118;  76, 
ii  443. 

'  1871-72.  384  1.  f.  north  crib  pier 
built;  320  1.  f.  north  pier  superstructure 
built;  256  1.  f.  south  crib  pier  built;  475 
1.  f.  south  pile  pier  built,  72,  34, 130;  76, 
ii  443. 

'  1873-73.  464  1.  f.  north  crib  pier 
built;  228  1.  f.  south  crib  pier  built;  570 
1.  f.  south  pile  pier  built;  384  1.  f.  south 
pier  superstructure  built;  49,720  c.  y. 
dredged,  73,  35,  215;  76,  ii,  443. 

1873-74.  200  1.  f.  north  crib  pier 
built;  384  1.  f.  north  pier  superstructure 
built;  200  1.  f.  south  crib  pier  built;  228 
1.  f.  south  pier  superstructure  built;  37,465 
c.  y.  dredged,  74,  41,  159;  76,  ii,  443. 

1874-75.  150  1.  f.  north  crib  pier 
built;  350  1.  f.  north  pier  superstructure 
built;  100 1.  f.  south  crib  pier  built;  300 
1.  f.  south  pier  superstructure  built;  49,874 
c.  y.  dredged,  75,  46,  231. 

1875-76.  150  1.  f.  north  pier  super- 
structure built;  200  1.  f.  south  crib  pier 
built;  100  1.  f.  south  pier  superstructure 
built;  33,496  c.  y.  dredged;  repairs,  crib 
work  by  contract,  superstructure  by  hired 
labor,  76,  99,  ii,  438. 

187^-77.  13,886  c.  y.  dredged,  77, 
103,  895. 

1877-78.  150  1.  f.  north  crib  pier 
built;  cribs  sunk  on  pile  foundation;  cribs 
on  south  pier  refilled,  78,  118,  1185. 

1878-79.  200  1.  f.  north  crib  pier 
built;  200  1.  f.  north  pier  superstructure 
built;  repairs,  79,  1567. 

1879-80.  200  1.  f.  pier  extension, 
repairs  to  piers,  and  dredging  through 
bar  at  entrance  to  harbor,  80, 1987. 

1880-81.  250  1.  f.  crib  pier  built; 
14,547  c.  y.  dredged;  minor  repairs  to 
piers,  81,  2169. 

1883-83.  11,007  c.  y.  dredged,  200 
f.  of  crib  work  completed,  and  piles 
driven  for  pier  foundation,  83,  1745. 

188  3-84.  Pier  extension  and  dredg- 
ing; 247  cords  of  stone  purchased  for  re- 
filling pier,  84,  1946. 

1884-85.  South  pier  extended  200 
1.  f.;  repair  of  748  f.  of  plank  revetment, 
85,  2051. 


1 886-87.  South  pier  extended  150  f. 
Total  work  done  since  1870:  North  pier 
extended  3,400  f.;  south  pier,  1,870  f.; 
384,376  c.  y.  dredj^,  87,  2117. 

1888-89.  North  pier  completed  to  a 
length  of  3,640  f. ;  south  pier  to  a  length 
of  2,020  f.,  89,  2117. 

1899-91.  29,088  c.  y.  dredged,  91, 
2602. 

1891-93.  57,930  c.  y.  dredged,  92, 
2246. 

1 899-93.  1,600 1.  f .  of  superstructure 
of  piers,  etc.,  being  rebuilt,  93,  2810. 

1893-94.  Works  of  preceding  year 
completed,  94,  2138. 

1894-95.  Repair  of  1,600  1.  f.  of  su- 
perstructure of  north  and  south  piers  in 
progress,  95,  2701. 

1895-96.  Work  of  preceding  years 
completed,  96,  2580;  and  5,200  c.  y. 
dredged.  96,  2581. 

1896-97.  227,225c.  y.  dredged; south 
pier  extended  800  l.f.,  97,  2802,  2803; 
and  the  rebuilding  of  500  1.  f.  of  north 
pier  commenced,  97,  2803. 

1897-98.  Superstructure  of  north 
pier  repairs  commenced  last  year  com- 
pleted, 98,  2426. 

1899-1990.  Outerbreakwaterunder 
construction  (drawings),  1900,  3789. 

Phyt leal  cliaraeierlitlct. 

General,  of  Calumet  River  and  tributa- 
ries, 70,  104,  105;  95,  2771;  96,  2584. 

Rocky  reef  H  miles  north  of  piers  and 
2,800  f.'from  the  shore,  70,  105. 

Advance  of  shore  line«600  f.  on  the 
north  side  of  the  north  pier  and  a  reces- 
sion of  180  f.  alongside  the  south  pier 
since  1870,  75,  233;  and  from  1875  to  1877 
a  further  advance  on  the  north  side  of 
200  f.  and  a  further  recession  of  70  f.  on 
the  south  side,  77,  895. 

A  corresponding  movement  of  the  deep- 
water  lines,  77,  895. 

Average  annual  advance  of  shore  line 
north  of  piers,  115  f.,  1870  to  1877,  77, 
895. 

The  Calumet  larger  than  the  Chicago 
River,  76,  ii,  441. 

Harbor  one  of  the  harbors  of  the  port 
of  Chicago,  96,  2584. 

Drifting  sand  causing  shoals,  96,  2580; 
1900,  2834. 

Plann.     (See  Projects, ) 

By  Capt.  Heap,  1869,  piers  and  dredg- 
ing to  18  f.;  estimate,  $695,000,  70,  107. 
Project  of  Maj.  Wheeler  and  plan  of 
Capt.  Heap  compared,  70,  105;  76,  ii, 
441. 


aHistoiy  of  operations  to  1875,  76,  il,  441.  June,  1875,  length  of  north  pier,  including  pile  work 
2,889 1.  f.;  length  of  south  pier,  includinsr  revetment,  1,214 1.  f.;  76,  232. 

AhstiBCts  ofmaterials  used  and  work  done,  70.  232;  76,  11,  438;  78,  1567.  Total  length  of  piers, 
4.260  L;  total  dredging  given  as  280,000  c.  y.,  70, 1568. 


158 


ANALYTIGAL   AKD  TOPICAL   INDEX   TO 


CAJLUMET  HABBOR,  UX..— Oontinaed. 


PrlTttte  (oorpamte)  ir 

Iniprovement  Dy  the  Caliimet  and  Chi- 
cago Canal  A  IXick  Co.,  71,  117. 

Contractor  ford  retiring  and  revetment, 
Charles  Meam,  71,  117,  118. 

In  18H5-96  the  Illinois  Steel  Co. 
dre<lge«i  a  practicable  \9-i.  channel  to  its 
slip,  96,  2581,  and  did  more  work  of  this 
character  in  the  following  year,  97, 2803. 

Projects. 

By  Maj.  Wheeler,  1860,  2  parallel 
pient,  300  f.  apart;  dredging  to  13|  f.  in 
channel;  estimate,  $299,875.  Conditions 
of  recommendation,  70,  104.  107;  76,  ii, 
441,  442.  Approved  by  the  Chief  of 
Engineers  and  adopted,  71,  117. 

By  Maj.  Wheeler,  1870,  for  forming  a 
harlK>r  by  the  extension  of  two  parallel 
piers  300  f .  apart  and  extended  to  at  least 
the  12-f.  cur>'e;  efitimate,  $300,000,  70, 
104,  107;  71,  117;  76,  ii,  441,  442. 
Modified  subsequent!  v  to  provide  a  chan- 
nel of  entrance  16  f.  deep  and  30  f.  wide, 
80,  211,  1988;  86,  306. 

By  Maj.  Gillespie,  1875,  to  extend  the 
north  pier  to  the  18-f.  cur\'e  and  the  south 
pier  to  the  12-f.  cur\'e;  dreclging  in  chan- 
nel, 75,  232;  76,  ii,  438;  77,  895. 

Bv  Board  of  Engineers,  1882,  for 
dredged  channel  in  Calumet  River,  200  f. 
wide  and  16  f.  deep,  from  Lake  Michigan 
to  the  fork  at  Calumet  Lake;  estimate, 
$225,000,  88,  1750.  (Lt.  Col.  Houston 
and  Majs.  Smith  and  Benyaurd.)  Ap- 
proved by  the  Chief  of  Engineers,  88, 
1748.  In  1886.  $392,000  having  been  ap- 
propriated, $11,400  estimated  for  comple- 
tion of  existing  project,  86,  307. 

In  1888  Capt.  Marshall  estimated  for 
the  completion  of  the  channel  16  f.  deep 
and  300  f.  wide  bi^tween  the  piers,  and 
the  re<*onHtruction  of  north  and  south 
pier  8U{)er8tructure8,  at  a  total  of  $43,500, 

88,  1889.     Increased  in  1889  to  $47,000, 

89,  2117;  and  in  1890  to  $67,000,  90, 
2405. 

By  Capt.  Marshall,  1892,  rebuilding 
part  of  the  superstructure  and  revetments 


of  the  piers  for  a  length  oi  1,600  1.  f.,  98, 
2810. 

In  1885  Capt.  Marshall  estimated  it 
would  cost  $154,550  to  further  improve 
the  harbor,  95,  2773,  bv  extending  the 
north  pier  500  1.  f.  and  the  south  pier 
1,200  1.  f.,  dredging  between  them  to  a 
depth  of  20  f.,  the  plan  adopted  by  Con- 
gress, 96,  2580. 

In  1896  Capt  Marshall  estimated  it 
would  cost  $1,134,830  to  improve  the 
outer  harbor,  96,  2588. 

Congress,  1899,  placed  the  project  un- 
der continuous  contract,  99,  2834. 
*  By  Maj.  Marshall,  1899,  for  construct- 
ing an  exterior  breakwater  first  and  for 
pmtponing  dredging  until  the  area  to  be 
dredged  should  be  sheltered,  90, 2834. 

flarveyt. 

By  Lt  Allen,  1836,  70,  105;  76,  u, 
441. 

By  Capt  Mcaellan,  1845,  70,  105; 
76,  ii,  441. 

Directed  by  Maj.  Wheeler,  made  1869 
by  Capt  Heap,  70,  104;  76,  ii,  441. 

Directed  by  Maj.  Houston,  made  1873 
by  Lt  Hinman,  78,  215. 

Directed  by  Capt  Lydecker,  1878-79, 
79,  1568. 

Local  survev  made,  80,  1987. 

Survey  of  bar  at  mouth  of  Calumet 
River,  82,  2240. 

Miscellaneous  surveys,  98,  2810. 

Survey  of  the  harl)or  with  a  view  to 
such  additional  improvement  as  might 
be  required  orderea  bv  act  of  Aug.  17, 
1894,  report  submitted  by  Capt  Mar- 
shall, 1895  (see  Projects),  95,  2771;  addi- 
tional report  was  submitted  1896  (see 
PrcjecU),  96,  2583. 

Maps.  Sketch  of  the  harbor,  June  30, 
1879,  79,  1568. 

80, 1988;  88, 1746;  84, 1946;  85,  2051; 
89,  2116;  90,  2404;  91,  2605;  92,  Atlas, 
105,  106;  95,  2704,  2772;  96,  2588;  97, 
2808;  98,  2430. 

Drawings,  outer  breakwater,  99,  2834. 


CALUHIET  HARBOR,  LAKE  WINNEBAGO,  1¥1S. 


Commerce. 

In  1892  no   general    commerce,  98, 

2784. 

Engineers. 

Chief  of  Engineebs.  Report,  98, 
369. 

Engineer  in  Charge.  Maj.  J.  F. 
Gregory,  1892-93.     Report,  93,  2783. 

Physical  characterlsUct. 

Description  of.    Tbe  harbor  is  situated 


at  the  mouth  of  Pique  Creek  on  the  east 
shore  of  Lake  Winnebago,  used  at  times 
as  a  harbor  of  refuge  by  the  smallest 
light-draft  vessels,  98,  2784. 

Surrey. 

Examination  ordered  by  act  of  July 
13,  1892,  made,  1892,  by  Maj.  Gregory 
(report  unfavorable),  98,  2783. 
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An^roprlatloiu. 

1884,0 

150,000,  84,  1948. 

1886, 

30,000,  86,  1708. 

1888, 

50,000,  88,  1896. 

1890, 

50,000,  90,  2578. 

1892, 

75,000,  92,  2252. 

1894, 

45,000,  96,  2708. 

1886, 

50,000,  96,  2593. 

1899, 

60,000,  99,  2840. 

Total, 

410,000 

Commerce. 

Vast  commerce  interested  in,  and  to  be 
affected  by,  improvement,  82,  2248. 

Description  of  manufacturing  enter- 
prises interested,  82,  2255;  86,  2062. 

Description  of,  98,  2849,  96,  2708. 

Increasing,  96,  2708. 

Improvement  of  the  river  followed  by 
a  remarkable  development  of  commerce, 
99,  479,  2839. 

ContraeU. 

1887.  S.  O.  Dixon,  dredging,  11  cents 
perc  y.,  88,  1898. 

1888.  W.  A.  McGillis  &  Co.,  dredg- 
ing, 11|  cents  per  c.  y.,  89,  2143. 

4889.  Burdick  dc  McMahon,  dredg- 
ing, 22  oentsper  c.  y.,  89,  2143. 

1 890.  Wheeler  &  Russell,  dredging, 
12)  cents  per  c.  y.,  91,  2607. 

1 893.  Wisconsin  Dredge  &  Dock  Co. , 
dredging,  13.7  cents  per  c.  y.  ($12,330). 
Shemygan  Dredge  &  Dock  do.,  dredging, 
10.7  cents  per  c.  y.  ($42,800).    98,  2818. 

1894.  W.  A.  McGillis  &  Co.,  dredg- 
ing, 16}  cents  per  c.  j.  McMahon  & 
Montgomer^Co.,  dredgmg,  12.9  cents  per 
c.  y.  (annulled  by  supplementary  agree- 
ment, 96,  2707).    96,  2709. 

1 896.  C.  £.  Mitchell  &  Co. ,  dredging, 
13i  cents  per  c.  y.  ($42,400),  97,  28l2. 

1899.  Fitz  Simons  &  Connell  Co., 
dredging,  16  cents  perc.  y.  ($40,000),  99, 
2840. 

Enf^lneerft. 

Chief  of  Enginebbs.  Reports,  81, 
287;  82,  282;  84,  290,  291;  86,  314,  315; 
86,  308;  87,  275,  277;  88,  250;  89,  290; 
90,  262;  91,  331;  92,  317;  93,  361,366; 
94,  333;  96,  370;  96,  326;  97,414;  98, 
403;  99,  478;  1900,  544. 

Board  of  Enginebbs.  Convened  at 
Chicago,  Oct  6, 1882,  by  S.  0.  No.  84,  C. 
£.,  to  report  upon  proposed  improve- 
ment of  Calumet  Kiver,  88,  1748  (Lt.  Col. 
Houston  and  Majs.  Smith  and  Beny aurd ) . 

Enoinbebs  in  Chabgb: 

Maj.  W.  H.  H.  Benyaurd,  1881-86. 
Beports,  82,  2247;  88,  1745;  84,  1947, 


CAI.IJMET  RITER,  MIX.  AltfD  IND.     (See  Grand  Calumet  River,  111. ;  Lake 

Michigan.} 

1951;  86,  2055, 2057, 2059;  86, 1707;  87, 
2172. 

Maj.  T.  Handbury,  1886-87.  Report, 
87,  2167. 

Capt.  W.  L.  Marshall,  1888-99.  Re- 
ports, 88, 1896;  89,2142;  90,2576;  91, 
2606;  92,  2249;  98,  2815;  94,  2143; 
(Maj.) 96, 2706;  96,2590;  97,2810;  98, 
2430;  99,  2838. 

Maj.  J.  H.  Willard,  1899-.  Report, 
1900,  3792. 

Assistant.  G. A.M. Liljencrantz.  Re- 
ports, 82,  2251;  86,  2061;  89,  2145;  90, 
2578;  91,  2609;  92,  2252;  93,  2818;  94, 
2146;  96,  2709;  96,  2594;  97,  2813;  98, 
2433;  99,  2840;  1900,  3795. 

liegal  proceedings. 

Right  of  way  and  releases  from  claims 
for  damages  secured  by  the  U.  S.,  99, 

2838.     {8ee  note  to  title.) 

OiNitruetions. 

Three  bridges  crossing  the  stream,  be- 
longing to  the  Baltimore  and  Ohio,  the 
Pennsylvania,  and  the  I^ke  Shore  rail- 
roads, respectively,  obstructions,  97, 
2811. 

OperatloDi. 

1997-88.  76,800  c.  y.  aredged,  88, 
1897. 

1888-89.  34,523  c.  y.  dredged,  89, 
2576. 

1 889-90.  354,017  c.  y .  dredged,  90, 
2576. 

1890-91.  72,111  c.  y.  dredged,  91, 
2607. 

1891-99.  293,608  c.  y.  dredged,  92, 
2249. 

1893-94.  513,442  c.  y.  dre<iged,  98, 
2816*  94   2144. 

1894-95.  Over  171,668  c.  v.  dredged, 
96,  2707. 

1895-96.  22,451  c.  y.  dredged,  96, 
2594. 

1896-97.  222,400  c.  y.  dredged,  97, 
2811. 

1897-98.  98,178  c.  y.  dredged,  98, 
2432 

1 899-1 900.  179,655  c.  y.  dredged 
(drawing),  1900,  3794. 

Pliytlcal  eharacterUtics. 

Description  of,  98, 2816, 2846;  97, 2811. 

Channel  subject  to  considerable  dete- 
rioration by  filling  with  refuse,  etc.,  94, 
2144;  98,  2432. 

In  1895  it  was  impossible  for  the  con- 
tractors for  dredging  above  the  Forks  to 
get  and  maintain  the  necessarv  depth 
long  enough  to  have  it  measured  and  re- 
ceived on  account  of  the  inflow  of  sewage 


<i  Proviso  to  act  states  that  no  part  of  the  appropriation  shall  be  expended  until  right  of  way  should 
be  conveyed  to  the  United  States  free  of  cost. 
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matter,  etc.,  which  filled  the  channel  im- 
mediately, 96,  2592. 

In  1896  the  channel  between  the  Forks 
and  Ilammond  rapidly  filling,  and  in  a 
worpe  condition  than  when  improvement 
of  it  began,  06,  2592;  99,  28;^;  1900, 
3793. 

Table  Hhowing  redredging  neoeasary, 
1900,  3797. 

Projecta. 

By  Board  of  Engineers,  1882,  improve- 
ment of  the  lower  section  of  Csuomet 
River  from  Lake  Michigan  to  the  Forks, 
6}  miles,  by  dredging  channel  200  f.  wide 
and  16  f.  deep;  cf^timate,  $225,000,  88, 
1748,  1749,  1750;  86,  308. 

In  1885  Maj.  Benyaord  proposed  the 
extension  of  the  improved  channel  from 
the  Forks  to  a  point  half  a  mile  east  of 
Hammond,  at  an  additional  cost  of  $200,- 
000,  85,  2061;  making  the  entire  esti- 
mate $425,000,  87,  2167,  2170. 

By  Capt  Marshall,  1889,  dredging 
Calumet  River  to  secure  a  channel  ^m 
its  mouth  to  one-half  mile  east  of  Ham- 
mond, 16  f.  deep  and  200  f.  wide  through- 
out; estimate,  $1,000,000,  or  $870,000  for 
completion,  89,  2144;  91,  2608. 

Congress  allowed  the  appropriation  of 
1896  to  be  expended  for  securing  a  depth 
of  20  f.  for  2  miles  above  the  mouth  of 
the  river  by  dredging,  96,  2593. 

Congress',  1899,  confined  work  under 
appropriation  of  1899  to  that  part  of  the 


I  river  between  the  mouth  and  the  Forks, 
j  99,  479. 

I  Surreys. 

I      Ordered  by  act  of  Mar.  3,  1881;  made, 
1882,  under  direction  of  Maj.  Lydecker, 
I  82,  2247;  84,  1951. 

Examination  of  Little  Calumet  River 
ordered  by  act  of  Aug.  2,  1882;  made, 
1882,  under  direction  of  Maj.  Lydecker 
(report  unfiivorable),  84,  1952. 

Fxamination  for  a  ship  canal  from  Cal- 
umet River  to  Lake  Calumet  ordered  by 
act  of  July  5,  1884;  made,  1884.  under 
direction  of  Maj.  B^enyaurd  (report  un- 
favorable), 86,  2057. 

Examinations  from  Lake  Calumet  to 
Blue  Island  ordered  by  act  of  Ang.  5, 
1886,  made  under  direction  of  Maj.  Ben- 
yauni    (report  unfavorable),  87,  21^ 

Examination  from  the  Forks  to  Ham- 
mond ordered  by  act  of  July  6,  1884, 
made  under  direction  of  Maj.  Benyaurd, 
85,  2059. 

Survey  made,  1889,  under  direction  of 
Capt  ftlarshall,  89,  2147. 

Examination  for  an  outer  harbor  at 
the  mouth  of  the  river  ordered  by  act  of 
July  13, 1892;  report  (favorable)  submit- 
ted, 1893,  by  Capt.  Marshall,  93,  2846. 

Maps,  82,  2251;  89,  2142;  90,  2578; 
91,  2610;  92,  Atlas,  107,  108;  98,  2848; 
94,  2148;  95,  2712;  96,  2596;  97,  2814; 
98,  2430,  2432. 

Drawings.     (See  Operations  for  1900. ) 


CALimiET  RITER  TO  LAKE  CALUMET,  U.E..    (Ship  canal.) 


Enn^ineers. 

Chief  of  Enginebbs.     Report,  86, 315. 
Engineer  in  Charge.     Maj.  W.  H.  H. 
Benyaord.    Report,  85,  2057. 

Private  (town)  irork. 

Improvement  made  by  town  of  Hyde 
Park,  86,  2058. 


Surrey.  * 

Ordered  by  act  of  July  5,  1884, 86,  314; 
made  under  the  direction  of  Maj.  Ben- 
vaurd,  1884  (report  unfavorable),  86, 
2057. 


€A]!IBRII>OE  HARBOR,  RID.    (See  Choptank  Rwery  Md. ) 


Appropriations. 

1871,  110,000,  71,  75,  615. 

1872,  10,000,  72,  68,  687;  78,  72. 

1873,  5,000, 73, 72,  765;  74, 82, 11, 24. 

1878,  5,000,  78,  175;  70,  501. 

1879,  2,500,  79,  76,  501. 
1888,   5,000,  88,  93. 
1890,   5,000,  90,  940. 
1892,   7,737,  92,  974. 

Total,  50,237 

Commerce. 

Important,  97,  1297. 


Contracts. 

1§71.  G.  H.  Ferris,  dredging,  27  cents 
perc.  y.,  71,  615;  72,687. 

187a.  G.  H.  Ferris,  dredging,  181 
cents  perc.  y.,  78,  765. 

1873.  A.  A.  Dodge, dredging,  27 cents 
per  c.  y.,  78,  765;  74,  ii,  24. 

1878.  G.  H.  Ferris,  dredging,  13| 
cents  per  c.  y.,  s.  m.,  and  10  cents  per 
c.  y.  thrown  behind  bulkheads,  79,  501. 

1884.  American  Dredging  Co., 
dredging,  84,  902;  completed,  86,  888. 

1889.  C.  T.  Caler,  dredging,  18}  cents 
per  c.  y.,  89,  904. 
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1  §93.  American  Dredging  Co. ,  d  redg^ 
ing,  9.4  cents  per  c  y.,  s.  m.,  98,  1219. 

1895*  Baltimore  Dredging  Co., 
dredging,  19.8  cents  per  c  y.,  p.  m.,  96, 
1138. 

Engineers. 

Chief  of  Enginsbbs.  Beports,  70, 32, 
70;  71,  75;  72,  GS;  78,  72;  74,  82;  76, 
87;  76,03;  79,76;  80,103;  81,137;  89, 
132;  88,  137;  84,  144;  86,  135;  87,  97; 
88,  93;  89,  110;  90,  101;  91,  127;  92, 
127;  98, 139;  94, 128;  96, 145;  96, 133; 
97,  172. 

Enoikeebb  in  Chabob: 

Col.  J.  H.  Simpson.    Beport,  70,  421. 

Maj.  Wm.  P.Craighill,  1871-85,  71,  71, 
585.  Reports,  71 ,  614-620;  72, 687;  73, 
765;  74,  ii,  24;  76,  ii,  68;  76,  288;  79, 
500;  80,  637;  (Lt  Col.),  81,  879;  82, 
853;  88,  678;  84,  902. 

W.  F.  Smith,  U.  S.  agent,  1885-97. 
Reports,  86, 888;  87, 851, 853;  (Maj. )  89, 
902;  90,940;  91,1191;  92,973^98,1218, 
94,  895;  96,  1136;  96,  965;  97,  1296. 

AasiSTAMTs: 
W.  Popp.    Report,  71,  66. 
C.  J.  Bates,  71,  616. 
C.  Hnmphreys.    Beport,  87,  852. 

Eftlmatei.     ( See  Projects, ) 

By  Wm.  Popp,  adopted  by  Maj.  Craiff- 
hill,  dred^ng  entrance  way  at  the  mouth 
and  a  basin  abreast  of  Cambridge,  if  10  f. 
deep,  $36,000;  $21,600  if  8  f.  deep,  71, 
614,  616,  618;  74,  82,  ii,  24. 

Lei^lslation. 

Company  chartered  by  Maryland,  1868, 
for  improvement  of  the  harbor,  etc,  peti- 
tioned to  have  their  charter  confirmea  by 
the  United  Sdates,  71,  619. 

Obstructions.     (See  Projects. ) 

Operations. 

1§  70-71.  Dredging  by  contract  in 
progresB,  71,  75,  615. 

1871-73.  Dredging  ceased  the  last 
day  of  August  for  want  of  funds,  72,  68, 
687. 

1873-73.  Drednng  commenced 
t)ept.  10.  Width  of  entrance  was  in- 
creased from  50  f.  to  100  f.,  and  nearly 
all  of  the  inner  basin  was  aredged  to  a 
depth  of  8  f.,  78,  72,  765. 

1973-74.  Dredginff  ceased  Aug.  11, 
1873:  entrance  widened  to  125  f.,  74, 
82,  ii,  24. 

1878-79.  Dredging  by  contract  in 
the  inner  harbor  and  approaches,  79,  76, 
501. 

1 883-84.  £nlaiig;ement  of  harbor  by 
dredging  to  extent  of  available  funds,  84, 
902;  86,  888. 
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1888-89.  23,000  c.  y.  dredged,  89, 
902. 

189d-93.  42,744  c.  y.,  s.  m.,  dredged, 
98,  1218. 

1893-94.  11,862  c.  v.,  6.  m.,  dredged, 

1894-96.  26,429c. y., p. m., dredged, 
and  the  project  completed,  96, 1137. 

Physical  characteristics. 

Description  of,  71,  616-620;  79,  500; 
84,  144. 

Until  protective  works  are  constructed 
the  channel  across  the  bar  will  have  a 
tendency  to  fill  so  as  to  require  redredg- 
ing,  96,  965. 

Plans.     ( See  Projects. ) 

By  W.  F.  Smith,  1887,  for  dredged  chan- 
nel 150  f.  wide  and  12  f.  deep  to  the 
railroad  wharf,  10  f.  to  the  drawbridge, 
and  8  f.  to  the  head  of  the  wharfage. 
Estimate  $17,136.    87,  853. 

Private  ivork. 

About  $8,000  was  raised  and  expended 
by  the  citizens  in  1869  in  dredging  and 
building  a  jetty,  71,  617.  Besults,  79, 
501. 

Projects. 

By  Mai.  Craighill,  1871,  for  dredgmg 
a  channel  of  entrance  to  Choptank  Creek 
and  a  basin  8  f.  deep  abreast  of  Cam- 
bridge, 74,  ii,  24.  Modified  in  1874  for 
enlargement  of  basin  and  channel  leading 
thereto,  79,  501.  Amount  appropriated 
from  1871  to  1879,  inclusive,  $32,500, 
87,  852. 

In  1890,  after  an  expenditure  of  $42,500, 
$7,736  was  estimated  as  required  for  com- 
pletion of  existing  project,  90,  940,  941; 
91,  1193. 

By  Maj.  Smith,  1893,  for  the  expendi- 
ture of  as  much  of  the  available  funds  as 
might  l)e  needed  for  dredpng  in  Cam- 
bridge Harbor  below  the  bridge  in  accord- 
ance with  a  proviso  in  the  act  of  July  13, 
1892,  that  no  money  should  be  expended 
on  this  improvement  above  the  bridge 
mitil  the  draw  in  it  should  be  widened  to 
accommodate  the  commerce  of  the  river, 
93,1218.  The  Secretary  of  War,  in  1 894- 
95  approved  the  plans  of  the  Dorchester 
Countv,  Md.,  commissioners  for  altera- 
tion of  the  bridge,  providing  for  a  draw 
opening  of  49  f.  H  in.,  96,  1137. 

Maj.  Smith,  1896,  estimated  that  the 
total  cost  of  completing  the  improvement 
would  be  $8,120.  97,  1297. 

Surveys. 

Ordered  by  act  approved  July  11, 1870, 
assigned  to  Col.  8impson,  and  made  under 
his  direction  in  Oct.,  1870,  by  Wm.  Popp, 
assisted  by  C.  J.  Bates.  Keports,  yl. 
614,  620. 
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Resurvey  of  harbor  and  approaches,  80, 

Ordered  b^  act  of  Aug.  5,  1886,  made 
under  direction  of  Maj.  Smith,  87,  851, 
853. 


Survey  ordered  by  act  of  June  3,  1896, 
made  1896,  by  Maj.  Smith  (report  fiavora- 
ble;  see  Pnjeds)  97,  1297. 

Maps.  Of  Wm.  Popp's  survey,  men- 
tioned, 71,  615. 


CAMBEN  HARBOR,  ARK.     (See  OuachUa  iStosr.) 


CAHBEN  HARBOR,  HE. 


Appropriations. 

1873,  $10,000,  73,  97. 

1874,  10,000,  74,  107. 

1875,  10,000,  75,  114. 
1888,  5,000,  89,  523. 
1890,  6,000,  90,  436. 
1892,  12,000,  92,  510. 
1894,  12,000,  96,  554. 
1896,  10,000,  96,  556. 


Total,  75,000 

Commerce. 

Shipbuilding  and  manufacturing  inter- 
ests, 88,  403,  404. 
Description  of,  1900,  1112. 

Contraels. 

1§73.  F.  Mead,  dredging,  40  cents 
perc.  y.,  73,  1062. 

1874.  A.  AVrigbt,  dredging,  28  cents 
per  c,  y.,  74,  ii,  302. 

l§7ft.  A.  Wright,  dredging,  18  cents 
per  c.  y.,  76,  ii,  390. 

1889.  E.  P.  Lovering,  dredging,  25 
cents  ner  c.  y.,  89,  524. 

1893.  Hamilton  &  Sawver,  dredging, 
25f  cents  per  c.  y.,  8.  in.  ($15,450),  98, 
690. 

1895.  Hamilton  &  Sawyer,  dredging, 
191  cents  per  c.  y.,  8.  m.  (111,550),  95, 
554. 

1896.  Hamilton  &  Sawyer,  dredging, 
14}  cents  per  c.  y.,  b.  m.  ($8,850),  97,  782. 

Engine  er«. 

Chief  op  Engineers.  Reports,  73, 97, 
106;  74,  107;  76,  114;  76,  40;  88,  14, 
22;  89,  23;  90,  19;  91,  24;  92,  28;  93, 
27;  94,  26;  95,  28;  96,  30;  97,  32;  99, 
62;  1900,  63. 

Engineers  in  Charge: 

Lt.  Col.  Thorn,  1872-1876;  73,  93;  74, 
103;  75,111;  76,37.  Reports,  78, 1062, 
1106;  74,  ii,  302;  75,  ii,  390;  76,  156. 

Lt.  Col.  J.  A.  Smith,  18H8-92.  Reports, 
88,  403;  89,  523;  90,  436;  91,  587. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Reports, 
92,  509;  93,  689;  94,  505. 

Lt.  Col.  D.  P.  Heap,   1895.     Report, 

95  553. 

Lt.  Col.  A.  N.  Damrell,  1896.     Report, 

96  554. 

Maj.  R.  L.  Hoxie,  1897.  Report,  97, 
782. 

Maj.  S.  W.  Roessler,  1900-.  Reports, 
1900,  1111,  1114. 

Assistants: 

A.  C.  Both.  Reports,  73, 1107;  1900, 
1115.  ' 

F.  S.  Burrowes.    Report,  88,  406. 


Operation!. 

1873-74.  22,753  cy.  dredged,  form- 
ing a  channel  2,000  f.  long,  50  f.  wide, 
and  7  f.  deep  from  deep  water  to  eastern 
wharves,  74,  107,  ii,  302. 

1874-79.    Dredging  under  contract, 

75.  114,  ii,  390. 

1875-76.  82,199  c.  y.  dredged  from 
channel,  completing  project,  76,  40, 157. 
Total  amount  dred^d,  104,952  c.  v.,  76, 
40  157. 

1889-90.  18,045  c.  y.  dredged,  90, 
436. 

1891-99.  30,664  c.  y.  dredged,  92, 
510. 

1 893-94.  About 42,000c.  y.  dredged ; 
11  bowlders  obstructing  entrance  removed 
at  a  cost  of  $550,  94,  506. 

1895-96.    About56,000c.y.diedged, 

96,  555. 

1896-97.  About62,000c.y.dredged; 
project  completed,  97,  782. 

Phjrgleal  charactertotlcs. 

Soundings,  73,  1108. 
Description  of,  1900,  1114. 

Projects. 

By  Lt  Col.  Thom,  1872,  excavating  a 
channel  100  f.  by  7  f.  at  m.  I.  w.  to  head 
of  wharves  on  the  eastern  side  of  harbor, 
1,000  f.  long;  on  western  side  a  channel 
80  f .  by  3  f .  by  1,400  f .  to  wharves;  further 
to  regulate  the  entrances  to  these  chan- 
nels by  dredging  between  wharves,  73, 

97,  1062,  1108;  74,  107,  ii,  302;  76,  114. 
Second  channel  modified  to  7  f .  depth, 

76,  157. 

By  Lt.  Col.  Smith,  1888,  improvement 
of  channel  and  harbor  areas  oy  deepen- 
ing two  areas  to  10  and  12  f.  m.  1.  w.,  re- 
spectively, and  the  excavation  of  Channel 
C  100  f.  wide  and  Channel  D  50  f .  w^ide, 
both  to  be  10  f.  in  depth;  estimate,  $59,- 
930,  88,  405,  406;  increased  in  1890  to 
160,000,  90,  436;  91,  588;  92,  509. 

By  Maj.  Roessler,  1900,  dredging  the 
area  in  front  of  the  Boston  and  Bangor 
Steamship  Co.*s  wharf  to  14  f.  depth  at 
m.  1.  w.;  estimate,  $7,400, 1900, 1114. 

Surveys. 

By  A.  C.  Both,  1872,  73, 97, 1062, 1106. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1888,  under  direction  of  Lt  Col.  Smith, 
88,  405. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  made  under  directioii 
of  Maj.  Roessler,  1899  (no  improvement 
of  inner  harbor  recommended;  outer  har- 
bor improvement  recommended),  1900. 
1111,  1114. 
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CAHIDBIV  HARBOR,  N.  J.     (See  DeUmate  River  at  Philadelphia,  Pa,) 

CANALfS,  ROAIMS  AMD.     (See  ExaminaiioM,  eic.) 

CAMAPITSIT  CHANNEL.,  MAM. 


.%  pproprlations. 

ISU2,    $4,800,  93,  821. 
1894,       5,000,  95,  673. 


Total,     9,800 

Contracts. 

1 99ft.  Hartford  Dredging  Go. ,  dredg- 
ing, 36  cents  per  c.  y.  (|3,50(^,  96,  673. 

Engineers. 

Chibp  of  Enginberb.  Reports,  91, 
62;  92,  66;  98,  59;  94,  54;  95,  60;  96, 
59;  97,  71;  98,  74;  99,86. 

Eng INKERS  IN  Charge: 

Capt  W.  H.  Bixby,  1892-95.  Report?, 
92,  645;  98,  820;  94,  584;  95,  672. 

Maj.  W.  R.  Livermore,  1892.  Report, 
92,  &ld. 

Maj.  D.  W.  Lockwood,  1896-99.  Re- 
ports, 96,  640;  97,  900;  98,  908;  99, 
1117. 

Operations. 

1  §93-93.  About  3,300  c.  y.  dredged, 
and  1,155  tons  of  bowlders  removed,  93, 
820. 


1993-94.  Removal  of  bowlders  in 
progress,  94,  584. 

1997-99.  byOSS  c.  y.  dredged;  about 
90  e.  y.  of  bowlders  removed.  Project 
completed,  98,  908. 

PhjTfilcal  ctaaraeteriftiea. 

Description  of,  93,  820. 

Projects. 

In  1891  by  Mai.  Livermore  to  secure 
depth  of  6  f.  with  wiiith  of  250  f.,  esti- 
mate $4,800, 98, 820.  ]<:8timate  increased, 
1893,  to  $9,800,  93,  821. 

By  Capt.  Bixby,  1893,  for  doing  work 
with  hired  labor  and  Government  plant. 
98,  820. 

By  Capt.  Bixby,  1895,  for  dredging  by 
contract.    95,  672. 

Survey. 

Survey  of  the  channel,  between  Cut- 
tybunk  and  Nashawena  islands,  made, 
1891,  under  direction  of  Maj.  Livermore, 
92   646. 

Maps.'    98,  820,  95,  672. 


CAIVAR9IE  RAY.     (Qee  Lang  lOand  CoaM.) 


Appropriations. 

1880,  $10,000,  80,  515. 

1881,  5,000,  81,  650. 
3,000,  82,  670. 
5,000,  84,  732. 

10,000,  86,  748. 
ia,000,  88,  628. 

5,000,  90,  841. 

5,000,  92,  867. 

2,000,  95,  967. 
10,000,  96,  753. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
18^, 
1896, 


Total,  65,000 

Incn*ased  business  through  restoration 
(if  rhannel,  81,  651. 

Benefit  of  improvement,  83,  565. 

Fishing  industry  of  the  bay,  88,  628; 
large,  94,  795. 

€?ontracts. 

1 990.  Henry  Du  Bois  &  Sons,  pile 
dike,  81,  650;  completed,  81,  651. 

1991.  £.  Brainard,  dredging,  50  and 
40  cents  per  c.  y.,  88,  565;  completed, 

1994.  Henry  Du  Bois  &  SonF,  dredg- 
ing and  diking,  30  cents  per  c.  v.,  and 
$29.37  per  1.  f.  respectively,  85,  740; 
completed,  85,  739. 

1999.  S.  A.  Kellv,  pile  dike  con- 
rtruction,  $9.87  per  1.  f.,  88,  629. 

1991.  E.  Brainard,  dredging,  "  24 
wnts  per  c.  y.,  91,  980. 


1993.  J.  H.  Fenner,  dredging,  24 
and  40  cents  per  c.  y.  ($4,000),  93,  1102. 

1996.  £.  Brainard,  dredging,  28 
cents  per  c.  y.,  s.  m.  ($10,000),  97, 1116. 

Engineers. 

Chiep  op  Engineers.  Reports,  80, 
84;  81,  104;  82,  105;  83,  103;  84,  108; 
85,98;  86,  101;  87,64;  88,  65;  89, 
84;  90,  75;  91,  95;  92,  98;  93,  106; 
94,  96;  95,  108;  96,  89;  97,  125;  98, 
120;  99,  139;  1900,  156. 

Engineers  in  Charge: 

Col.  J.  Newton,  187^-83.  Reports, 
80,  514;  81,  649;  82,  (W3. 

Lt.  Col.  (4.  L.  (iilleHpie,  188:)-86.  Re- 
ports, 83, -564;  84,  731;  85,  739. 

Lt.  Col.  W.  McFarlaiid,  1886-89.  Re- 
ports, 86,  746;  87,  737;  88,  627. 

Capt.  T.  L.  Ca*«ey,  1889-94.  Reports, 
89,816;  90,839;  91,980;  92,866;  93, 
1101*  94    795. 

Lt!  Col.  g!  L.  Gillespie,  1895.  Re- 
port, 95,  966. 

Maj.  If.  M.  Adams,  1896-98.  Reports, 
96,  751;  97,  1114;  98,  1014. 

Lt.  Col.  W.  H.  H.  Benvauni,  1899. 
Report,  99,  1245. 

Maj.  E.  H.  Ruffner,  1900-.  Report, 
1900,  1415. 

Operations. 

1994K-91.  1,000  1.  f.  of  timber  dike 
built,  81,  649. 
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1889-§3.  9,726  c.  y.  dredged,  88, 
564. 

1984-95.  7,535  c.  y.  dredged  and  50 
f.  added  to  east  end  of  dike,  8o,  739. 

1997-99.  2,946  c.  y.  dredged,  590 
1.  f.  of  pilinff  driven,  and  30  f.  of  dike 
timbered  and  prepared  for  stone  filling, 
88  f  626. 

1999-99.  33,320  c.  y.  dredged,  820 
f.  of  dike  built,  80,  817. 

1991-99.  12,760  c.  y.  dredged;  re- 
pairs to  north  dike,  92,  866. 

1999-93.  7,867  c.  y.  dredged,  98, 
1101. 

1 998-94.  About  3,000  c.  y .  dredged, 
04,795. 

1995-99.  North  dike  slightly  re- 
paired, 06,  752. 

1999-97.  35,714  c.  y.  dredged,  07, 
1115. 


Ptayalcal  characteiiatlca. 

Description  of,  88,  627;  96,  751. 

Bay  is  the  northwest  part  of  Jamaica 
Bay  at  and  in  front  of  Oanarsie  Landing. 
Jamaica  Bay  is  about  6  miles  east  and 
west  by  4  miles  north  and  south,  con- 
necting with  Atlantic  Ocean  through 
Rockaway  Inlet,  in  the  southern  part  of 
Long  Island,  and  is  7  miles  from  the  Nar- 
rows, New  York  Harbor.    06,  751. 

ProJeeU. 

By  Col.  Newton,  1879,  channel  of  en- 
trance into  Canarsie  Bay,  of  navigable 
width  and  not  less  than  6  f.  depth, 
through  the  aid  of  dikes  incloaing  a  tidal 
basin;  estimate,  $88,000,  70,  400;  80, 
84;  82,  670;  01,  981;  02,  866. 

9arTeyt. 

Canarsie  Bay. 

Maps.    82,  670. 


CABTA VERAL.  HARBOR,  FLA.     (8ee  Cape  Canatxral,  Fla. ) 

CAJVE  RIYER,  LA.     (See  PUrre  Bayou,) 


Appropriation. 

1994.    $2,500,  85,  1496. 

Enffineera. 

Chibf  oI^  Engineebs.  Reports,  84, 
227;  85,233;  86,230;  87,  194;  01,  249; 
2022. 

Enoinbkrs  in  Charge: 
Capt.  A.  M.  Miller,  1882-85.    Report, 

84,  1366. 

Capt.  E.  Bergland,  1885-86.     Reports, 

85,  1495;  86,  1349. 

Capt.  J.  H.  Willard,  1886-91.  Reports, 
87,  1452;  01,  2022. 

AssiOTANT.  P.  C.  Montgomery.  Re- 
port, 84,  1367. 

Operations. 

1994-95.    2,504  shore  and  channel 


snags  removed,  4,517  trees  and  stumpe 
cut,  and  1,250  c.  y.  rock  blasted,  85, 1495. 

Phjraieal  characteristics. 

Described,  84,  1367. 

Projects. 

By  Capt.  Miller,  1882,  removing  ob- 
structions from  head  to  mouth,  to  allow 
navigation  six  months  in  the  year.  Esti- 
mate, $7,665,  84,  1368;  87,  1452. 

8urveys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made,  1883,  under  direction  of  Oapt 
Miller,  84,  1366. 

Examination  ordered  by  act  of  Sept 
19,  1890,  made,  1891,  under  direction  of 
Capt.  Willard  (report  unfavorable  to 
slack- water  improvement),  01,  2022. 


C^MEY  CREEK,  TEX. 


Commerce. 

Small,  and  no  increase  expected,  80, 
1581. 

Farm  products  the  principal  articles  of 
commerce,  1000,  2457. 

Engineers. 

Chief  of  Enginebbs.  Reports,  80, 
207;  1000,  397. 

Engineers  in  Charge: 

Maj.  O.  H.  Ernst,  1888-89.  Report, 
80   1580. 

CaptC.S.Rich^,1899-.  Reports,  1000, 
2453,  2455. 

Assistants: 

R.  B.  Talfor.     Report,  80,  1581. 
S.  M.  Wilcox.     Report,  1000,  2457. 


Piijrsicai  characteristics. 

Caney  Creek  at  one  time  emptied  into 
the  Gulf  of  Mexico;  now  empties  into 
Matagorda  Bay,  1000,  2454. 

Description  of,  1000,  2457. 

Projects. 

Capt.  Rich^  estimated,  1900,  it  would 
cost  $20,000  to  make  the  improvement  a:^ 
a  part  of  an  inland  lightrdraft  navigation 
system,  1000,  2456. 

Surveys. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Mai. Ernst  (report  unfavorable), 80, 1580. 

Examination  and  survey  ordered  by 
act  of  Mar..  3,  1899,  made,  1899-1900, 
under  direction  of  Capt.  Rich^  (report 
favorable;  see  PrqjecU),  1000,  2454, 2455. 
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CA^ET   FORK    RITER,  TEIVN.   (tncludini^   an  examination  of 

Obey  RWer,  Tenn.).    (See  Obey  River.) 


Appropriations. 

1880,  ^,000,  80,  1689. 

1881,  4,000,  81,  1870. 

1882,  4,000,  82,  1855. 
18S4,  3,000,  84,  1654. 
1886,  3,000,  86,  1524. 
1888,  2,500,  88,  1634. 
1890,  2,500,  90,  2150. 

Total,  25,000 

Commeree. 

Benefit  to  commerce  by  improvement, 
79,  1275,  1277,  1278,  1279. 

Merchandise  transported  on  river,  84, 
1654;  88,  1635. 

En^neers. 

Chtef  or  Enoinbers.  Reports,  78, 
105;  79, 142;  80, 188;  81,  254;  82,  248; 
83,  256;  84,  256;  85,  278;  86,  269;  87, 
235,  236;  88,  212;  89,  247;  90,  223;  91, 
284;  92,  272;  98,  306;  94,  282;  95,  309. 

Engineers  in  Charge: 

Capt  W.  R.  King,  1878^^,  78,  105; 
79,142.  Reports,  79, 1275;  (Mai.),80, 
1688;  81, 1869;  82, 1854;  88, 1499;  84, 
1653;  85,  1768,  1774. 

Lt.  Col.  J.  W,  Barlow,  1886-92.  Re- 
ports, 86,  1523;  87,  1766,  1768;  88, 
1634;  80,  1847;  90,  2149;  91,  2284. 

Lt  Col.  H.  M.  Robert,  1892.  Report, 
92   1941. 

Capt  J.  Biddle,  1893-95.  Reports, 
98,  2402;  94,  1818;  95,  2264. 

A.  SRTSn'A.NIjS  * 

C.  A.  Turrill.    Reports,  79, 1275, 1277. 
C.  A.  Locke.    Report,  87,  1769. 

OlMtmetfonii. 

teristics.) 


(See  Physical  charac- 


Operation!. 

1880-81.  91  c.  y.  rock,  2,368  c.  y. 
gravel,  and  3,956  loffs,  snags,  etc.,  re- 
moved from  channel;  555  c.  y.  stone 
C laced  in  dams,  and  260  1.  f.  of  wing  dam 
ailt,  81,  1870. 

1SS1-S3.  2,598  c.  y.  loff  and  stone 
dams  built,  200  c.  y.  gravel  and  loose 
rock  excavated,  and  2,19is  trees  and  snags 
removed,  82,'1854. 

1S93-S3.  365  trees,  snags,  and 
gtumps  cut  down  and  removed,  775  c.  y. 
gravel  put  in  dams,  and  250  c.  y.  stone 
quarried  for  dam,  83,  1500. 

19S3-94.  347  c.  y.  stone  quarried, 
1 , 7.35  c.  y .  riprap  dam  built,  and  2,595  c.  v. 
nx:k  and  gravel  excavated  from  channel; 


928  trees,  stumps,  and  snags  removed, 
84,  1653. 

1§S4-S5.  600  c.  y.  rock  Quarried 
and  placed  in  riprap  dams,  310  1.  f.  rip- 
rap dam  built,  2,595  c.  y.  gravel  and  loose 
rock  excavated,  and  1,609  trees,  stumps, 
and  snags  removed,  85,  1769. 

1897-9S.  1,550  c.  y.  rock,  sand,  and 
gravel  excavated;  593  c.  y.  riprap  stone 
quarried;  568  1.  f.  spur  riprap  aams  built; 
219  snags  removed  from  the  channel  and 
4,151  trees  from  the  banks.  88,  1635. 

18S8-89*  15  c.  y.  rock  and  28  snags 
removed  from  the  channel;  1,316  c.  y. 
riprap  stone  quarried,  89,  1848. 

1 9§9-90.  4  snags  removed,  65  bowl- 
ders and  388  c.  y.  stone  quarried,  and 
1,223  c.  y.  riprap  dam  built,  90,  2150. 

1890^91.  4,787  trees  cut,  and  49 
snags  and  440  c.  v.  rock  removed  from 
the  channel,  91,  2285. 

1801-9a«  30  c.  y.  rock,  227  snags, 
and  5,969  overhangmg  trees  removed 
from  the  channel  and  banks,  92,  1941. 

Phjrtlcal  characterfttlcft. 

Description  of,  79,  1276,  1277,  1279. 
List  of  obstructions,  79,  1276,  1278. 

Plans*    (See  Projects.) 

By  C.  A.  Turrill,  1879,  improving 
Caneys  Fork  (130,228)  and  Obeys  River 
($11,869)  by  dredging,  excavating  rock, 
and  building  riprap  dams,  79, 1276-1279. 

ProJeeU.    (See  Plans,) 

By  Capt.  Overman,  1878,  formation  of 
a  navigable  channel  during  five  months 
of  the  year  from  the  mouth  to  Slingo  by 
removal  of  obstructions,  dredging?  and 
rock  removal,  and  the  construction  of 
riprap  dams;  estimate,  $30,228,  79,  1275, 
1277;  88,  1500;  87,  1767. 

By  Lt  Col.  Barlow,  1886,  extending 
navigation,  Slingo  to  Franks  Ferry;  esti- 
mate, $15,000,  entire  estimate,  $45,000, 
87,  1767,  1769;  92,  1941. 

Snrreyi. 

Examination  ordered  and  in  progress, 
78,  105. 

Examination  completed  by  C.  A.  Tar- 
rill,  79,  142,  1275,  1277, 

Examination  with  view  to  extension  of 
Caney  Fork  River  survey  to  Franks 
Ferry,  made  1884,  under  direction  of  Maj. 
King,  86,  1774. 

Examination  ordered  by  act  of  Aug.  5; 
1886,  made  under  direction  of  Lt.  Col. 
Bartow,  87,  1768. 


CAIVNASANIER.     (See  Lake  Cannasanier;  Tones  Bayou,) 
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CAMNOM  RITER,  MWNN.    (IU«erTairt«)     (See  also  Mimuippi  Rher,  ret- 

ervam  ai  headwaters  of. ) 


Commeree. 

Statistics,  67,  263. 

EnfClneen. 

Chief  of  Enginbers.    Reports,  66,  ii, 
41,  iii,  36;  81,  247;  82,  242;  84,  250. 

Enginekbs  in  Charge: 

Maj.  G.  K.  Warren,  66,  ii,  41.  Reports, 
67,  259,  262,  263. 

Maj.  C.  J.  Allen.    Report,  89,  1833. 

Asristjvntb: 

J.  P.  Frixell.     Reports,  82,  1835;  84, 
1634. 


R.  Davenport    Report,  84,  1635. 

Plijrvleal  eharacCerittles. 

Drainage  area  and  reservoir  capacity, 
82,  1834;  84,  1635. 

Sarrejrt. 

In  progress,  66,  ili,  36;  67,  262. 
Oraerra  b^  act  of  March  3, 1881,  made 
under  direction  of  Maj.  Allen,  82,  1833. 


CANOOCHEE  RITER,  OA. 


Engtnecn. 

Chief  of  Engineers.  Reports,  80, 
132;  81,  179. 

Engineer  in  Charge.  Lt.  Col.  Q.  A. 
Gillznore.    Report,  81,  1157. 

Physical  chamcterlstlcti. 

Described,  81,  1157. 

Plans. 

By  Lt.  Col.  Gillmore,  1880,  for  remov- 


ing snags  and  leaning  trees,  partly  remov- 
ing rock  bars,  and  forming  catrofiEs. 
Estimate,  $46,094.41.  If  improvement 
be  confined  to  lower  38  miles  of  river, 
estimate,  $9,405,  81,  1158. 

Survey. 

Ordered  by  act  of  June  14,  1880,  80, 
132;  examination  made  under  direction 
of  Lt.  Col.  Gilmore,  81,  1157. 


€AN¥OM  FERRY.     (See  MistfouH  Rwer.) 

% 

CAPE  ANN,  RASS.     (See  Sandy  Bay.) 
CAPE  CANAVERAL,  FLA. 


Commerce. 

No  deep-water  harbor  on  the  southern 
coast  south  of  Port  Royal,  N.  C. ;  harbor 
at  Cape  Canaveral  would  be  of  great 
advantage  to  the  phosphate  interests  of 
the  locality,  to  the  Navy,  and  to  the  mer- 
chant marine,  03,  1681 ;  05, 1609. 

Enn^lneera. 

Chief  OP  Engineers.  Reports,  08, 211 ; 
05,  222. 

Enginbrks  in  Charge: 

Lt.  A.  M.  D'Armit,  1893.  Report,  03, 
1681. 

Maj.  T.  H.  Handbury,  1895.  Report, 
05,  1604. 

Phynleal  characterltties. 

Detailed  description  of  (see  Commerce) , 
03,  1682;  05,  1605. 


Currents  and  tides,  05,  1605,  1606. 

Projects. 

Mai.  Handbury,  1895,  estimated  that  it 
would  cost  17,460,970  to  construct  a  break- 
water 2i  miles  long,  and  $4,091,010  for 
works  to  protect  a  small  area  to  accom- 
modate 25  first-class  vessels  and  500  small 
coasting  vessels,  05,  1604. 

Surveys. 

Examination  for  a  harbor  at  Cape  Can- 
averal ordered  by  act  of  July  13,  1892, 
made  by  Maj.  Mallery,  1892  (report  favor- 
able), 03,  1681. 

Survey  of  the  same  locality  ordered  by 
act  of  August  17,1894,  made,  1895,  by  Maj. 
Handbury  {aee  Projects) y  4^6^  1604. 


CAPE  CHARLES.     (See  Franklin  CUy,  Va.) 
CAPE  CHARLES  CITY  HARROR,  ¥A. 


Appropriations. 

1890,  $25,000,  01,  1200. 
1892,     10,000,  02,  979. 
1899,    20,000,  00,  1478. 

Total,  55,000 


Contracts. 

1890.  American  Dredging  Co., 
dredging,  18  cents  per  c.  y.,  01,  1199. 

ISOo.  Sandford  &  Brooks,  dredging, 
13.9  cents  per  c.  v.,  p.  m.,  (|3,000)  07, 
1372.    J.  Keller  &  Son,  mattresses,  $1.40 
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CAPE  €HARE*E»  CITY  HARBOR,  ¥A.— Continue<l. 


per  c.  v.,   and  stone,  $2.55  per  c.  y., 
($7,355.85)  07,  1372. 

11199.  C.  W.  Johnston,  jetty  con- 
htruction:  brash  mattress,  $1.49  per  c.  y., 
8tone,  $2.50  per  short  ton,  brash  in  place 
of  mattress  for  shore  end  of  south  jetty, 
$1.25  per  c.  y.  ($39,246.50),  1900,  1770. 

Enisineers. 

Chief  of  Enginekbs.  Reports,  89, 
112;  90,  102;  91,  130;  93,  130;  98, 
142;  94,  131;  95,  149;  96,  136;  97, 
194;  98,  197;  99,  227;  1900,  259. 

Engineers  in  Charge: 

Maj.  W.  F.  Smith,  U.  S.  agent,  1888- 
96.  Reports,  90,  971,  973;  91,  1199; 
92,  979;  98,  1227;  94,  904;  96,  1145; 
96,  971. 

Capt  T.  L.  Casey,  1897-99.  Reports, 
97, 1370;  98, 1229;  (Maj. )  99,  1478. 

Maj.  J.  B.  Quinn,  1900-.  Rep(»rt, 
1900,  1768. 

Assistant.  A.  Stierle.  Report,  90, 
972. 

Operations. 

1 990-9 1  •  107,079  c.  y .  dredged  from 
the  harbor  proper,  harbor  entrance,  and 
Cherrystone  Inlet,  91,  1200. 

1II09-99.  14,457  c.y.,  p.m.,  dredged, 
and  723  c.  y.  brash  mattress  and  2,648 
c.  y.  stone  deposited  to  make  400  i.  of 
jetty  at  Cherrystone  Inlet,  97,  1371. 

1 899-1990.  3, 141  tons  stone  placed 
in  nortii  jetty  and  200  c.  y.  brasn  and 
195  tons  stone  placed  on  south  jetty, 
1900,  1769. 

PhjBical  cliaracterlstlcf. 

Description  of,  90,  976;  91,  1199. 


Private  (f^rporate)  work. 

In  1896-97  the  Philadelphia  and  Nor- 
folk R.  R.  constracted  750  f.  of  the  jetty 
at  Cherrystone  Inlet  in  addition  to  what 
the  Government  built,  97,  1371. 

Projects. 

By  Maj.  Smith,  1890,  dre<lging  the  bar- 
bor  and  the  entrance  thereto  to  a  depth 
of  14  f.  below  mean  low  tide;  also  dre<lg- 
ine  the  present  channel  in  (lierryjrtone 
Inlet  and  across  Cherrystone  Bar  to  a 
width  of  100  and  200  f.,  resiKM'tively,  and 
a  depth  of  16  f.  at  mean  low  tide*,  with 
construction  of  stone  contractive  works  at 
the  harbor  entrance;  estimate,  $142,340, 
90,  979;  91,  1199. 

Act  of  July  13,  1892,  provided  that  no 
money  should  lie  expended  for  the  im- 
provement of  this  harbor  until  it^  owners 
should  in  a  manner  satisfactory  to  the 
Secretary  of  War  grant  vessels  free  entry 
except  for  the  payment  of  reasonable 
wharf  charges,  and  should  provide  an 
approach  to  the  wharves  not  less  than 
40  f.  wide  from  the  nearest  public  high- 
way, 98, 1227;  this  proviso  was  repealed 
by  act  of  June  3,  1896,  90,  971. 

By  Maj.  Casey,  1899,  for  expenditure 
of  available  funds  to  complete  north  jetty 
and  commencement  of  the  one  proposed 
on  the  south  side  of  the  entrance,  99, 
1478. 

Surrey. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  Maj.  Smith,  90, 
975. 


CAPE  COD  SBUP  CA:NAE.,  HASS.a    (See  Buzzards  Bay.) 


Commeree. 

History  of  commerce  passing  across  the 
isthmus  of  Cape  Cod  since  1823,  70,  478, 
479. 

Im]X)Ttance  of,  during  the  war  of  1812, 
70,  478,  479. 

Benefit  of  improvement  to  commerce, 
70,  417,  481,  485,  486,  487.  492,  495. 

Value  of  facilitating  inland  coastwise 
trade,  especially  during  war,  70,  487, 
488,  494. 

Defense. 

Military  value  of  canal,  70,  488. 

Enffineers. 

Chief  of  Engineers.  Reports,  70, 
476,  491;  97,  64. 

Boards  of  Enoinbers. 

1825.  Board  of  interaal  improvement 
report  in  favor  of  a  canal  route  via  Buz- 


zards and  Barnstable  bays,  70, 480.  Re- 
port, 70,  491.  ((ien.  Bernard,  Maj.  Tot- 
ten,  and  J.  L.  Sullivan.) 

1860.  Advice  of  board  to  committee 
appointed  by  the  State  legislature  to  in- 
vestigate the  proposed  location  and  con- 
struction of  canal,  70,  481. 

Engineers  in  Charge: 

Lt.  Col.  J.  G.  Foster,  1870,  70,  477. 
Reports,  70,  477,  489. 

Lt.  Col.  S.  M.  Mansfield,  1897.  Re- 
port, 07,  864. 

Estimates.    (SeeP/am.) 

By  Lt.  Col.  Foster,  breakwater  to  pro- 
tect the  canal,  $1,923,400,  70,  477.  For 
ship  canal,  $9,703,525,  70,  490.  * 

Early  estimates  for  canal,  70,  494. 

Lie(i;islation. 

Resolution  of  the  legislature  of  Massa- 
chusetts in  favor  of  granting  aid  to  the 

Bay,  Mom.    Examination.— Report  (unfavorable). 


a  Gape  Cod  Canal,  from  Hyannifl  to  Barnstable 
Feb.  8, 1825.     (H.  Doc.  No.  482.  6f)th  Cong..  2fl  stfw.) 
Cape  Cod  and  Cape  Cod  IIarb<}r,  Maw.    Survey.— IU»port.  Dec.  21,  1H;».    (H.  Doc.  No.  482,  65th  Cong., 

2d  sea.) 
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CAPE  OOD  SHIP  CANAM^^  HA88.— Continued. 


Cape  Cod  Bhip  canal  by  the  constraction 
of  a  breakwater  at  the  eastern  end  of  the 
canal,  70,  477. 

Charter  granted  by  the  State  of  Massa- 
chusetts for  the  construction  of  a  canal, 
70,  477. 

1791.  Committee  appointed  by  the 
State  legislature  to  investigate  practica- 
bility and  ix>Ht  of  a  navigable  channel 
across  the  isthmus,  70,  479. 

Subsequent  legislation,  70,  478,  479, 
481,  490. 

Ptajrelcal  characterletlca. 

Tidal  record,  70,  482,  483,  492,  494. 

Maximum  velocity  in  canal  that  would 
be  caused  by  Ude,  70,  483,  484. 

Temperature  of  water  and  climate,  70, 
484,  494. 

Sand  at  Barnstable  Bay,  70,  495. 

Description  of  Cape  Cod  Harbor,  70, 
495. 

Plana.    ( See  EitHmaies. ) 
History  of  early  plans,  70,  478,  479. 


By  G.  R.  Baldwin,  canal  to  begin  at 
Black  River  Harbor,  to  be  7.6  miles  long, 
120  f .  wide  at  bottom,  204  f .  at  water  line, 
and  18  f.  deep,  to  be  fed  from  Barnstable 
Bay.  Locks  and  receiving  basins  at  each 
ena,  and  a  breakwater  at  Barnstable  Bay 
side,  70,  481. 

By  Lt.  Col.  Foster,  breakwater  to  form 
an  artificial  harbor  and  protection  to 
canal,  70,  488,  489.  General  conclusions 
of  Lt.  Col.  Foster,  strongly  advocating  an 
open  canal,  70,  483-489. 

Snrreya. 

By  Mr.  Machin,  to  determine  the  prac- 
ticabilitv  of  a  canal,  1776,  70,  479. 

By  John  Hills,  1791,  70,  479. 

By  L.  Baldwin,  1818,  70,  479,  492. 

By  Maj.  Perault,  1825,  70,  480. 

By  State  of  Massachusetts,  1860,  70, 
481. 

Examination  of  approaches  ordered  by 
act  of  June  3,  1896,  made  by  Lt  Col. 
Mansfield  in  1897  (no  canal),  97,  864. 


CAPE  ELIZABETH.     (See  Richmond  Island  Harbor,  Me.) 

CAPE  FEAR  ANB  DEEP  RI¥ER9,  M.  C.    (Reevea  Point  to  Ea 

Orange.) 


Englneeni. 

CiiiBF  OP  Kkoinssrs.  Reports,  71, 
76;  72,  73,  74. 

KnO  INKER    IN    ClIARQB.        Maj.     W.     P. 

CraiKhill,   1871-72.      Reports,   71,   621; 
7a,  741. 

Assistant.  G  11.  Elliott  Report,  72, 
742. 

Plana. 

First  division.  La  Grange  to  Fayette- 
ville,  85  miles.  Improvement  oi  falls 
that  o(*cur  at  intervals  throughout  its 
extent  by  the  construction  of  19  river 
dams  and  2  slough  dam^,  varying  from 
7}  f.  to  17  f.  in  height,  of  rubble  masonry, 
and  23  locks  of  masonry,  with  gravel 
banks  when  neeileil;  5  f.  depth  of  water 
on  miter  nil  Is,  loc*k  chambers  120  f.  by 
20  f. 

Second  division,  Fayetteville  to  Hungry 
Neck,  66  miles.  Sixty  miles  of  longitu- 
dinal dikes,  and  15,000  c.  y.  dredging. 


Third  division.  Hungry  Neck  to  Wil- 
mington, 46  miles,  no  improvement. 

Fourth  division,  Wilmington  to  Reeves 
Point,  19  miles.  Removing  wreck,  North 
Heath;  removing  timber  obstructions; 
removing  shoal  called  ''The  Logs;" 
dredging  135,000  c.  y. 

Estimated  cost,  $2,316,711, 72,  742-749. 

Private  (corporate)  irork. 

Companies  organized  for  improving 
Cane  Fear,  Deep,  and  Haw  rivers  in  1796 
ana  1849,  received  liberal  aid  from  the 
State,  and  spent  much  money  (the  latter 
company  $350,000)  to  construct  dams, 
canals,  and  locks.  Work  practically  an 
utter  £ulure.     72,  744. 

Survey. 

Under  direction  of  Maj.  CraighUl,  bv 
G.  H.  Elliott,  1871;  reports,.  71,  621; 
(report  unfavorable — "too  expensive") 
72,  741-749. 


CAPE  FEAR  RITER,  N.  €•     (See  Xorfolk  Harbor,  Northeast  River,  N.  C.)o 


Appropriations. 

1829,  $20,000.00,  act  Mar.  2. 

1830,  25,688.00,  act  Apr.  23. 

1831,  25,705.00,  act  Mar.  2. 

1832,  28,000.00,  act  July  3. 

1833,  28.000.00,  act  Mar.  2. 


1834, 
1835, 
1836, 
1837, 
1838, 


$5,234.00,  act  June  8. 
20,000.00,  act  Mar.  3. 
20,000.00,  act  July  2. 
10,000.00,  act  Mar.  3. 
20,000.00,  act  July  7. 


n  Surveys  below  Wilmington— Report.  rH»o.  10, 1S27:  estimate,  $39,818.80.  Report,  July  11, 182»:  esti- 
mate. $154,588.12.  Report.  Mar.  30.  18.^3;  estimate.  $V)rxH,'200.  Report.  Mar.  18, 1858;  estimate,  $418,400. 
(U.  Doe.  No.  482,  55th  Cong..  2d  Hess.) 
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CAPE  FEAR  RITER,  N.  €.— Continued. 


Appropriations— Continued. 

1847,  1601.92,  act  Mar.  2. 

1852,  20,000.00.  act  Aug.  30. 

1854,  140,000.00,  act  July  2. 

1870,  100,000.00,  70,  70,  421. 

1871,  75,000.00,  71,  75,  610. 

1872,  100,000.00,  72,  71,  699. 

1873,  100,000.00,  78,  77. 

1874,  150,000.00,  74,  89,  ii,  71. 

1875,  150,000.00,  76,  90,  ii,  99. 

1876,  132,500.00,  76,  66,  309;  77, 

63,  333, 

1878,  160,000.00,  78,  69,476. 

1879,  100,000.00,  79,  81.  557. 

1880,  70,000.00,  80,  697. 

1881,  140,000.00,  81,  919. 

1882,  225,000.00,  82,  934. 
1884,  200,000.00,  84,  938. 
1886,  157,500.00,  86,  1004. 
1888,  245,000.00,  88,  900. 
1890,  170,000.00,  90,  1156. 
1892,  200,000.00,  92,  1169. 
1894,  200,000.00,  95,  1340. 
1896,  195,000.00,  96,  1133. 
1899,  150,000.00,  99,  1508. 


Total,       3,383,228.92 

Commerce. 

80,  712;  84,  947;  86,  1059. 

Advantages  resulting  from  improve- 
ment, 82,  946. 

Lai^ge  and  important  trade  in  cotton, 
lumber,  etc,  98,  1423;  94,  1052;  95, 
1340. 

Description  of,  1900,  1822. 

Contracts. 

1 874*  Curtis,  Fobes  &.  Co. ,  dredging, 
14,  15,  and  16  cents  per  c.  y.,  75,  ii,  102; 
76,  308. 

IS 75.  Curtis,  Fobes  &  Co.,  dredg- 
ing, 17}  cents  per  c.  y.,  75,  ii,  102;  76, 
308.  Bangs  <b  I)olby,  material  and  labor, 
76,  308,  314. 

1876.  Bangs  &  Dolby,  stone,  $1.89 
per  c.  y.,  77,  332,  335. 

1877.  W.  H.  French,  stone,  |1.63f 
per  c.  y.,  78,  476. 

1878.  French  &  Dolby,  stone,  $1.75 
per  c.  y.,  79,  557. 

1879.  Ross  &  Pennypacker,  stone, 
$2.24  and  $2.29  per  ton,  80,  697;  com- 
pleted, 80,  699. 

1881.  G.  H.  Ferris,  dredging,  \^ 
per  c.  y.,  81,  921;  completed,  88,  719. 

1 883.  National  Dredging  Co. ,  dredg- 
ing, 16.7  cents  per  c.  y.;  annulled,  83, 
719.  New  York  Steam  Dredging  Co., 
dre^lgini;,  17}  cents  per  c.  y.,  88,  718; 
completed,  88,  720.  New 'York  Steam 
Dredging  Co.,  dredging,  14i  cents  per  c.  y., 
84,  938.  Ross  &  Lara,  brush  and  cane, 
$36.0  and  $2.60  per  cord,  respectively, 
84,  938;  completed,  84,  942.  J.  C. 
Springer,  ratline  and  spun  yam,  10}  and 


91  cents  per  pound,  respectively,  84, 
938;  completed,  84,  942.  G.  M.  Sum- 
merell,  scows,  $1,150,  $600,  $580,  $566, 
and  $550,  respectively,  84,  938;  com- 
pleted, 84,  941.  Rora  &  Lara,  stone, 
$1.35  per  ton,  84,  939;  completed,  85, 
1087. 

1884.  Ross  dc  Lara,  stone,  $1.48  per 
ton,  86,  1012;  completed,  85,  1088.  6. 
J.  French,  stone,  $1.55  and  $1.48  per  ton; 
extended,  85, 1088;  completed,  86, 1012. 
J.  C.  Froehlich  &  Co.,  steam  boiler,  $1,240; 
completed,  85,  1088.  R.  Moore,  dredg>- 
ing,  141  cents  per  c.  y.,  85,  1089;  ex- 
tended, 85,  1089;  completed,  85,  1093. 

1886.  A.  Martin,  jetty  stone,  $1.52 
per  ton,  87,  1052. 

1887.  Atlas  Dredging  Co.,  dredging, 
9  cents  per  c.  v.,  87,  1052. 

1888.  T.  Smith,  steam  boiler,  $3,045, 
88,  900.  - 

1880.  Atlas  Dredging  Co.,  dredging, 
12  cents  per  c.  y.,  89,  1092. 

1 80O.  P.  S.  Ross,  dredging,  13}  cents 
perc.  y.,  91,  1398. 

1 893.  C.  P.  E.  Burgwyn,  dredging, 
12.49  and  12.44  cents  per  c.  y.,  s.  ni., 
$125,000,  93,  1424.  This  contract  was 
curtailed  by  supplemental  agreement  in 
1894  to  provide  lunds  for  purchase  of  a 
new  Government  dredge,  94,  1048. 

1894.  Charles  Hillman  Ship  and 
Engine  Building  Co.,  dredging  steamer, 
$55,000,  95,  1342. 

1 895.  Fowler  k  Morrison,  coal,  $2.60 
per  long  ton,  95,  1342. 

189o.  Cordes  &  Bochman,  dredging 
plant,  $27,550,  97,  1407. 

1898.  J.  A.  Springer  &  Co.,  750  tons 
coal,  $2.85  and  $2.95;  Davis  Coal  and 
Coke  Co.,  500  tons  coal,  $2.59  per  ton, 
98,  1256.  Theo.  Smith  &  Bro.,  iron 
gear-wheel  friction  for  dredge,  $3,830, 
98,  1256. 

1899.  The  Columbian  Iron  Works 
and  Dry  Dock  Co.,  tugboat,  $26,500, 
1900,  1823. 

Documentfi.  (Not  printed  in  reports.) 
Numerous  documents  referred  to  by 

Lt.  Col.  Foster,  73,  804-815. 
Report  of  Capt.  Hartman  Bache,  H. 

Doc.  120,  20th  Cong.,  Ist  sess. 
Report  of  commission  of  1853,  H.  Doc. 

1,  33d  Cong.,  1st  sess.,  part  2, 73,  807, 814. 
Report  of  commission  of  1858,  Ex.  Doc. 

2,  36th  Cong.,  Ist  sess.,  part  3,  page  829, 
78,  809. 

Report,  Col.  J.  H.  Simpson,  S.  Doc.  27, 
4l8t  Cong.,  3d  sess.,  71,  610. 

All  reports  of  engineers  in  charge  prior 
to  1870. 

Engfneeri. 

Chief  op  Engineers.  Reports,  66,  3. 
Reports,  70,  32,  70;  71,  74;  72,  70;  73, 
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Lt  Col.  W.  P.  Craighill,  1878-85.  Re- 
ports, 79,  556;  80,  095;  81,  918,  919, 
920;  8d,  934;  88,  717;  84,  937. 

Capt  W.  H.  Bixby,  1885-92.  Reports, 
85,  1087;  86,  1000;  87,  1047;  88,  895; 
89,  1089,  1132;  90,  1152;  91,  1394. 

Maj.  W.  S.  Stanton,  1892-95.    Report**, 

92,  1164;  93,  1419;  94,  1047;  96, 1335. 
Lt  C^l.  D.  P.  Heap,    1896.    Report, 

96,  1131. 

Capt.  W.  E.  Craiprhill,  1897-98.  Re- 
porti*,  97,  1406;  98,  1255. 

Capt.  E.  W.  Van  C.  Lucas,  1899-.  Re- 
ports, 99,  1507;  1900,  1818. 

Assistants: 

Lt  VV.  R.  Livermore,  70,  422. 

W.  Griswold,  70,  422;  71,  610. 

Capt  C.  B.  Phillips,  76,  309.  Reports, 
74,  ii,  69, 71 ;  75,  ii,  99.  Historical  sketch 
of  work,  76,  321-331. 

H.  Bacon.    Reports,  76,  314;  77,  335; 

78,  477,493;  79,  557;  80,  698;  81,922; 
82,937;  83,  718;  84,939;  85,1091;  86, 
1011;  87,  1053;  88,  902;  89,  1093;  90, 
1156. 

R.  C.  Merritt.     Report,  91,  1398. 
E.  D.  Thompson.     Reports,  92,  1169; 

93,  1424. 
C.  Humphreys.    Reports,  88, 901;  94, 

ia53;  95, 1:^41;  96,  1133;  97, 1410;  98, 
1259;  99, 1511. 

Est imatcf  •    ( See  Projeeu. ) 

By  Col.  Sinipson,  breakwater  connect- 
ing ^ekesand  Smiths  islands,  $256,415.53, 
70,  70. 

By  Maj.  Craighill,  increased,  71,610. 

By  Capt  Phillips,  dredging  a  12-f.  chan- 
nel to  Wilmington,  $260,000,  74,  ii,  69, 70. 
Afterwards  rSuced  to  $120,000,  75,  ii, 
101. 

By  Maj.  Craighill,  work  at  Smiths 
Island  and  extension  of  Federal  Point 
jetty,  et<*.,  $90,000,  74,  ii,  70. 

By  Maj.  Craighill  and  Capt  Phillips, 
completing  the  work  of  closing  New  Inlet, 
$420,000,  75,  ii,  99. 

By  Maj.  Craighill,  completing  existing 
project,  $50,000,  79,  557;  increased  Ui 
$75,500  on  account  of  damage  by  storm, 

79,  81. 
By   H.   Bacon,  to  complete   existing 

Sroject,  $199,375;  and  $15,000  for  annual 
redging,  79,  561. 

Expendltnreft. 

Total  to  Oct  11,  1856,  at  Baldhead  and 
Zekes  Island,  $138,750,  73,  810. 

Operatlone* « 

]§il9-3S.  Jetties  built  by  United 
States,  73,  813. 

1  §  9  3.  Work  begun  at  mouth  of  river, 
73   809 

1870-71.  Closing  inlets  by  crib 
work,  70,  70,  422;  607  f.  breakwater 
and  superstructure  built,  71,  75,  610. 

a  HistOTT  Of  operations  from  1761  to  1886,  86.  1004.    HiHU)ry  of  pa«t  operaCioM,  86.  943, 1006.  lOflfi. 
History  of  operations  to  1872,  by  Lt.  Col.  Foster.  73.  Ha'V-Hln.    By  Cnpt.  Phillips,  to  1876.  76,  321-3S1. 


77;  74,  88;  76,  90;  76,  65;  77,  62;  78, 
68;  79,  80;  80,  125,  109;  81,  148;  82, 
143,941;  83,  147;  84,  150;  86,  171;  86, 
168;  87,  132;  88, 125;  89,  144, 148;  90, 
130;  91,  166;  92, 165;  93, 179;  94, 164; 
96, 187;  96,  169;  97,  209;  98,  210;  99, 
242;  1900,  274. 

BOABDA    OF    KnOIKEKRS. 

C/omniission  oonvene<l  Mar.  30,  1853, 
ami  rejM>rted  in  iavorof  the  improvement 
at  and  l)elow  Wilmington  by  jetties, 
fenct^s,  revetments,  etc.,  73, 807;  76, 323. 
Report,  H.  Doc.,  33d  Cong.,  1st  sess. 
(Prof.  A.  I).  Ba(;he,  U.  S.  C.  S.;  Mai.  1. 1. 
Stevens,  U.  S.  K. ;  Capt.  I).  P.  Woodbury, 
U.  8.  E.,  and  Lt.  C.  H.  Davis,  U.  ft.  N.) 

Board  of  river  and  harl)or  improve- 
ments, to  which  was  referred  the  report 
of  the  aforesaid  commission,  reported 
thereon  Apr.  18,  1853,  approving  part  of 
the  plan,  but  Hul)stituting  a  plan  of  im- 
provement by  dredging,  wing  dams,  jet- 
ties, etc.,  73,  809.  (Col.  De  Russy  and 
others. ) 

Commission  convened  Dec.  30, 1858,  to 
examine  condition  of  entrances  of  Cape 
Fear  River.  Recommended  improvement 
by  construction  of  stone  jetties,  73,  810, 
811.  Report,  Ex.  Doc.  2,  36th  Cong.,  Ist 
sess.  (Prof.  A.  D.  Bache,  U.  S.  C.  8.; 
Hon.  1. 1.  Stevens,  M.  C. ;  Lt.  J,  N.  Mofiit, 
U.  ft.  N. ;  Capts.  A.  A.  Humphreys  and  W. 
B.  Franklin,  and  Lt.  W.  H.  C.  Whiting.) 

Board  convened  at  Wilmington,  Dec. 
12,  1871,  and  Jan.  12,  1872.  Recom- 
mended continuation  of  the  work,  73, 
797-799.  (Lt,  Cols.  Tower,  Wright,  and 
Foster,  and  Majs.  Gillmore  and  Craig- 
hill.) 

Reconvened  at  New  York  City,  Dec.  6, 
1872.  Recommended  dredging  at  Bald- 
head  Channel,  that  the  work  of  closing  be 
continued  t^)  Zekes  Island,  and  closing 
New  York  Inlet  with  pile  work.  Report, 
73,  799-815.  (Lt.  Cols.  Tower,  Wnght, 
and  Foster,  and  Majs.  Gillmore  and  Craig- 
hill.) 

Constituted  by  8.  0.,  No.  129,  C.  of  E., 
1881,82,942.  (See  ProjccY^.)  (Lt.  Cols. 
Gillmore,  Craighill,  and  Comstock,  and 
Capt.  Turtle. ) 

Engineers  in  Charge: 

Lts.  J.  K.  Mansfield  and  John  Winder, 
in  ia35.     Inspection,  73,  814. 

Lt.  A.  J.  Swift,  1836-1838,  73,  814. 

Capt.  McClellan,  1839,  73,  814. 

Capt.  D.  P.  Woodbury,  1853-1855,  70, 
422;  73,  804,  809,  810. 

Lt.  Whiting,  1856,  73,  810. 

Col.  Tumbull,  1857,  73,  810. 

Col.  J.  H.  Simpson,  1870,  70,  421. 

Maj.  W.  P.  Craighill,  1870.  71,  74-77. 
Reports,  71,  609;  72,  698;  73,  789;  74, 
ii,  68;  76,  ii,  98;  76,  308;  77,  332. 

Capt.  C.  B.  Phillips,  1878,  in  temporary 
charge.     Reports,  78,  475,  492. 
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l§71-73.  Breakwater  extended 
nearly  1,200  f.,  72,  70. 

1§ 73^73.  Extension  of  breakwater 
to  4,403  f.,  and  protection  to  Smiths 
bland  beach,  78,  789,  790. 

IS 73-74.  The  deflecting  jetty  from 
Federal  Point  extended  to  500  f .  in  length ; 
dredging  at  Baldhead  Bar,  and  at  the 
"Logs,"  74,  88,  89,  ii,  71,  72, 

1974-75.  Dredging  at  Baldhead 
Bar,  removing  stumps  at  the  "Logs," 
dredging  at  Horseshoe  Shoals,  and  re- 
pairs to  Federal  Point  jettieS;  and  the 
works  between  Smiths  and  Zekes  islands, 
76,  90,  ii,  99. 

1  §  7  5-76.  An  apron  of  timber,  brush, 
and  stone,  from  Federal  Point  jetty  to 
Zekes  Island  (initial  to  closing  New 
Inlet),  a  distance  of  4,352  f.;  dredging  at 
Horseshoe  Shoals  continued,  cut  in- 
creased from  100  f.  to  200  f.  in  width, 
and  from  9  f.  to  12  f.  in  depth;  dredging 
at  Baldhead  Channel,  removal  of  obstruc- 
tions placed  by  Confederates  in  the  river 
channel,  76,  66,  308,  309,  314,  315. 

l§7a-77.  20,304  c.  y.  stone  placed 
by  contract  between  Zekes  Island  and 
Federal  Point  to  continue  work  of  closing 
the  inlet,  77,  62,  333,  335.  Repairs  to 
the  works  between  Smiths  and  Zekes 
islands,  77,  336. 

l§77-78.  40,440  c.  y.  stone  depos- 
ited on  the  dike  closing  New  Inlet,  78, 
68,  475,  477,  492. 

187^79.  Placingstoneon  New  Inlet 
dike  and  dredging  on  Baldhead  Bar,  79, 
80,  556,  558,  560. 

l§71^SO.  28,398  c.y.  riprap  placed 
in  dam  and  70,245  c.  v.  sand  removed  bv 
Buction  dredge  from  ^Idhead  Channel, 
80, 696 ;  two  1  igh ters and  scow  constructed , 

80,  698;  repairs  to  pumping  apparatus, 
80,701. 

1§§0-81.  5,427  tons  contract  stone 
for  w^ing,  2,367  tons  rough,  heavy  stone, 
and  12,880  c.  y.  riprap  delivered  in  dam, 

81,  923;  218  tons  stone  ballast  placed  in 
dam,  81,  922;  62,044  c.  y.  dredged  in 
Baldhead  Channel;  81,924  small  trees 
transplanted  at  Fe<leral  Point,  Zekes  and 
Smiths  islands,  81,  925. 

l§§l-§3.  303,535  c.  y.  material 
dredged   from   Snows  Marsh   Channel, 

82,  937;  21,967  c.  v.  material  dredged 
from  Baldhea<I  Channel,  82,  939;  flanks 
of  dam  strengthened  with  238  c.  y.  stone 
riprap,  83,  938.  Unsuccessful  attempt 
to  close  northerly  swash  by  pile  work, 
82,  938. 

l§§3-83.  986,661  c.  y.  material 
dredged  from  Snows  Maiph  Channel,  88, 
719;  repair  of  steam  tug.  83,  721. 

18§3-§4.  333,129  c.  y.  material 
dredged  from  Snows  Marsh  Channel  and 
Midnight  Shoal,   84,  940;   4,605  cord^ 


brush,  191  cords  cane,  and  11,861  tons 
stone  delivered  on  dam,  84,  941;  1,338 
tons  stone  ballast  porchased  and  417  cords 
brush,  84,  194;  wharf  built,  84,  194; 
53,350  8.  y.  mattress  laid,  at  an  avera^ 
cost  of  66.2  cents  per  s.  y.,  84, 942;  repairs 
to  suction  dredge  Woodbury,  84,  943. 

lS§4-§5.  39,235  tons  stone  deliv- 
ered, 85,  1091;  two  scows  built  by  hired 
labor,  86,  1088;  321,925  c.  y.  material 
dredged,  85,  1089. 

I§tl5-S6.  325,449  c.  y.  material 
dredged,  86, 1012;  removal  of  stumps  by 
dynamite,  86,  1012. 

1S86-87.  332,112  c.  y.  dredged  from 
the  shoals;  11,630  tons  stone  placed  in 
dike;  10,125  c.  y.  dredged  from  bar;  sur- 
veys of  river  shoals,  87,  1049,  1053. 

16S7-§§.  282,068  c.  y.  material 
dredged;  14,551  tons  stone  placed  upon 
the  dike,  88,  898. 

1989-89.  243,826  c.  y.  material 
dredged:  top  and  slopes  of  new  dam  for 
2,468  f.  faced  with  stone,  89,  1093. 

1889-90.  1,237,936  c.  y.  material 
dredged  from  channel  and  shoals,  90, 
1155. 

1890-91.  356,224  c.  y.  material 
dredged,  91,  1397. 

1891-99.  105,503  c.  y.  material 
dredged,  92,  1171. 

1899-93.  148,398  c.  y.,  s.  m., 
dredged  under  contract,  and  101,991  c. 
y.  dredged  by  Government  plant  A 
small  number  of  obstructions  removed. 
98,  1425,  1426. 

1893-94.  537,681  c.  y.,  s.  m., 
dredged  by  contract,  and  47,608  c.  y. 
dredged  by  Government  dredge,  94, 
1048.  Design  and  specification  for 
dredging  steamer  prepared,  94,  1051. 
Gauges  on  the  river  connected  by  a  line 
of  levels  from  Wilmington  to  Burbank 
Point,  94,  1051. 

1894-95.  475,829  c.  y.,  s.  m., 
dredged  under  contract,  and  32,839  c.  y. 
dredged  by  Government  dredge.  A 
trainmg  dike  5,692  1.  f.  long  was  built. 
A  wharf  125  by  45  f.  was  built  at  old  Fort 
Johnson.  Repairs  were  ma<le  to  banks. 
95 , 1 339.  A  suctioadredge  steamer  built, 
95, 1337. 

1895-96.  473,886  c.  y.  dredged  by 
Government  dredge.  Snows  Marsh  dike 
was  extended  2,992  f.  uptream  and  556 
f.  downstream;  1,788  piles  being  driven 
and  1,533  cords  brush  fascines  being 
used.  Minor  repairs  were  made  to  Swash 
Defense  Dam  and  New  Inlet  Dam;  about 
200  tons  of  stone  and  1,822  bags  of  sand, 
etc.,  being  used.    96,  1132. 

1 896-97.  Repairs  to  New  Inlet  Dam 
were  completed.  Training  dike  at  Snows 
Marsh  extended  228  f.  at  the  upper  end 
and  496  f.  at  the  lower  end,  ana  2,470 1. 
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f.  of  this  dike  were  repaired;  550,524  c. 
y.  dredge<i  bv  (jovernment  dredge,  25 
stumps  and  1  log  removed,  97,  1406. 

1S97-98.  851,181  c.  y.  dredged  by 
Government  dredge,  100  stum])s  and  4 
logs  removed,  98,  1255. 

l§9«(-99.  348,161  c.  y.  dredged, 
99,  1512. 

1899-1900.  1,085,528  c.  y.  dredged, 
329  logs  and  256  stumps  removed,  1900, 
1818,  1819. 

Phytleal  eharaeterlfitieii. 

Describe*!,  79,  698,  699;  73,  789,  790, 
805-815;  74,  ii,  68-72. 

Tidal  observations,  with  diagram,  76, 
318-321;  77,  339;  tidal  observations,  80, 
699;  81,925,927;  82,940;  88,723;  84, 
945;  85,  1096. 

See  also  historical  sketch,  76,  321-331. 

Table  of  prevailing  direction  of  wind 
at  Smithville  and  Federal  Point,  80,  703. 

Table  showing  greatest  differences  of 
the  water  level  between  the  river  and 
sea  sides  of  the  dam  at  the  New  Inlet 
during  flood  and  ebb  tides,  80,  710. 

Effect  of  storms,  82,  944. 

Advance  of  shore  lines  of  Federal  Point 
and  Zekes  Island;  extension  of  beach, 
88   720'  84   940. 

Condition  of  shore  line  1886,  86,  1014. 

Geographical  description  of  river,  86, 
1000. 

Changs,  1852  to  1885,  86,  1090. 

Description  of,  Wilmington  to  mouth, 
89,  1132. 

Description  of,  vicinity  of  outer  bar, 
94,  1049;  95,  1339. 

Current  observations,  94,  1051,  95, 
1337. 

PrlTate  (State)  urork. 

The  improvement  of  the  river  between 
Campbells  Island  and  Wilmington  by 
embankments,  jetties,  and  dredging, 
commenced  by  the  State  government  in 
1823  and  continued  to  1829,  under  the 
direction  of  State  Engineer  Hamilton 
Fulton,  73,  813;  76,  323,  326. 

Appropriations  made  by  State  of  North 
Carolma,  1822  to  1829,  86,  1007. 

Works  carried  on  under  the  State,  82, 
943;  86,  1008. 

ProJectJi.     {Hee  Ejftlmates.) 

History  and  description  of,  from  the 
commencement  to  1872,  by  Lt.  Col.  Fos- 
ter, 73,  805,  815.  By  Capt.  Phillips, 
commencement  to  1876,  76,  321-331. 
For  the  original  projects,  see  Privale 
Work. 

By  Capt.  Hartraan  Bache,  in  1827. 
Moaifies  plans  of  Mr.  Fulton  and  proposes 
sheet-pile  jetties  at  P^le  Island,  the 
Northwest  Branch,  and  six  other  places 
below  Wilmin^n,  73,  813,  814. 

By  commission  and  board  of  river  and 
harbor  improvements,  in  1853,  for  pro- 


tection of  Baldhead  Point  by  jetties,  dos- 
ing of  openings  through  the  beach  at 
Smiths  Island,  and  a  jetty  at  north  end 
of  Zekes  Island,  76,  323. 

By  board  of  commissioneis,  in  1858,  for 
restoration  of  the  old  works  and  jetties  at 
Zekes  Island,  protection  of  Smiths  Island 
beach  by  jetties,  and  provisional  closing 
of  New  Inlet,  76,  324. 

By  Board  of  Engineers,  in  1871-72,  for 
dredging  in  Baldhead  Channel,  continua- 
tion of  work  at  Zekes  Island  on  present 
plan,  continuing  it  across  the  island  and 
mto  the  river,  and  closing  New  Inlet  by 
pile  work  filled  with  brush  and  loaded 
with  stone;  suspension  of  work  on  jetty 
and  beach  protection  at  Baldhead  Pointy 
78,  802. 

History  of  past  projects  and  operations, 
82,  943;  86,  168,1006;  87,  1047. 

The  Board  of  Engineers,  1881,  in  pre- 
liminary report,  recommend  that  existing 
works  between  Zekes  and  Smiths  islands 
be  strengthene^l,  and  that  upon  a  threat- 
ened break  in  the  low  beach  south  of 
Smiths  Island  a  mattress  and  riprap  sill 
be  placed  to  prevent  such  break,  82, 947. 
(Lt.  Cols.  Gillmore,  CraighiU,  and  Com- 
stock,  and  Capt.  Turtle. ) 

The  projects  of  1872  to  1882  proposed 
the  extension  of  New  Inlet  Dam  2  miles 
downstream  to  prevent  further  erosion 
of  Smith's  Island.  The  project  of  1875 
proposed  occasional  dredging  in  the  outer 
ixlt;  and  the  projects  of  1874  to  1881,  for 
the  improvement  of  the  20  miles  above 
New  Inlet,  proposed  dredging  wherever 
necessary  to  secure  a  channel  eventually 
16  f.  deep  at  m.  1.  w.  and  270  f.  wide. 
Amounts  appropriated  from  1829  to  1886, 
$2,223,228.92.  Estimated  to  complete 
project  in  1886,  |245,000,  82,  947;  86, 
168,  1006.  Increased  in  1887  to  $265,000, 
87,  1048,  1051,  1058. 

The  projects  of  1874  to  1881,  for  the  20 
miles  above  New  Inlet,  as  outlined  to 
1888,  proposed  dredging,  with  occasional 
diking  when  necessary,  across  the  shoals, 
so  as  to  secure,  first,  a  12-f.  channel  200 
f.  wide,  and  afterw^ards  a  16-f.  channel 
270  f.  wide  at  low  water,  over  this  entire 
length.  The  total  final  cost  of  this  work 
under  the  projects  of  1870  to  1885  was 
estimated,  in  1886,  at  $2,110,000.  On  ac- 
count of  inadequate  yearly  appropriations 
these  estimates  w^ere  rsused  in  1888  to 
$2  125  000. 

By  Capt.  Bixby,  1889,  obtaining  a  20-f. 
low-water  depth,  270  f.  wide,  Wilming- 
ton to  the  mouth,  18  to  20  f.  on  the  bar, 
by  dre<iging  and  the  construction,  if  nec- 
essary, of  a  stone  jetty  to  prevent  swing- 
ing and  shoaling  of  the  channel;  estimate^ 
$1,800,000,  with  annual  cost  for  mainte- 
nance of  from  $18,000  to  $25,000  annually, 
89,  1134;  03,  1419. 

By  Maj.  Stanton,  1894,  truning  dike 
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of  pOee,  brufth,  and  stone  to  be  built  in 
connection  with  dredging  at  Snows  Marsh 
Shoal,  94,  1051. 

Lt.  Col.  Heap,  1894,  estimated  that 
$25,000  would  be  required  annually  for 
maintenance,  96,  1132. 

Snrvejs. 

Summary  and  historv  of,  from  1733  to 
1872,  bv  Lt  Col.  Foster,  73,  804-815,  and 
by  Capt.  Phillips  to  1876,  76,  321-331. 

'  Under  direction  of  Maj.  Craighill  by 
Henry  Bacon,  at  various  places,  77,  337; 
79,  475,  479. 

Snows  Marsh  to  Wilmington,  82,  937. 

Prices  Creek  to  Wilmington,  82,  932; 
88,  721. 

Baldhead  Channel,  84,  943. 

Baldhead  Channel,  85,  1095. 

Beaches  in  vicinity,  85,  1096. 

Entrance  to  Beeves  Point,  86, 1013. 

Examination  for  a  20-f.  channel  from 
Wilmington  to  the  ocean  ordered  by  act 
of  Aug.  11,  1888,  made,  1889,  under  di- 
ret»tion  of  Capt.  Bixby,  89,  1132. 

Examinations  and  su  rvey  s  of  al  1  dre<l^ed 
places  made,  1892-93,  under  the  direction 
of  Maj.  Stanton,  93,  1426,  1427. 

Survey  of  the  bar  and  shore  lines  at  the 


river  mouth  made,  1893-94,  under  the 
direction  of  Maj.  Stanton,  94,  1051. 

Surveys  were  in  progrt^s,  1894-95,  un- 
der the  direction  of  Maj.  Stanton,  95, 
1336,  1340. 

Survey  of  the  river  for  the  establish- 
ment of  harbor  lines  for  the  city  of  Wil- 
mington, hydrographic  surveys  of  the 
ocean  bar  and  Snows  Marsh  Channel, 
made  under  the  direction  of  Lt.  Col.  Heap, 
1895-96,  96,  1132. 

Survey  made  bv  Capt.  Craighill,  1898, 
and  by  Capt.  Lucas,  1899,  99,  1507. 

Survey  made,  1900,  by  Capt.  Lucas, 
1900,  1821. 

Maph: 

History  and  list  of,  from  1733  to  1872, 
78,  804-815.  Sketch  of  obstructions 
placed  in  the  river  by  Confederates,  76, 
330. 

Showing  channels  near  New  Inlet  and 
the  proposed  new  cut,  78,  476. 
'  Sketcnes  of  the  dam,  78,  478. 

81,  922;  88,  722;  84,  940;  85,  1090, 
1094;  86,  1002,  1016;  87,  1050. 

Cape  Fear  Biver  below  Wilmington, 
88,  900;  89,  1092;  90,  1156;  91,  1938; 
93, 1428;  94,  1052;  95,  1344;  96, 1138; 
97,  1416;  99,  1514;  1900,  1822. 
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Commerce. 

Description  of,  96,  1146. 

En^neers. 

Chief  OF  Engineers.  Report,  84, 177; 
96,  171;  1900,  277. 

Enoinxebs  in  Charge: 

Maj.  W.  P.  Craighill.  Report,  72,  741, 
749. 

Capt.  J.  Mercur.    Report,  84,  1064. 

Maj.  W.  S.  Stanton,  1894-96.  Report, 
96    1144. 

Lt.  Col.  D.  P.  Heap,  1896.  Report,  96, 
1144. 

Physical  eliaracteristies. 

Description  of.  72,  742;  96,  1145. 
The  nver  is  formed  bv  the  confluence 


of  the  Deep  and  Haw  rivers  at  Haywood, 
N.C.,96,  1145. 

ProJeeU. 

Maj.  Stanton  in  1895  estimated  that  im- 
provement of  the  river  by  means  of  locks 
and  dams  would  cost  from  $2,555,000  to 
$3,000,000,  96,  1146. 

Surveys. 

Ordered  by  act  of  Mar.j3,  1871,  made 
under  the  direction  of  Maj  .'Craighill,  72, 
742. 

Examination  ordered  by  act  of  Aug.  2, 
18^2,  made  under  the  direc^tion  of  Ca[>t. 
Mercur,  84,  1064.  (Reports  unfavora- 
ble.) 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  by  Maj.  Stanton  in  1895  (see  Proj- 
ects), 96,  1144. 


CAPE  FEAR  RIVER,  IV.  €.  (above  Wilmington.) 


Appropiiatlonft. 

1881,  $30,000,  81,  1081. 

1882,  30,000,  82,  1099. 
5,000,  84,  1043. 

11,250,  86,  998. 
12,000,  88,  895. 
15,000,  90,  1150. 
15,000,  92,  1161. 
14,000,  95,  1334. 

5,000,  96,  1130. 

5,000,  99,  1505. 


1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  142, 250 


Commeree. 

Decrease  in  freight  and  insurance  rates, 
89,  1088. 

A  railroad  parallels  the  river  and  takes 
much  of  the  freight  that  formerly  went 
by  water,  but  the  maintenance  of  a  chan- 
nel in  the  river  helps  to  control  freight 
rates  by  the  railroad,  93,  1413;  94, 1045; 
96    lSii4. 

Description  of,  1900, 1816. 

Engineers. 

Chief  of  En(jineers.  Reports,  81, 
1G8;  82,  160;  83,  167;  84,  172;  86,  170; 
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86, 166;  87, 131;  88,  124;  80, 143;  90, 
129;  91, 165;  92, 165;  98, 178;  94, 164; 

95,  186;  96, 168;  97,  208;  98,  210;  99, 
241;  1900,  274. 

Engineers  in  Cuargk: 
Maj.  W.  P.  Craighill,  1870-80.    Report, 

80,  695. 

Capt.  C.  B.  Phillips,  1880-81,  81,985. 
Capt.   J.  Mercur,  1881-85.      Reports, 

81,  1017,  1018;  82,  1098;  83,  858;  84, 
1042. 

Capt.  W.  H.  Bixby,  1885-92.  Reports, 
80,  1083;  86,  995;  87,  1044;  88,  893; 
89,  1083;  90,  1148;  91,  1390. 

Maj.  W.  8.  Stanton,  1892-95.  Reports, 

92,  1158;  93,  1411;  94,  1044;  96, 1333. 
Lt  Col.  D.  P.   Heap,  1896.  Report, 

96,  1128. 

Capt.  W.  E.  Craighill,  1897-98.  Re- 
ports, 97,  1404;  98,  1253. 

Capt.  E.  W.  Van  C.  Lucas,  1899-. 
Reports,  99,  1505;  1900,  1816. 

Assistants: 

W.  H.  James.  Reports,  82, 1099;  83, 
859;  84,  1043. 

C.  Humphreys.  Reports,  85,  1084; 
86,  999;  89,  1086;  90,  1151;  91,  1393. 

E.  D.  Thompson.    Reports,  92,  1161; 

93,  1414. 

C.  Schuster.  Reports,  96,  1128;  97, 
1405. 

EiCgUlatloii. 

$10,000  paid  to  Cape  Fear  Navigation 
Co.  for  deeu  extinguishing  right  to  collect 
tolls  for  navigation  on  river  between 
Wilmington  and  Fayetteville,  81,  1017. 

Operations. 

l§§l-§3.  811  trees,  logs,  snag^s,  and 
stumps  removed,  clearing  23  miles  of 
river,  82, 1100. 

1§§3-S3.  14,287  trees,  stumps,  logs, 
and  snags  removed,  83«  859. 

1§§3-S4.  6,712  trees,  stum^ts,  logs, 
and  snags  removed,  84. 1043. 

lS§4-85.  1,442  1. 1.  timber  jetty  and 
300  1.  f.  of  rock  jetty  built;  301  1.  f.  old 
log  jetties  sheeteil;  8,644  trees,  stumjjs, 
and  snags  removed,  85,  1085. 

l§85-§6.  874  trees,  logs,  and  snags 
removed;  680  c.  y.  hard  mud  and  1,438 
c.  y.  rock  and  hardpan  dredged,  86, 
999. 

l§86-§7.  Small  amount  of  work 
done  by  hired  labor,  87,  1046. 

18§r-8§.  127  logs,  stumps,  and 
piles  removed  from  river  bed;  900  stumps 
and  trees  removed  from  river  bank;  2,385 
c.  y.  rock  quarried,  88,  894. 

1  §88-§9.  2,570  c.  y.  stone  quarried ; 
80  logs  and  trees  and  50  1.  f.  of  old  pile 
jetty  removed  from  the  channel,  and 
trees  and  brush  from  the  banks,  89, 
1085. 


1869-90.  1,277  c.  y.  stone  quarried; 
184  logs  and  snags  removed  from  the 
channel;  620  1.  f.  jetty  (stone  and  brush) 
built,  90, 1149. 

1890-91.  1,791  c.  y.  of  stone  quar- 
ried and  1,060  c.  y.  placed  in  dikes  at 
McCarters,  McRaes,  and  Thames  shoals; 
119  trees  and  105  cords  brush  cleare<l 
from  the  banks,  and  126  snags  and 
stumps  from  the  channel,  91,  1391. 

1 89 1-93.  793 1.  f .  of  brush  and  stone 
jetty  built  at  McRaes  shoal;  228  snags 
and  trees  cleared  from  the  channel,  92, 
1160. 

1899-03.  33  new  jetties  of  brush 
and  stone,  aggregating  3,619  1.  f.,  were 
constructed,  740  1.  f.  jetties  were  raised, 
and  1001.  f.  repaire<l,  93, 1412. 

1893-94.  11  jetties  of  brush  and 
stone,  aggr^ating  1,277  1.  f.,  constructed, 
94. 1044. 

1894-95.  About  700  logs  and  other 
obstructions  removeil  from  the  channel 
and  banks,  570 1.  f.  jetties  were  built,  and 
2  jetties  commenced,  96,  1334. 

1895-96.  About  600  logs  and  other 
obstructions  removed  front  the  channel 
and  banks,  repairs  were  made  to  jetties, 
and  construction  of  jetties  commenced  in 
previous  year  continued,  96,  1129,  1130. 

1896-97.  8  jetties  were  con8tructe<l 
and  obstructions  removed  from  the  clian- 
nel  and  banks,  97, 1406. 

1897-98.  About  900  logs  and  other 
ol)structions  removed  from  the  channel 
and  banks,  98,  1254. 

1898-99.  290  snags  and  other  ob- 
structions removed  from  the  channel, 
99,  1505. 

1 899-1 900.  Ol)structions  removed 
between  Kellys  Cove  and  Fayetteville, 
1900,  1816. 

Physical  cliaracterl(»tlc«. 

DoK'ription  of,  88,  893. 

Tidal  observations,  93, 1412, 1415;  94, 
1045;  96,  1333. 

Lint  of  shoals  in  the  river,  93,  1416. 

Water-gauce  record  for  1S92,  93, 1418; 
for  1893  and  1894,  and  mean  of  water- 
gauge  readings,  95,  1334. 

Projects. 

By  Capt.  Phillips,  1881,  clearing  snags, 
trees,  etc.,  75  miles  of  river;  dre<iging 
channel  at  Thames  Shoal,  1,900  f.  long, 
60  f.  wide,  and  5  f.  deep  at  low  water, 
and  construction  of  5,000  1.  f.  of  experi- 
mental dike;  estimate,  $55,775, 81, 10 18. 
Modifieil,  1885,  by  Capt.  Bixby,  to  secure 
a  4-f.  channel,  Wilmington  to  Elizabeth- 
town;  thence  a  similar  3-f.  channel  to 
Fayetteville,  at  an  increased  cost  of  $200,- 
000,  86,  1084.  Modified,  1886,  by  Capt. 
Bixby,  removal  of  snags,  logs,  and 
stumps,  and  construction  of  84,000  l.  f. 
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rock  jetty,  at  a  cost  of  $480,000,  inclusive 
of  $65,000  previously  appropriated,  86, 
996;  87,  1045;  91,  1392. 

Lt.  Col.  Heap  in  1896  estimated  that 
the  cost  of  maintenance  woald  be  $3,000 
annnally,  96,  1128. 

Surveys. 

Ordered  by  act  of  Jime  14, 1880,  made, 


1880,  nuder  direction  of  Capt.  Phillips, 
80,  1018. 

Surveys  made  of  16  shoals,  85, 1083. 

All  the  shoals  were  surveyed  in  1893 
under  direction  of  Maj.  Stanton,  98, 
1412. 

Maps.  85, 1086;  89,  1086;  90,  1150; 
91,  1392;  98,  1418;  96,  1130. 


CAPE    FEAR  TO  WACCAHAW   RIVER,  N.  C.     (Waten^-ay.)     (See 

Wdceamaw  jRnvr,  N.  C.  and  S.  C. ) 


Engineers. 

Chief  op  Enoinbebs.    Report,  8 1 , 1 68. 

Engikekr  I N  Charge.  Capt.  J .  Mercur. 
Report,  82,  1119. 

Assistant.  J .  P.  Darling.  Report,  82 , 
1120. 

Physical  eharaeterlsflcs. 

Route  described,  82,  1121. 


Plans. 

Capt.  Mercur  estimated  it  would  cost 
from  $1,500,000  to  $8,250,000,  82,  1120. 

Survey. 

Ordered  by  act  of  Mar.  3,  1881,  made 
under  the  direction  of  Capt.  Mercur 
(report  unfavorable — "cost  virtually  pro- 
hibitive"), 82,  1119. 


CAPE  FOlJE.\¥EATHER  HARROR,  OREO. 

Conuneree.    (See  Plans. ) 
Engineers. 


Chief  of  Enginebbs.  Reports,  78, 
139;  79,  183. 

Engineer  in  Charge.  Maj.  J.  M. 
Wilson,  78,  138;  79,  180, 183.  Report, 
79,  1796. 

Assistant.  R.  A.  Habersham,  79, 
1796.    Report,  79,  1799. 

Estimates.    ( See  Plans. ) 

By  R.  a.  Habersham,  1879,  break- 
water 4,900  f.  long,  $4,606,132,  79, 1798, 
1801. 

Piiyftieal  etaaraeteristieii. 

Description  of,  79,  1796,  1797,  1799, 
1800,  1802. 


Tides  and  fogs,  79,  1797,  1801. 
Direction  of    prevailing    winds,    79, 
1800. 


Plans.    ( See  EatimaUs. ) 

By  Maj.  Wilson,  1879,  breakwater  9,900 
f.  long,  $11,462,487,  to  form  a  harbor  of 
refuge,  79,  1798,  1801.  Recommends 
breakwater  north  of  cape  instead  of 
south,  600  f.  long,  $656,251,  affording  50 
to  100  acres  of  anchorage,  79, 1798, 1799, 
1801,  1802. 

Survey. 

Examination  ordered,  1878,  to  ascertain 
adaptability  for  harbor  of  refuge,  78, 
139.  Completed,  1879,  by  R.  A.  Haber- 
sham, 79,  183,  1796. 


CAPE  OIRARDEAU,  Improvement  of  Rississlppl  River  at.     (See 

Missimppi  River  between  mouths  of  Illinois  and  Ohio  Rivers, ) 

CAPE  OREOORY,  OREO.     (See  also  Panfic  Coast,  Harbor  of  Refuge.) 


Engineers. 

Chief  of  Engineers.     Report,  77, 123. 

Board  of  Engineers.  Of  the  Pacific 
coast  met  in  Aug.,  1876,  to  ^'examine 
the  harbors  of  Mendocino,  Humboldt 
Kay,  Trinidad,  and  Crescent  City,  Cal., 
with  a  view  of  establishing  a  breakwater 
and    harbor   of    refuge.''      The   Board 


reported  that  a  safe  harbor  i  square  mile 
could  l)e  made  at  Cape  Gregory.  Report, 
77, 1055.  ( Lt.  Cols.  Alexantler,  Stewart, 
and  Williamson,  and  Maj.  Mendell.) 

Estimates. 

By  Board  of    Engineers,  breakwater, 
$3,710,168,  77,  1059. 


CAPE  HATTERAS.     (See  Norfolk  Harbor  to  the  AUaiUic.) 

CAPE  HENLiOPEiy.  .  (See  Delaware  Bay,  Del. ) 

CAPE  L.OOKOIJT,  N.  C,  Harbor  of  refuge  at. 


Conuneree. 

During  the  nine  years  ending  1897 
about  $2,600,000  \7orth  of  vessels  and  car- 
goes was  lost  in  the  vicinity  of  Cape  Look- 
out, 97,  1431,  1900,  1833. 


Eniflneers. 

Chief  of  Engineers.    Reports,  96, 191, 
97,  212,  1900,  276. 

Board  of  Engineers.     Convened  at 
Wilmington,  N.  C,  Nov.  8, 1899,  by  S.  C, 
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No.  14,  to  make  examination,  Burvey, 
plan,  and  estimate  for  a  harbor  of  refuge 
at  or  near  Cape  Lookout,  N.  C.  Report, 
1900,  1830  (Majfl.  E.  H.  Ruffner,  T.  L. 
Cafiey,  and  Capt.  E.  W.  Van  C.  Lucas). 

Engineers  in  Charge: 

Maj.  W.  8.  Stanton,  1895.  Report,  96, 
1375. 

Capt.  W.  E.  Craighill,  1897-.  Report, 
97,  1430;  1900,  1834. 

AsaifTTANTB: 

Lt.  E.  W.  Van  C.  Lucas.  Report,  95, 
1379. 

W.  H.  Chadboum.  Reports,  97, 1432; 
1900,  1835. 

Phynfeal  characterlttics. 

Description  of,  95,  1379;  1900,  1832. 
The  only  refuge  for  vessels  engaged  in 
trade  from  Cape  Fear  to  the  capes  of  Vir- 
ginia, 97,  1433. 

Comparative  advantages  at  Cape  Look- 
out and  Cape  Hatteras  for  a  harbor  of 
refuge,  1900,  1831,  1832. 


Projects. 

Capt.  Craighill  submitted  an  estimate, 
1897,  for  stone  breakwater  sheltering  an 
area  of  540  acres,  with  a  deptii  of  30  f.: 
cross  section  the  same  as  that  for  the 
breakwater  in  Delaware  Bay,  Del. ;  esti- 
mate, $3,700,000,  97,  1430;  1900,  1835. 

Board  of  Engineers,  1899,  estimated  it 
would  cost $3, 5^,000  to  construct  a  break- 
water on  the  line  and  general  position  as 
selected  by  Cant.  Craighill,  1897,  modi- 
fied with  regard  to  its  exact  location  and 
the  direction  of  the  short  outer  tangent, 
1900,  1831. 

Surrejrt. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  1895,  under  direction  of  Maj. 
Stanton  (rei>ort  favorable),  95,  1376. 

Survey,  with  view  to  make  it  capable 
of  sheltering  the  largest  vessels,  ordered 
by  act  of  June  3,  1896,  made  under  the 
direction  of  Capt  Craighill,  1897  (see 
Prcjects),  97,  1430. 

Maps.    97,  1432. 


CAPE  LOOKOUT,  OREG. 


Englneem. 

Chief  of  Eng inkers.    Report,  98,  502. 
Engineer  in  Charge.   Maj.  W.  L.  Fisk, 
1898.    Report,  98,  3001. 

Pbjrtlcal  characteristics. 

Description  of,  98,  3002. 

One  of  the  prominent  promontories  of 
the  Oregon  coast,  situated  60  miles  south 
of  the  mouth  of  the  Columbia  River. 
The  bottom  is  hard,  poor  holding  ground 
for  anchorage,  and  unsuited  for  a  narbor 
of  refuge.  98,  3002. 


Project. 

In  1897  Capt.  Fisk  estimated  it  would 
cost  $10,725,000  to  construct  a  break- 
water, 98,  3003. 

Surrey. 

Examination,  with  the  view  to  the  con- 
struction of  a  harbor  of  refuge  and  to  as- 
certain its  cost,  ordered  by  act  of  June  3, 
1896,  made,  1897,  by  Capt.  Fisk  (report 
unfavorable)  (see  Projects),  98,  3001. 


CAPE  MAY  CITY,  IV.  J.  (Breakwater). 


Engineers. 

Chief  of  Engineers.  Report,  91, 
118. 

Engineer  in  Charge.  Maj.  C.  W.  Ray- 
mond.   Report,  91,  1099. 

Physical  characteristics. 

Description  of,  91,  1099. 


Surrejr.   . 

Examination  ordered  by  act  of  Sept 
19, 1890,  made,  1890,  under  direction  of 
Maj.  Raymond  (report  un&vorable),  91, 
1099. 


CAPE  HI  AY  TO  OREAT  BAY,  N.  J.  (Thoroughtere). 


Commerce. 

Unimportant,  88,  728,  729. 

Engineers. 

Chief  of  Engineers.  Reports,  88, 
86;  91,  118. 

Engineers  in  Charge. 

Lt.  Col.  H.  M.  Robert,  1888.  Reports, 
88,  724,  730. 

Maj.  C.  W.  Raymond,  1891.  Report, 
91,  1097. 

Assistant.  L.  Y.  Schermerhom.  Re- 
ports, 88,  725,  731. 

Physical  characteristics. 

Description  of,  88,  724,  726;  91,  1097. 


Plans. 

By  Lt.  Col.  Robert,  1888,  for  excavat- 
ing channel  50  f.  wide  and  6  f.  deep  at 
m.  1.  w.  throughout  the  length  of  the 
thoroughfare  running  back  of  the  ocean 
from  Cape  May  to  Great  Bay,  N.  J.,  in  re- 
moving 1,310,000  c.  y.;  estimate,  by  eon- 
tract,  $200,000;  by  hired  labor,  $130,000, 
88,  731. 

Surreys. 

Made,  1888,  under  direction  of  Lt  Col- 
Robert,  88,  730. 

Examination,  1890,  by  Maj.  Raymond 
( report  unfavorable ) ,  9 1 ,  lOftS, 

Maps.     88,  734. 
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CAPE  PORPOISE  HARBOR,  ]HnE.a 


Appropriations. 

1899,  $70,000,  99,  1045. 

1900,  10,000,  1900,  1146. 

Total,  80,000 

Commerce. 

Description  of,  95,  583. 

Contracts. 

1899.  G.  F.  Taylor,  dredging,  9.2 
cents  per  c  y.,  s.  m.  (1(65,964),  1900, 
1147. 

lEngineem. 

Ghibf  of  Engineers.  Reports,  96, 38: 
99,  58,  62;  1900,  65. 

Ekginisehs  in  Chahge. 

Lt  Col.  D.  P.  Heap,  1895.  Report,  95, 
583. 

Maj.  S.  W.  Roessler,  1899.  Reports, 
99,  1045,  1050. 

Maj.  W.  L.  Fisk,  1900-.  Report,  1900, 
1146. 


Physical  characteristics. 

Description  of,  95,  583;  99,  1061. 

Operations. 

1  §99-1900.  45,878  c.  y.  dredged, 
1900,  1146. 

Projects. 

By  Maj.  Roessler,  1899,  entrance  chan- 
nel 200  f.  wide  and  16  f.  deep^  m.  1. 1., 
and  channel  and  anchorage  within  the 
harbor  about  3,000  f.  long,  600  f.  wide, 
and  15  f.  deep,  m.  1.  t.;  estimate  (liasecl 
on  survey  of  civilian  engineer) ,  $125,000 , 
(continuous  contract),  99,  1045. 

Surveys. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  1894  by  Col.  Hains  (report 
favorable).)     95,  583. 

Congress,  by  concurrent  resolution, 
1898,  asked  for  an  estimate  of  the  cost  of 
improving  the  harbor.  Report  (favor- 
able), rendered  1899,  by  Maj.  Roessler. 
{See  Projects.)    99,1050. 


CAPE  VOrCEWT,  N.  Y. 


Appropriations. 

1896,  125,000,  96,  3162. 
1899,     25,000,  99,  3146.  * 

Total,  50,000 

Contract. 

1899*  J.  B.  Donnelly,  timber  crib 
breakwater  construction  (timber,  iron- 
work, excavation,  and  stone),  $35,993.33, 
1900,  4174. 

Engineers. 

Chief  of  Enoineebs.  Reports,  89, 
337;  96,  381;  97,  477;  98,  466;  99, 547; 
1,900,  616. 

Engineers  in  Charge. 

Capt  C.  F.  Palfrey,  188&-89.  Report, 
89,  2432. 

Maj.  W.  S.  Stanton,  1896-98.  Reports, 
96,  3162;  97,  3286;  98,  2809. 

Capt  G.  D.  Fitch,  1899-.  Reports,  99, 
3145;  1900,  4173. 

Assistant.  J.  C.  Churchill,  jr.  Re- 
port, 97,  3289. 

C^peratlons. 

1899-1900.  About  5,000  c.  y. 
dredged  for  breakwater  crib  foundations; 
over  1,400  y.  stone  laid  in  excavation; 
1900,  4173. 

Physical  characteristics. 

Description  of,  89,  2432;  97,  3286, 
3287. 


Cape  Vincent  is  on  the  St.  Lawrence 
River,  2J  miles  below  its  head  at  the  foot 
of  Lake  Ontario;  the  channel  in  that  dis- 
tance nearly  three-fourths  of  a  mile  to 
IJ  miles  wide,  straight  and  clear,  97, 
3287;  channel  dangerous  to  navigate  at 
night,  97,  3288. 

Projects. 

By  Capt.  Palfrey,  1889,  for  building  a 
breakwater  1,600  I.  parallel  to  and  600  f. 
from  the  front  of  the  railroad  dock;  esti- 
mate, $320,000,  96,  3162. 

By  Maj.  Stanton,  1897,  for  a  timber 
crib  breakwater  1,500  f.  long,  including 
100-f.  return  at  the  upper  end;  cribs  to 
be  100  f.  long,  27  f.  wide,  and  22  f.  deep, 
each  to  be  ballasted  with  about  2,500 
tons  of  stone  (drawings) ;  estimate,  $200,- 
000;  97,  3287;  99,  3145. 

By  Capt.  Fitch,  1899,  for  application 
of  available  funds  to  construction  of  about 
350  f.  of  breakwater.  99,  3145. 

Surreys. 

Examination  for  a  breakwater,  ordered 
by  act  of  Aug.  11,  1888,  made,  1889,  un- 
der direction  of  Capt.  Palfrey  (Chief  of 
Engineers*  report  unfavorable),  89,  2432. 

A  survey  of  the  site  for  the  breakwater 
was  made  by  Maj.  Stanton  in  1896-97, 
97,  3286. 

Maps,  97,  3288. 
Drawings,  99,  3146. 


CAPISTRAIVO  POINT,  CAL..  (Deep-water  harbor  bet'    een  Point 
Dutne  and).     (See  also  San  Pedro  and  Santa  Mmiica  Bays.) 

oSnrvey— Report,  Oct.  2,  1M5;  estimute,  $24,161.17.     (H.  Doc.  No.  482,  65th  Cong.,  2(1  seas.) 
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CARLIlf  BATOIJ,  I.A. 


Endtneer*. 

Chief  of  Eno inkers.    Report,  9 1 ,  229. 
Engineer    in    Charge.      Maj.    J.   P. 
Quinn.     Report,  91,1 8:i8. 

Phytlt^l  eharaeteiisti€w. 

Deflcription  of,  91,  1838. 


Surrey. 

Examination,  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Maj.  Quinn  (report  unfavorable),  91, 
1838. 


CAK01VDIX.ET  CAIVAA.,  EA.a 


Appropriation. 

1809,  $25,000. 


CARP  RITER,  MICH.     (See  I^^nd  Harbor,  Mich.) 


Enirlneerft. 

Chief  of   Engineers.     Report,    87, 
2208. 

Engineer  in  Charge.    Capt.   I).  W. 
Lookwood,  1887.     Report,  87,  2208. 
Survey. 

Examination,  with  view  to  atfordinj^  an 


entrance  to  Carp  Lake  for  a  harbor  of 
refuge,  ordered  by  act  of  Aug.  5,  1886, 
n>ade,  1887,  under  direction  of  Gapt. 
Lock  wood  (report  un&tvorable — "im- 
practicaP')  87,  2208. 


CARqUIlVEZ  STRAIT,  CAL..     (See  Karquinen  and  Surveys.) 

CARRABEL.L.E  BAR  AND  HARBOR,  FL.A.     (See  Crooked  River,  Flo.; 

Dog  Island  Harbor. ) 


Appropriations. 

1896,  $10,000,  97,  1604. 
1899,  10,000,  99,  1648. 


Total,  20,000 

Commeree. 

Description  of,  95,  1680-1682;  1900, 
2156. 

In  1895  it  amounted  to  |600,000  per 
year,  95,  1680. 

Value  of  commerce,  1898-99,  $382,000; 
prospective  commerce,  $1,(^,000,  if 
harbor  and  pass  were  improved,  1900, 
2153. 

Contraets. 

1  §9  7.  R.  Moore  Dredging  Co. ,  dredg- 
ing, 30  cents  per  c.  y.,  97,  1604. 

1  §99.  Nat  ional'  Dredging  Co. ,  dredg- 
ing, 27  cents  per  c.  y.  ($8,640),  1900, 
2089. 

Engineers. 

Chief  of  Engineers.  Reports,  95, 
236;  96,198;  97,253;  98,249;  99,288, 
302;  1900,  328,  343. 

Engineers  in  Charge: 

Maj.  F.  A.  Mahan,  1895-98.  Reports, 
95,  1680;  97,  1603;  98,  1375. 

Capt.  C.  A.  F.  Flagler,  1899-.    Reports, 
99,  1647;  1900,  2088,  2152,  2157. 
Assistants: 

Lt.  C.  P.  Echols.     Report,  95,  1681. 

Lt  L.  H.  Rand.    Report,  1 900,  2155. 

a  For  deepening,  to  allow  passage  of  gunboats  from  Lake  Pontchartrain,  by  way  of  the  Bayoa  St 
John,  to  the  city  of  New  Orleans,  and.  by  an  extension  of  the  canal,  to  the  MlmisBippl  River,  it.  after 
survey,  the  work  be  found  practicable.  Cost  to  complete  the  canal  estimated,  1»27.  at  I974.»M 
(Treasury  Doc.  373. 1 JW2 ) .  This  survey  was  probably  not  made  under  the  direction  of  the  War  Depart 
ment  (H.  R.  Doc.  No.  482,  p.  2.) 


Opcrationt. 

1897-99.  30,592  c.  y.  dredged,  98, 
1376. 

1899-1900.  32,000  c.  y.  dredged, 
1900,  2089. 

Ph]r*i<^l  characterlftfcs. 

Description  of,  95,  1681,  1682. 

The  harbor  much  more  advantageously. 

situated  for  trade  than  Apalachicola  on 
account  of  being  nearer  the  anchorage 
grounds  for  seagoing  vessels,  95,  1680. 
Description  of.  East  Pass,  1900,  2153. 

Projects. 

By  Maj.  Mahan,  1895,  for  a  10-f.  chan- 
nel from  the  mouth  of  the  Carrabelle 
River  to  the  channel  in  the  bav,  97, 
1604. 

Capt.  Flagler  estimated,  1900,  it  would 
cost  124,900  to  complete  the  work,  1900, 
2089. 

Capt.  Flagler  estimated,  1899,  it  would 
cost  f  27,450  to  dredge  a  channel.  East 
Pass,  as  proposed,  and  to  close  a  breach 
recentlv  made  through  Dog  Island, 
1900,2157. 

Surveys. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  under  direction  of  Maj. 
Mahan,  1895  (report  favorable;  see  Proj- 
ects), 95,  1680. 

Examination  made,  1898,  bv  Maj.  Ma- 
han, 98,  1376. 
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Estimate  of  ooet  of  completion  author- 
ised by  Chief  of  Engineere,  June  18, 1900, 
made,  1900,  byCapt  Flagler  (see  iVo;€cte), 
1900,  2089. 

Examination  and  survey  of  East  FdM, 
at  the  entrance  of  Carrabelle  Harbor, 
Fta.,  with  view  to  obtain  22-f.  channel, 
in.  1.  w.,  ordered  by  act  of  Mar.  3,  1899. 
Examination  only  made,  1899,  under  di- 


rection of  Capt.  Flagler  ( report  favorable), 
1900,  2153. 

Plan  and  estimate  of  cost  of  obtaining 
a  20i-f.  channel,  m.  1.  w.,  150  f.  wide 
through  East  VsusBy  at  the  entrance  of 
Carrabelle  Harbor,  Fla.,  authorized  July 
19,  1899,  by  the  Secretary  of  War;  made, 

1899,  by    Capt   Fk^gler    (see  Projects), 

1900,  2157. 


CARRIES  RIVER,  N.  Y. 


Cofluneree. 

None,  and  none  expected,  96,  1004. 

Engineers. 

Chief  op  Enginbbrs.  Reports,  95, 
121. 

Enoinser  in  Chabob.  Capt  T.  L. 
Casey,  1895.     Report,  95,  1003. 

Phyaieal  eliaracteristiefl* 

One  of  the  many  creeks  draining  the 
nplands  down  into  Great  South  Bay, 
Long  Island,  95,  1003. 


Piiyate  urork. 

Estimated,  1895,  that  about  $5,000  had 
been  spent  by  private  enterprise  in  the 
improvement  of  the  stream,  95,  1004. 

Surrey. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  by  Capt  Casey,  1894 
(report  unfavorable),  95,  1003. 


CARTERS  CREEK,  YA. 


Commerce. 

Description  of,  1900,  1750,  1751. 

Englneem. 

Chief  of  Enoineebs.  Reports,  99, 
223,  1900,  254. 

Engineer  in  Chabob.  Lt  Col.  C.  J. 
Allen,  190O-.    Reports,  1900, 1747, 1750. 

Phyileal  characteristics. 

Description  of;  creek  on  the  left  bank 
of  the  Rappahannock  River;  general 
characteristics  of  a  tidal  estuajry  rather 
than  that  of  a  tributary,  1900,  1751. 

Projects. 

Lt.    Col.    Allen,    estimated,    1899,    it 


would  cost  $33,900  for  a  channel  200  f. 
wide,  or  $26,500  if  the  width  were  re- 
duced to  150  f.;  he  also  submitted  an 
estimate,  by  request  of  the  citizens  of 
the  locality,  for  improving  the  £astem 
Branch  near  Gallyhook  Point  at  a  cost  of 
about  $1,700  or  $1,800, 1900, 1751,  1752. 

Surreys. 

Examination  and  survey,  with  view  to 
improving  mouth  of  creek,  ordered  by 
act  of  Mar.  3,  1899,  made,  1899,  by  Lt 
Col.  Allen  (report  favorable;  see  Prcj- 
ecu),  1900,  1748,  1750. 


CARTH AOE.     (See  Pearl  River,  Miss. ) 
CARTERS  HARROR  (YINAliHAVEN) ,  ME. 


Appropriations. 

1896,  $10,000,  96,  559. 
1899,      15,000,  99,  1037. 

Total,     25,000 

Contracts. 

1 897.  Moore  &  Wright,  dredging,  15 
(^nts  per  c.  y.,  s.  m.  ($11,250),  98,  826. 

1§99.  A.  R.  Wright,  dredging,  14.5 
cents  per  c.  y.,  s.  m.;  bowlder  removal, 
$5  per  short  ton  ($17,400),  1900,  1093. 

Eni^nccrs. 

Chief  of  Enoinbebs.  Reports,  98, 37; 
95,  39;  96,  32;  97,  34;  98,  44;  99,  52; 
1900,  56. 

Enoinbsrs  in  Chakge: 

Lt  Col.  P.  C.  Hains,  1892-93.  Report, 
98,  725. 


Lt.  Col.  D.  P.  Heap,  1895.    Report,  95, 
587. 
Lt.  Col.  A.  N.  Damrell,  1896.     Report, 

96,  558. 

Maj.  R.  L.  Hoxie,  1897-98.    Reports, 

97,  785;  98,  826. 

Maj.  S.  W.  Roessler,  1899-.  Reports, 
99,  1037;  1900,  1092. 

Assistant.  A.  C.  Both.  Report,  96, 
589. 

Operations. 

l§97-9§.  60,000  c.  y.  dredged,  98, 
826. 

1§99-1900.  97,014  c.  v.  dredged, 
1900,  1092. 

Physical  diaracterlstics. 

Description  of,  93,  726;  96,  558. 
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CARTERS  HARROR  (yurAJLHAVEN),  MIL— Continued. 


Projecto. 

By  Lt.  Col.  Heap,  1895,  for  dredging 
the  inner  harbor  to  a  depth  of  16  f.; 
estimate,  |64,000,  96,  559. 

Burrejra* 

Examination  ordered  by  act  of  July  13, 


1892,  made  by  Lt.  Col.  Hainfl  in  1892 
(report  partly  favorable),  93,  725. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  by  Maj.  Heap,  1895  (aee  Prqiects), 
96,  587. 


CASCADES,  COJLIJlinilA  RITER,  OREG.  (CJanal).    (See  Columbia  River 

at  the  Cascades, ) 

C ASETU.LE,  RICH.    ( See  Pigeon  River. ) 


Engineers. 

Chiep  of  Enoineebs.  Reports,  81, 
301;  84,  308. 

Enoinbbb  in  Chabob.  Maj.  F.  (J. 
Farquhar.    Report,  84,  2077. 

A8BI8TANT.  C.  P.  Gilbert  Report,  84« 
2077. 


Survey. 

Examination  ordered  by  act  of  Ang. 
2, 1882,  made  under  direction  of  Maj.  Far- 
quhar (report  unfavorable),  84,  2077. 


CASHIE  RITER,  Bf.  C. 


Commerce. 

About  $80,000  worth  of  merchandise 
carried  on  the  river  annually;  not  of  such 
a  character  as  to  warrant  improvement  of 
the  stream,  97,  1382. 

Eni^neert. 

Chief  of  Enoineebs.  Reports,  86, 
164;  97,  199. 

Enoineebs  in  Chaboe: 

Capt.  F.  A.  Uinman.  Reports,  85, 
1053,  1054. 

Capt.  T.  L.  Casey,  1897.  Report,  97, 
1381. 

Assistant.  H.  C.  Collins.  Reports, 
85,  1053,  1055. 


Ptajrslcal  characierlatlcs. 

Description  of,  85,  1056;  97,  1381. 

Plant. 

By  Capt.  Hinman,  1885,  removal  of 
snags,  wrecks,  and  similar  obstructions, 
moutn  to  Windsor.  25  miles.  Estimate, 
$30,000.    85,  1055,  1058. 

Surrejrt* 

Examination  ordered  by  act  of  Jnly  5, 
1884,  made  under  the  direction  of  Capt. 
Hinman^  85,  1053,  1054. 

Exammation  ordered  by  act  of  June  3, 
1896,  made,  1896,  by  Capt  Casey  (report 
unfavorable),  97,  1381. 


CA1§(SIDY  (CASSIDY'S)  RA¥Or,  1III89.     (See  Coldwaler  River,  Mia,) 


Commerce. 

Small,  85,  1534,  1537. 

Description  of;  unimportant,  98,  2096. 

Engineers. 

Chief  of  Enoineebs.  Reports,  85, 
243;  87,  203;  98,  272. 

Enoineebs  in  Chabgb: 

Capt.  E.  Bergland.    Report,  85,  1534. 

Capt.  J.  H.  Willard,  1887-93.  Reports, 
87,  1497;  93,  2095. 

Assistant.  F.  S.  Burrows.  Report, 
85,  1535. 

Legtftlatlon. 

Act  of  Miflpissippi,  1886,  incorporated 
the  Cassidv  Bayou  Dam  and  Lock  Co., 
having  right  to  improve  and  navigate  the 
stream  for  30  years,  98,  2097. 

Plijslcal  cliaraeterlstlcfl. 

Bayou  described,  85,  1535;  93,  2096. 


Plant. 

Capt.  Bergland  reported  the  r^noval  of 
snags  and  similar  obstructions,  44  miles  of 
bayou,  mouth  to  Hopsons  Bayou,  would 
cost  $8,800,  85,  1534,  1537. 

In  1887  Capt.  Willard  recommended 
expending  $o,000  to  clear  the  bayou 
from  snags  to  50  miles  above  the  mouth, 
87,  1497. 

Projeeto. 

Snag  removal  advised  if  the  charter  of 
the  dam  company  should  be  revoked,  93, 
2096. 

§urTeys. 

Examination  ordered  by  acts  of  July  5, 
1884,  and  Aug.  5,  1886,  made  under  the 
direction  of  Capt.  Bergland  (report  un- 
favorable), 1885,  85,  1534,  and  Capt 
Willard  in  1886,  87,  1497. 

Examination  ordered  by  act  of  Julv 
13,  1892,  made,  1893,  bv  Ojpt,  WiUarS 
(report  unfavorable),  9d,  2095. 
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CASTAIHr  BAYOU,  LA-^" 
CASTLE  DAINE,  N.  €.    (See  Ntyrtheaa  River.) 


CASTOR  BAYOV,  E.A. 


Commerce. 

Description  of,  05,  1965. 

Eni^neers. 

Chiep  of  Enqineebs.  Reports,  91, 
249;  05,  279. 

Engineer  in  Chaboe.  Capt.  J.  H. 
Willard,  1891-95.  Reports,  01,  2028; 
95,  1962. 

AsaiSTANT.  R.  S.  Buck.  Report,  01, 
2029. 

Phyifcjil  characteristics. 

Description  of,  01,  2029;  05,  1963, 
1964. 


CATAWBA  RIVER,  N.  C.&    (See  Saniee  and  Wateree  rivers,) 


Chief  function  of  the  stream  to  drain 
the  neighboring  country,  05,  1963, 1964. 

SnrTejTf. 

Examination  ordered  b^  act  of  Sept.  19, 
1890;  made,  1890,  imder  direction  ofCapt. 
Willard  (re^rt  unfavorable),  01,  2028. 

Examination  ordered  by  act  of  Aug.  17, 
1894;  report  (unfavorable)  submitt^  by 
Capt.  Willard,  1895,  05, 1962. 


Commerce. 

Comparatively  unimportant,  76,  372, 
373. 

En^neers. 

Chief  op  Engineers.    Reports,  76, 69; 
70,  95;  80,  125;  87,  139;  88,  134. 
Engineers  in  Charge: 

S.  T.  Abert,  U.  S.  C.  E.,  76,  68.     Re- 
port, 76,  367. 

Capt.  C.  B.  Phillips,  1880.  70,88.   Re- 
port, 80,  911. 

Capt.  W.  H.  Bixby.     Reports,  88, 958, 
561,  562. 

J.  M.  Woibrecht.  Reports,  80, 912, 913. 
Lt.  H.  Taylor.     Report,  88,  965. 

Estimates.     ( See  Plans, ) 

By  S.  T.  Abert,  1875,  locks,  dams,  and 
dredging,  $1,346,900,  76,  375. 

Physical  characteristics.    (See 

note  to  title.) 

Deecripfion  of,  76,  367,  368,  372,  374; 
88,  959,  963,  965. 


Distances  and  levels,  76,  369,  370. 

Plan«i.     ( See  Estimates. ) 

By  8.  T.  Abert,  1876,  lateral  dams  and 
removal  of  obstructions;  not  recommend- 
ed. Slack-water  navigation  by  means  of 
locks  and  dams;  too  costly.  Recom- 
mends surveys  before  determining  plans. 
76,  374,  375. 

Surveys. 

From  Moores  Shoals  to  State  line,  1824, 
by  H.  Fulton,  76,  368. 

Examination  by  S.  T.  Abert,  1875, 
from  South  Carohna  line  to  Old  Fort, 
N.  C,  76,  69,  367. 

Ordered  by  act  of  June  18, 1878;  made, 
in  1880,  under  direction  of  Capt.  Phillips 
(report  unfavorable — * 'costly"),  80,911. 

Previous  examination,  1875,  by  8.  T. 
Abert,  76,  374;  80,  912. 

Examination  ordered  by  act  of  Aug.  5, 
1886;  made,  1887,  under  direction  of  Capt 
Bixby  (report  unfavorable),  88,  968. 


CAT  CREEK,  V A.     (See  Franklin  City. ) 


CATUAMCE  RITER,  ME. 


A  pproprlations. 

1880,  $10,000,  80,  333. 

1881,  6,000,  81,  483. 

1882,  5,000,  82,  495. 


Total,  21,000 

Commerce. 

Benefit  to  commerce  from    improve- 
ment, 81,  483. 


Contracts. 

1§80.  W.  W.  Wright,  dredging,  27 
cents  perc.  y.,  81,  484;  completed,  81, 
482.  Eastern  Dredging  Co.,  dredging,  21 
cents  per  c.  y.,  81,  484;  completed,  82, 
495. 

1  § §3.  Kennebec  Dredging  Co. ,  dredg- 
ing, 34  cents  per  c.  y.,  88,  418;  com- 
pleted, 84,  465. 


a  Survey,  harbor  of  refuge— Report,  Feb.  27, 1880.    Estimate.  $3,410.    ( H.  Doc.  482, 66th  Cong.,  2d  seas. ) 
6Below  mouth  of  Wateree  Creelc  this  stream  is  known  as  the  "  Wateree,"  and  farther  down,  at  conflu- 
znoe  of  Wateree  and  Congeree  rivers,  it  becomes  the  San  tee. 
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CATHANCE  RITER,  MIL— Continaed. 


En^neers. 

Chief  of  ENaiNBERg.    Reports,  80, 65, 
71;  81,  67;  82,  66;  83,  61:  84,  70. 
Enoinbers  in  Charge: 

Col.  G.  Thom,  187»-83.  Reports,  80, 
332,  354;  81,  482;  82,  495. 

Col.  C.  E.  Blunt,  1883-84.  Reports, 
88,  417;  84,  465. 

AflsiHTANT.  £.  C.  Jordan.  Report,  80, 
365. 

Operatfonfl. 

1980-91.    31,347  c.  y.  dredged,  81, 

482. 

18S1-S3.  27,922  c.  y.  dredged,  82, 
495. 

188tl-§3.  9,450  c.  y.  dredged,  83, 
417. 

1883-84.    Contract  with  Kennebec 


Dredging  Co.,  dredging,  completed,  84, 
465.    Improvement  completed,  84,  465. 

Projects. 

By  Col.  Thom,  1879,  for  improving 
river  at  its  junction  with  the  Kennebec, 
by  dredging  a  channel  with  a  depth  of 
10  f.  at  m.  1.  w.  and  a  width  of  not  less 
than  200  f.  from  the  oatlet  of  the  river 
into  Merry  Meeting  Bay  to  the  channel 
of  the  Kennebec  River,  near  "The 
Chops,''  about  2i  miles,  estimate,  125,000, 
81,  67. 

Surrey. 

Ordered  by  act  of  March  3,  1879,  79, 
52;  made,  1880,  under  the  direction  of 
Lt.  Col.  Thom,  80,  354,  355. 

Maps.    80,  332. 


CATSKIL.E.  €REEK,  N.  Y. 


CJommerce. 

Description  of;  the  town  of  Catskill, 
situated  at  the  mouth,  had  a  commerce 
estimated  at  not  less  than  250,000  tons 
annually  in  1896,  97,  1012. 

En^ineen. 

Chief  op  Engineers.    Report,  97, 114. 

Enginebf  in  Charob.  Lt.  Col.  W. 
Ludlow,  18^7.     Report,  97,  1041. 

Assistant.  A.  Doerflinger.  Report, 
97, 1(H2. 


PhyBlcal  etaaraeterlstlet. 

Description  of;  creek  a  tributary  of  the 
Hudson  River,  entering  it  at  Catsldll,  10 
miles  below  the  city  of  Hudson,  97, 1041. 

SuTTe^. 

Examination  ordered  by  act  of  June  3, 
1896,  made,  1896,  by  Col.  Gillespie  (re- 
port partly  favorable),  97,  1041. 


CATTARAIJOIJS  CREEK,  N.  T.o 

Approprlatlone.  & 

1836,  $15,000,  July  4. 

1837,  10,000,  Mar.  3. 

1838,  32,410,  July  7. 

Total,  57,410 

CAVALL.O  HARBOR  AMD  PAS§,  TEX.    (See  also  Jtfotaporda  Bay 

and  Surveys.) 


CEDAR  BAYOIJ,  TEX. 


Approprlatlont. 

1890,  $18,150,  91,  1923. 
1892,     14,000,  92,  1545. 


Total,  32,150 

Commcree. 

Important,  75,  943,  944. 
Transportation,  87,  1436. 

CkintracU. 

1801.  A.  M.  Shannon  &  Co.,  dredg- 
ing, 24  cents  per  c.  y. ;  brush  mattress  m 
place,  $6  per  cord;  stone  in  place,  $2.50 
per  c.  y.,  92,  1545. 


En^fneert. 

Chibf  op  Enoinsbrs.  Reports,  75, 
80;  87,  193;  89,  207;  90,  186;  91,  233; 
92,  227;  98,  256;  94,  236;  96,  264. 

Engineers  in  Chabge: 

Capt  C.  W.  Howell,  1975.  76,  79. 
Report,  76,  941. 

Maj.  0.  H.  Ernst,  1887-90.  Reports 
87,  1435;  90,  1815. 

Maj.  C.  J.  Allen,  1888-92. 
90,  1816;  91,  1922;  92,  1543. 

Maj.  A.  M.  Miller,  1893-95. 
98,  1883;  94,  1405;  96,  1815. 

AssiOTANT.  R.  B.  Talfor,  76,  929. 
Reports,  90,  1817;  92,  1546;  98,  1884; 
94,  1407. 


Report^ 
Reports, 


a  Survey— Report,  1835;  estimate,  $65,712.17.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sess.) 
b  For  Improving  the  harbor  at  the  mouth  of.    (Treasury  Doc.  873, 1882). 
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CEDAR  BATOV,  TEX.— Continued. 


Operations. 

1  §91-93.  10,350  c.  y.  dredged;  833 
cords  of  brash  mattress  and  2,^8  c.  y. 
stone  in  place,  03,  1545. 

1  §99-93.  South  jettv  extended  517 
1.  f.  and  north  jetty  325  l.'f.,  98,  1884. 

I  §93-94.  21,000  c.  y.  dredged,  94, 
1406. 

Pbynieal  cliaracteiiflttet. 

Description  of,  76,  942. 
Deterioration  of  ctiannel  from  natural 
causes,  87,  1436. 

Plant.    (See  PrqjecU. ) 

By  Capt  Howell,  1874,  a  channel  100  f . 

bv  5  f.  across  the  bar;  estimate,  $5,750, 
75  942. 

Maj.  Ernst,  1887,  estimates  $48,875  cost 
of  channel  excavation,  87,  1436. 

By  Mai.  Allen,  188i9,  excavation  of  a 
channel  through  the  bar  at  the  mouth  of 
the  bayou,  dredging  and  revetment;  5-f. 
channel,  $18,150  to  $20,735;  6-f.  channel, 
r24,035  to  $51,700,  90,  1817,  1818. 


Projeett.     (See  Plans. ) 

By  Maj.  Allen,  1889,  dredging  a  chan; 
nel  100  f.  wide  and  5  f.  deep  at  m.  1.  w.- 
protection  of  the  channel  thus  formed 
with  brush  and  stone  walls  or  revetment, 
with  occasional  dredging  to  maintain  the 
channel  depth;  estimate,  $32,500,  91, 
1923;  92,  1544. 

In  1892-93  Maj.  Miller  estimated  the 
cost  of  the  existing  project  should  be  in- 
creased by  $6,500,  98,  1883. 

Snrrejrs. 

By  B.  B.  Talfor  of  bar  in  Galveston 
Bay  near  mouth  of  the  San  Jacinto  Biver, 
1874,  75,  80. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1887,  under  direction  of  Maj. 
Ernst,  87,  1435. 

Survey  for  removal  of  bar  at  mouth 
ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Maj.  Allen,  90, 
1816. 


CEDAR  CITY,  MO.     (See  BHssouri  River  between  motUh  and  Sioux  City.) 

CEDAR  CREEK,  DEL.     (See  Inland  waterway  connecting  Mispillion  and 

BroadkiU  rivers,  Del. ) 


Commerce. 

Annual  commerce  in  1896  amounted  to 
151,900,  97,  1294. 

Enftneers. 

Chmp  of  Emoinsebs.    Beport,  97, 171 . 

Engixeeb  in  Chabgb.  Maj.  W.  F. 
Smith,  U.  S.  agent,  1896.  Beport,  97, 
1293. 


Physical  characteristics. 

Description  of,  97,  1294. 

§ur¥e^. 

Examination  ordered  bv  act  of  June  3, 
1896,  report  (unfavorable)  submitted, 
1896,  by  Maj.  Smith,  97,  1293. 


CEDAR  KETS    HARROR,  FLA.     (See  Clearwater  Harbor,  Fla.;  ffillsboro 

Bay  and  River,  Fla.;  Tampa  Bay,  Fla.) 


Appropriations. 

1872,  $7,500,  78,  67;  74,  75. 

1875,  15,000,  75,  80. 

1876,  10,000,  76,  72. 

1878,  20,000,  78,  79. 

1879,  15,000,  79,  101. 

1880,  15,000,  80,  1070. 
1884,      5,000,  84,  197. 
1886,      7,000,  86,  1149. 
1888,       7,500,  88,  1118. 
1890,      2,500,  90,  1610. 


Total,  104,500 

Commerce. 

Limited,  73,  722,  725. 

Decline  in,  90,  1610. 

In  1894,  commerce  declining,  primary 
object  for  the  improvement  did  not  exist, 
94,  1245. 

In  1896  the  commerce  not  sufficient  to 
warrant  an  improvement  of  the  harbor, 
07,  1584. 


Contracts. 

1874.  J.  E.  Slaughter,  dredging,  99 
cents  per  c.  v.,  75,  ii,  7. 

1§75.  J.  E.  Slaughter,  dredging,  59i 
and  92  cents  per  c.  y.,  76,  492;  77,  412. 

1977.  J.  E.  Slaughter,  dredging,  59i 
and  92  cents  per  c.  y.,  78,  589. 

1§§0.  J.  E.  Slaughter,  dredging,  69 
cents  per  c.  y.,  80,  1070;  completed,  81, 
1180.  J.  E.  Slaughter,  removing  wreck 
of  steamer  Lewisburg,  at  $1,999, 80, 1070; 
completed,  81,  1180. 

1881.  J.  E.  Slaughter,  dredging,  67 
cents  per  c.  y.;  coniplettMl,  81,  1181. 

1984.  S.  N.  Kimball,  <lre<lging  and 
rock  excavation,  $1  and  $().50,  respi^c- 
tively,  per  c.  y.,  85,  1271. 

1887.  B.  Moore,  dredging,  45  cents 
per  c.  y.,  87,  1252. 

1889.  D.  G.  Ambler,  dredging,  29 
cents  per  c.  y. ,  99,    348. 

Eni^lneers 

Chief  OF  Engineers.  Rex>orts,  72,  64; 
73,  67;  74,  75,  75,  80,  76,  71;  77,  70; 
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78,  79;  79,  101;  80,  133;  81,  181;  84, 
206;  86, 196;  86, 195;  87, 161;  88, 149; 
89, 172;  90, 155;  91, 193;  92, 191;  93, 
209;  94,  194;  97,  252. 

Engineers  in  Chauge: 

Col.  J.  H.  Simpeon,  1872.  72,  64;  73, 
66. 

Lt.  Col.  W.  F.  Ravnolds,  1873.    78, 66. 

Capt.  A.  W.  Damrell,  1873-^5.  78,  66. 
Reports,  73,  721 ;  74,895;  76,ii,7;  76, 
492;  77,412;  78,589;  79,812;  80,1069; 
81,  1180;  84,  1218,  1220,  1223. 

Capt.  W.  T.  Roasell,  1885-86.  Report, 
85,  1270. 

Lt.  W.  M.  Black,  1886-92.  Reports,  86, 
1148;  87,  1251;  (Capt),  88,  1116;  89, 
1347;  90,  1609;  91,  1661. 

Maj.  J.  C.  Mallery,  1892.  Report,  92, 
1392. 

Lt!  A.  M.  D'Armit,  1893.  Report,  93, 
1676. 

Maj.  T.  H.  Handbury,  1894.  Report, 
94    1244. 

Lt.  Col.  W.  H.  H.  Benvaurd,  1897.  Re- 
port, 97,  1583. 

AH8I8TANT8: 

G.  Jaenicke.    Report,  73,  723. 

C.  F.  Geisinger,  73,  721. 

Lt.  J.  L.  Lusk.     Report,  84, 1219, 1220. 

H.  Harding.    Report,  84,  1226. 

Lt.  J.  J.  Meyler.    Report,  97,  1684. 

Operations. 

1970-73.    Survey  made,  73,  67. 

1§ 74-75.  6,61  :  c.  y.  dredged  (chan- 
nel cut  1,350  f.  by  60  f.  by  12  f.),  75,  80, 
ii,  7. 

1875-76.  24,045c.  y.  dredged  (chan- 
nel completed  through  outer  bar) ,  76,  72, 
493. 

i§77-78.  14,221  c.y.  dredged  (chan- 
nel 80  f.  by  11.5  f.  between  Depot  Kev 
and  Way  Key),  78,  79,  589. 

1878-79.  24,748 c.y. dredged  (chan- 
nel 200  f.  by  11.5  f.  through  Middle 
Ground),  79,  101,  813. 

1879-80.  Wreck  of  steamer  Ijems- 
burg  removed  and  14,273  c.  y.  dredged  on 
outer  bar,  80,  1069. 

1880-81.  33,968  c.  y.  dredged,  81, 
1180,  1181. 

1885-86.  370  c.  y.  Band  and  6,153 
c.  y.  stone  removed,  86,  1149. 

1887-88.  12,945  c.  y.  dredged,  88, 
1117. 

1889-90.  9,180  c.  v  dredged,  90, 
1610. 

1896-91.  19,055  c.  y.  dredged,  91, 
1662. 

1891-93.  3,962  c.  y.  dredged,  92, 
1392. 


Physical  charaetert»tl<;«. 

Description  of,  73,  721,  722,  724,  725; 
78,  813;  89,  1347. 

SoundingB  and  tide  observations,  73, 
724. 

Plant.    (8ee  Projects. ) 

By  G.  Jaenicke,  1873.  Ist,  dredging 
channel  12  f.  deep  and  150  f.  wide  from 
the  12-f.  curve  outside  to  the  same  inside; 
estimate,  $17,923,  ,78, 722, 726.  2d,  chan- 
nel same  width  and  depth  as  foregoing 
across  the  bend  of  the  river  below  and  to 
the  westward  of  Harbor  Key;  estimate, 
$115,578,  73,  722,  726. 

Projecto.    ( See  Plans. ) 

By  Capt  Damrell,  1873,  dredging  a 
channel  100  f.  wide  by  10  f.  deep  across 
the  bend  at  the  proposed  line;  estimate, 
$37,510,  73, 721,722;  75, 80,  ii,  7;  modi- 
fied to  channel  200  f.  wide  and  improving 
channels  inside  of  Sea  Horse  Key  and  at 
the  bend  between  Depot  Kev  and  Har- 
bor Key,  75,  ii,  7;  76,  72,'  493.  For 
channel  through  Middle  Ground  200  f. 
long  by  80  f.  wide  and  10  f.  deep,  78, 
689;  79,  813;  87, 1251.  For  removal  of 
the  wreck  of  the  steamer  GeUystmrg,  79, 
101,  813. 

By  Capt  Damrell,  1884,  widening  the 
channel  formed  in  1872-81  through  the 
Middle  Ground  to  a  width  of  200  f.  and 
depth  of  10^  f.,  bv  dredging  and  rock 
removal;  estimate,  $25,000,  85, 196, 1270; 
revised  in  1887  to  $66,000,  on  account  of 

'  increased  quantity  of  rock  to  be  removed, 
87   1252. 

I  In  1891  Capt.  Black  reported  further 
improvement  undesirable,  decreasing 
commercial  importance  of  the  locality, 

,91,  1662;  92,  1392. 

'  surveys. 

'      Ordered,    72,    64;    completed  by  G. 

I  Jaenicke,  73,  67,  721,  723. 

I  Examination  for  harbor  at  Cedar  Keys 
and  also  for  channel  inside  the  shctfUs 
along  the  coast  of  Florida,  trom  Cedar 
Keys  to  Clearwater  Harbor  and  Tampa, 
ordered  by  act  of  Aug.  2,  1882,  made 
under  direction  of  Capt.  Damrell  (report 
unfavorable),  84,  1218, 1220. 

Of  harbor  at  Cedar  Keys  ordered  by 
act  of  Aug.  2,  1882,  made,  1884,  under 
direction  of  Oeipt.  Damrell,  84,  1224. 

Examination  was  ordered  by  act  of 
June  3,  1896,  made  under  the  direction 
of  Lt.Col.  Benyaurd  (report  unfovorable), 
97,  1583. 

Maps.    86,  1149;  88,  1118. 
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Commerce. 

Small,  84»  1220. 

Engineers. 

Cbikp  of  Engineers.    Beport,  84, 206. 

Engineer  in  Charge.  Capt.  A.  N. 
Damrell.     Beport,  84,  1220. 

Assistant.  Lt.  J.  L.  Lusk.  Beport, 
84,1220. 


Pli]r*lcal  etaaraeterUtlca. 

Boate  deecribed,  84, 1220. 

Surrejr. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt. 
Damrell  (report  unfavorable),  84,  1220. 


CEDAR  POINT.     (See  Westpart,  Ccmn,) 

CEDAR  POIIVT  AlVD  DAVPHUr  ISLAND,  ALA.    (See  Dauphin  Island 

and  Cedar  Paint;  Pass  au  Heron. ) 

CEDAR  RITER  HARROR,  RICH. 


Approprlatlont. 

1882,    $15,000,  82,  2119. 
1884.      15,000,  84,  1834. 


Total,    30,000 

Commerce. 

Unimportant,  87,  2004. 

Small,  88,  1836;  91,  2526;  04,  2044. 

Contract*. 

1  §§3.  Green  Bay  Dredging  Co.,  pile- 
pier  construction,  88,  1638. 

1§§4.  Green  Bay  Dredging  Co., 
iiredging,  86,  1976.  Schwarz  &  Semer, 
pile-pier  conatruction,  85,  1976. 

Engineers.. 

Chief  op  Engineers.  Beports,  81, 
279;  82,268;  88,277;  84,276;  85,299; 
86,  293;  87,  258;  88, 236;  80,  276;  00, 
248;  91,318;  92,303;  08,345;  04,315; 
96,  353;  06,  309. 

Engineers  in  Charge: 

Maj.  H.  M.  Bobert,  1881-83.  Beports, 
82,  2119,  2120. 

Maj.  J.  W.  Barlow,  1883.  Beport,  88, 
1629. 

Capt.  F.  A.  Hinman,  1883-84.  Beport, 
83, 1637. 

Lt,  Col.  J.  W.  Barlow,  1884-86.  Be- 
ports, 84,  1833;  85,  1976. 

Capt.  W.  L.  Marshall,  1886.    86,  290. 

Capt  C.  E.  L.  B.  Davis,  1886-92.  Be- 
]>orts,  86,  1650;  87,  2002;  (Maj.),  88, 
IKtt;  80,  2043;  00,  2327;  01,  2525. 

Maj.  J.  F.  Gregory,  1892-94.  Beports, 
92,  2172;  03,  2701;  04,  2043. 


Capt.  C.  F.  Palfrey,  1895.  Beport,  05, 
2593. 

Capt  G.  A.  Zinn,  1896.  Beport,  06, 
2458. 

Assistant.  L.  Y.  Schermerhorn.  Be- 
ports, 82,  2122;  88,  1639. 

Operations. 

I883-§4.    563  1.  f.  of  pile  pier  built, 

84,  1833. 

1 8  §  4-8  5.  Pier  construction  in  prog- 
ress; 10,583  c.  y.  dredged  from  channel, 

85,  1976. 

1885-96.  Piers  extended  to  an  ag- 
gregate length  of  1,054  f.,  86,  1650. 

Pliytleal  eliaraeterlntles. 

Description  of,  82,  2120,  2122. 

Shoal,  front  of  entrance,  82,  2119, 2212; 
88,  1639. 

In  1894  there  was  a  narrow  channel 
with  a  depth  of  14  f.,  04,  2044. 

Projeett. 

By  Maj.  Bobert,  1881,  two  parallel  piers, 
200  f.  apart,  extending  from  the  outer 
ends  of  existing  private  piers  to  about  the 
16-ft.  curve  in  (rreen  Bay;  dredging  of 
the  channel  l^etween  the  piers  to  the 
depth  of  14  f.;  estimate,  $138,000,  82, 
2121,  2124.  Change  in  direction  of  piers, 
85,  1976;  02,  2172. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1881,  made 
under  direction  of  Maj.  Bobert,  82,  2119. 

Survey  made,  1894,  by  Maj.  Gregory, 
04,  2044. 

Maps.     Mouth  of  the  river,  84, 1834. 


CELILO  FAL.L.8.     (See  Columbia  River.) 
Ci:iVTERVIL.L.E  CREEK,  WIS. 


En^neert. 

Chief  of  Engineers.   Beport,  80,  286. 
Engineer  in  Charge.    Maj.  C.  E.  L.  B. 
Davis.    Beport,  80,  2102. 


Plani. 

In  1888  Maj.  Davis  reported  the  present 
or  prospective  commerce  did  not  warrant 
the  required  improvement,  80,  2103i. 
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Commerce. 

None  of  importance,  81,  2340;  87, 
2334. 

Enffineen. 

Chikf  of  Eno inkers.  Reports,  80, 
228;  81,  314;  80,  328. 

Rn<hke£Rs  in  Charge: 

Mai.  J.  M.  WilHon.     Report,  81,  2339. 

Maj.L.C.  Overman.  Reports,  87, 2333; 
89,  2:^37. 

Pbysleal  ctaaraeteiiiitle«. 

DefH'ription  of,  80,  2337. 

Plans. 

By  Maj.  Wilson,  1881,  diverting  stream 
into  main  channel  by  cutting  off  west 
branch  at  its  head;  two  piers,  1,400  and 


1,300  f.  long,  respectively,  to  extend  into 
lake  on  either  siae  of  main  channel,  and 
for  dredging  between  piers.  Estimate, 
$200,420,  81,  2339,  2340. 

Surreys. 

Ordered  by  act  of  Juno  14, 1880,  made, 
1880,  under  direction  of  Maj.  Wilson,  80, 
228. 

Examination  of  mouth  ordered  by  act 
of  Aug.  5,  1886,  made  under  direction  of 
Maj.  Overman  (report  unfavorable),  87, 
2333. 

Examination  (near  Willooghby)  or- 
dered by  act  of  Aug.  11, 1888,  made,  1889, 
under  direction  of  Maj.  Overman,  (report 
unfavorable),  80,  2336. 


CHAMPLAI^.     (See  Lake  Champiain,) 
CHA1IIPE.A1N  LAKE  AMD  MEMPIlRESlAfSOO  LAKE  €A]tfAE..« 

CHA1IIPL.AI1V  RITER,  M.  Y.  . 


Commerce. 

Description  of,  84,  2165. 

Enff^lneers. 

Chief  op  Engineers.    Report,  84,330. 

Engineer  in  Charge.  Maj.  W.  McFar- 
land,  1884.     Report,  84,  2165. 

Ashistant:  J.  A.  Gillespie.  Report, 
84,  2166. 


Phi-sif^l  characterlstiea. 

Description  of,  84,  2166. 

§urTey« 

Examination  from  Lake  Champlain  to 
Cham  plain  Town,  ordered  by  act  of  Aug. 
2,  1882,  made,  1882,  under  direction  of 
Maj.  McFarland  (favorable,  but  improve- 
ment not  a  necessity),  84,  2165. 


CHAMPLINS  CREEK,  IV.  Y. 


Commeree. 

None,  01,  943. 

Engineers. 

Ch  I  £K  OF  Eng  ineers.    Report,  0 1 ,  943. 
Engineer  in  Charge.     Lt.  Col.  G.  L. 
Gillespie.     Report,  01,  943. 


Phyiteal  eharaeterlsttes. 

Description  of,  01,  943. 

Surrey. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  under  direction  of  Lt 
Col.  Gillespie  (report  unfavorable),  91, 
I  943. 


CMA1VBL.ERS  RIVER,  ME. 


Commeree. 

Description  of,  07,  799. 

Endfneem. 

Chief  of  Engineers.     Report,  07, 42. 
Engineer    in    Charge.     Maj.    R.    L. 
Hoxie,  1897.    Report,  07,  798. 


Physical  etaaraeterlstl€». 

Description  of,  07,  799. 

Surrey. 

Examination  ordered  bv  act  of  June  3, 
1896,  made  by  Lt  Col.  "Damrell,  1897 
(report  favorable  to  survey),  07,  798. 


CHAPEL.   POINT   HARBOR  (PORT  TOBACCO   C»EEK 

[RITER]),  MD. 


Commeree. 

Unimportant,  06,  1254;  07,  1352. 

Enm^neerf. 

Chief  of  Engineers.     Reports,   84, 
163;  05,  166;  07,  189. 


Engineers  in  Charge: 

S.  T.  Abort,  U.  S.  agent  Report,  84, 
163. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ix)rt,  05,  1252. 


a  Survey  .—Report,  Dec.  1,  1825;  eHtimates,  W06,419.84  and  J868,761.64.    (H.  Itoc.  No.  482,  55th 
2daeB8.) 
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Lt  Col.  C.  J.  Allen,  1896.  Report,  97, 
1350. 

Phyfii€»l  characterttticft. 

Description  of,  05,  1253;  97,  1351. 

Projects. 

Lt  Col.  Allen,  1897,  submitted  esti- 
mates for  channels  of  10  and  15  f.  depths 
over  two  different  routes  from  wharf  at 
Chapel  Point  to  the  channel  of  the  Po- 
tomac River,  $52,800  to  $330,000,  97, 
1350. 


Surreys. 

Examinations  ordered  by  act  of  Aug.  2, 
1882,  made,  1882,  under  direction  of  S.  T. 
Abert  ( improvement  not  a  necessity ) ,  84, 
1008. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  by  Maj.  Davis,  1894  (report 
unfavorable),  95,  1253. 

Survey  ordered  by  act  of  June  3,  1896, 
made  by  Lt  Col.  Allen,  1896  (report 
unfavorable),  97,  1350. 


CHAREIVTON  CAIVAJL,  LA.    (See  Teche  Bayou.) 

CHARLES  RIVER,  MASS.    (See  Boston  Harbor,  Mass.) 


Engineers. 

Chief  of  Engineebs.  Reports,  78, 
46;  79,  52. 

Engineer  in  Charge.  Lt.  Col.  G. 
Thom,  78, 46;  79,  52.     Report,  79, 290. 

Assistant.  R.  A.  Shailer.  Report,  79, 
292. 

Physical  characteristics. 

Description  of,  79,  291,  292. 
Rise  and  fall  of  tide,  79,  291,  292. 

Plans. 

By  R.  A.  Shailer,  1879,  dredging  chan- 
nel 100  f.  wide  by  6  f.  deep  from  Western 
avenue  bridge  to  Market  street  bridge; 


also  a  channel  75  f.  wide  and  3  f.  deep 
from  latter  point  to  head  of  tide  water; 
estimate,  $70,000,  79,  292,  293. 

By  Lt  Col.  Thom,  1879,  dretipng,  the 
same  as  above,  .vith  the  addition  of  a 
channel,  from  mouth  to  Western  avenue 
bridge,  200  f,  wide  by  7  f.  deep;  esti- 
mate, 185,000,  79,  291. 

Sarreys. 

Ordered  and  in  progress,  78,  46. 

Mouth  to  Western  Avenue  Bridge, 
1861,  79,  290. 

By  R.  A.  Shailer,  to  head  of  tide  water, 
79,  52,  290. 


CHARLESTON,  8.  €.     (See  Dismal  Sivamp  Canal.) 

CHARLESTON  HARBOR,  S.  €.«>    (See  Chesapeake  Bay.) 

Commerce. 

71,  584;  78,  551,  552;  89,  1155. 

Benefited  by  the  work,  71,  584. 

Discussed  by  the  president  of  the  city 
chamber  of  commerce,  78,  551. 

Commercial  necessity  for  improve- 
ment, 81,  1052;  87,  1130,  1137. 

From  a  commercial  as  well  as  from  a 
military  standpoint  the  harbor  should  be 
accessible  to  the  lai^gest  vessels,  99, 1556. 

Contracts. 

1S71.  B.Maillefert,  removing  wrecks 
of  5  vessels,  72,  651. 

1§73.  B.  Maillefert,  removing  mon- 
itor Patapsco  to  25  f .  1.  w.  water,  72,  652. 
B.  Maillefert,  removing  three  wrecks  to 
20  f.  1.  w.  water,  1  to  7  f.  I.  w.,  73,  727. 
J.  Griffin,  removing  three  wrecks  and  125 
f.  of  jetty  to  20 f.  1.  w.,  73,  727;  75,  ii,  28; 
76,  430. 

1873.  B.  Maillefert,  removing  mon- 
itor A'eoAru* to  15  f.  1.  w.,  73, 727. 

IS 74.  B.  Maillefert,  removing  1,878 
c.  y.  stone  from  ruined  jetty,  76,  ii,  28; 
76,  430. 

a  Examinations.— Report  (favoiable).  18&2.    Report  (favorable),  June  26,  1854.     (H.  Doc.  No.  482, 
i»th  Cong.,  2d  sera.) 

b  SoIlivanB  Inland.  ^  From  this  date  Sull Ivans  Island  is  included. 


Appropriations.              | 

1852, 

$50,000,  act  Aug.  30. 

1871, 

13,000,  71,  69. 

1872, 

38,700,  72,  651;  76,  372. 

1873, 

6,000,  78,  68. 

1874, 

18,000,  74,  77. 

1875, 

10,000,  75,  83. 

1876, 

10,000,  76,  69. 

1878, 

200,000,  78,  77,  544. 

1879, 

200,000,  79,  96. 

1880, 

170,000,  80,  928. 

1880, 

f>  5,000,  80,  932. 

1881, 

175,000,  81,  1053. 

1882, 

300,000,  82,  1136. 

1884, 

250,000,  84,  1085. 

1886, 

187,500,  86,  1073. 

1H88,- 

f  350,000,  88,  975. 

1890, 

370,000,  90,  1193. 

1892, 

225,000,  92,  1223. 

1893, 

750,000,  98,  1504. 

1894, 

450,000,  94,  1427. 

1895, 

500,000,  95,  1427. 

1899, 

175,000,  99,  1543. 

1900, 

45,000,  1900,  1868. 

1900, 

175,000,  1900,  1868. 

Total,  4,672,200 
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1874.  D.  SymonB,  removing  2,500  c. 
y.  stone  from  mined  jetty,  76,  ii,  28; 
76,  430. 

1878.  Bangs  &  Dolby,  foundation 
apron  for  north  jettv,  70,  736. 

1879.  Bangs  <&  Dolbey,  jetties,  80, 
928;  complete<l,  81,  1044. 

1880.  F.  P.  Murphv,  riprap  stone, 
12.80  per  c.  y.,  on  north' jetty,  81,  1053; 
conthu*t  annulled,  81, 1044.  N.  A.  Dev- 
ereux,  laying  (xmrses  of  logH  and  brush 
overlaid  with  1  f.  of  riprap  ntone;  price 
])er  1.  f.,  $10.73,  81,  1054;  annulle<l,  82, 
1131.  M.  Doll)ev,  work  upon  jetties, 
$13.45  |)er  1.  f. ; '  completeil,  81,  1054. 
E.  T.  Bangs,  jetty  construction,  81, 1067. 

18M3.  A.  A.  Howlett,  mattress,  72 
oentfl  per  s.  y.,  and  riprap  stone,  59  cents 
l)er  c.  y.,  83,  879;  extension  of  contract, 
83,  875;  completion,  84,  1080. 

18»4.  A.  A.  Howlett,  cx)n8truction 
of  jetties,  67  cents  jxjr  s.  v.  for  mattress, 
and  $:^.41  per  c.  y.  for  stone,  85,  1182; 
contract  comj)leted,  86,  1068.  H.  H. 
Penny,  dre<lgmg  Iwtween  jetties,  30  cents 

ger  c.  y.,  86,  1182;  contract  completed, 
6,  10<>9. 

1§M6.  A.  M.  Bangs,  mattress,  49 
cents  per  s.  y.,  and  stone,  $3.09  per  c.  v., 
87   113^i. 

181*9.'  C.  McK.  Grant  and  J.  W. 
Egan,  jetty  construction,  $213,550,  89, 
1147.  B.  C.  Howell,  dredging,  17i  cents 
per  c.  y.,  89,  1147. 

1890.  J.  Friday,  riprap  stone,  $1.90 
and  $2.15  i)er  ton,  91,  1471. 

1N91.  H.  W.  Crouch,  breakwater 
construction,  $4,300,  92,  1224. 

1893.  Egan  &  Friday,  stone,  $2.55 
to  $3.20  per  short  ton,  in  place  in  the 
jetties;  mattresses  at  $1.25  j)er  s.  y.,  and 
dredging  at  28  cents  per  c.y.  ($1,884,000), 
93,  1504. 

1897.  Broderick  &  Ferguson,  1,600 
tons  steam  coal,  $2.65  |>er  ton,  97,  1473. 

1898.  Newj)ort  News  Shipbuilding 
&  Dry  Dock  Co.,  repairs  to  dredger, 
$2,476.  88,  98,  1284.  New  York  Belting 
&  Packing  Co.,  rubber  suctions,  $14.14 
per  f.  ($114.89).  CcmsumerH  Coal  Co., 
furnishing  wharf  $30  i>er  month,  han- 
dling coal  85  cents  per  ton,  storage  room 
free.  Valk  &  Murdock  Iron  Works,  new 
dredgt^- pumping  engine,  $3,600.  Hugh 
Ferguson  &  Co.,  schooner  load  of  coal, 
$2.45  ner  ton.     99,  1544. 

1 899.  Newiwrt  News  Shipbuilding  & 
Dry  Dock  Co.,  docking,  raising  hull,  and 
repairing  dre<lge  Charleston,  $32,479.17, 
99,  1544,  1545. 

Enil^ineerfl. 

Chief  op  Enoinebrs: 

Reports  to  Secretary  of  War,  concur- 
ring in  views  of  Board  of  Engineers  on 


Lt.  Col.  Gillmore's  project  for  permanent 
jetties,  78,  553. 

Reports,  66,  3;  70, 31,  63;  71,  69;  72, 
64;  78,  68;  74,  76;  75,82;  76,  69;  77, 
66;  78,  76;  79,  95;  80,  126,  127;  81, 
168, 170;  82, 164;  83, 171,  882;  84,  178; 
86, 177;  86, 176;  87, 140;  88, 1^;  89, 
I  149;  90,  134;  91,  175;  93,  173;  93, 
187;  94,  172;  95, 196;  96, 175;  97,  222; 
98,  219;  99,  252,  255;  1900,  287. 

Boards  op  Engineers: 

Convened  Apr.  24,  1878,  presented 
preliminary  report,  concurring  in  Lt 
Col.  (jrillmore's  views  as  to  the  practica- 
bility of  the  jetty  system,  for  improve- 
ment to  a  depth  of  21  f .  at  m.  1.  w.  on  the 
bar;  cost,  $1,800,000  to  $3,000,000.  Re- 
port., 78,  571.  (Col.  Tower  and  Lt.  Cols. 
Wright,  Newton,  and  Gillmore.) 

Convened  at  Washington  Nov.  10, 
1888,  by  S.  O.  No.  50,  to  examine  and 
report  ui>on  Capt  Abbot's  revised  project 
for  the  improvement  of  Charleston  Har- 
bor. Report,  89,  1150.  (Lt.  Cols.  Gil- 
lespie anu  King  and  Maj.  Post. ) 

Engineers  in  Charge: 

Maj.  Q.  A.  GilUnore,  1870-87.  70,  63; 
71,  69: 

Instructions  to  Capt  Ludlow,  71,  580. 

Report  and  project  for  permanent  jet- 
ties 78   554. 

Reports,  71,  578;  72,  651;  73,  728: 
(Lt.  Col.)  74,  ii,  3;  75,  ii,  28;  76,  430; 

77,  369;  78,  543;  79,  732;  80,  921,  931; 
81,  1043, 1064;  82, 1129;  (Col.)  83,  873; 
84,  1077;  85,  1172;  86,  1063;  87, 1125. 

Capt.  F.  V.  Abbot,  1888-97.  Reports, 
88,  970;  89,  1144,  1151,  1153;  90,  1190; 
91,  1467;  92,  1219;  93,  1495;  94,  1101, 
95,  1421;  96,  1189,  97,  1471. 

Maj.  E.  H.  Ruffner,  1898-1900.  Re- 
ports, 98,  1283;  99,  1542,  1551;  1900, 
1908 

Capt.  J.  C.  Sanford,  1900-.  Report, 
1900,  1867. 

A  88IST  A  NTS : 

Capt.  W.  Ludlow,  71,  69;  78,  68. 
Report,  71,  580. 

Eppley  and  Guerrero,  71,  584. 

Capt.  I).  P.  Heap,  73,  68;  74,  76. 

Lt.  F.  A.  Mahan,  74,  76. 

Capt.  J.  W.  Cuyler,  74,  76.  Report, 
74   ii  4. 

Capt.  J.  C.  Post,  74,  76.  Reports,  77, 
369;  78,  546;  79,  736;  80,  929;  83,  880, 
883. 

G.  Daubeney,  on  current  observations, 

78,  544. 

Capt.  B.  D.  Greene.  Reports,  81, 
1055;  82,  1136. 

Lt.  T.  N.  Bailey.  Reports,  83,  879; 
84,  1085. 

Lt.  F.  V.  Abbot.  Reports,  85,  1182; 
86,  1073;  87,  1133. 
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J.  P.  Allen.  Reports,  88,  975;  89, 
1147;  90,  1103;  91,  1471;  92, 1224;  98, 
1504;  94, 1107;  95, 1427;  96, 1199;  97, 
1477;  1900,  1870,  1909. 

E.  O.  Patterson.     Report,  93,  1508. 

Esif mates.    (See  Private  tvork.) 

Capt.  Lndlow,  1871.  Removing  wrecks, 
125  I.  of  jetty,  and  and  dredging  Beach 
Channel,  $100,750,  71,  584.  Maj.  Gill- 
more,  $75,700,  71,  69,70,579. 

Maj.  Gilbnore,  1873,  removing  wrecks 
in  B^ch  Channel  and  dredging,  $13,000, 

73,  731;  removing  75  f.  of  jetty  in  Beach 
Channel,  $5,000,  73,  731. 

Lt.  Col.  Gill  more,  1874,  removing  50  f. 
more  of  jetty  in  Beach  Channel,  $10,000, 

74,  ii,  5.  I 
Lt.    Col.    Gilbnore,    1875,    additional  , 

dredging  in  harbor,  $25,000,  75,  ii,  31. 

Lt  Col.  Gillmore,  1876,  additional  for 
removing  new  shoals,  $10,000,  76,  431. 

Lt.  Col.  Gillmore,  1877,  additional  for 
removing  jettjr,  $5,000,  77,  370. 

Lt.  Col.  Gillmore,  1878,  permanent 
works,  low  jetties,  $1,800,000;  permanent 
works,  jetties  fall  height,  $4,278,000,  78, 
545,  570. 

Original  estimate  for  removing  9 
wrecks  and  125  f.*  of  jetty  stated  at 
$74,000  to  $76,000,  78,  68,  727;  74,  ii,  3; 
77,  370.     Exceeded  in  1875  by  $9,700, 

75,  ii,  30;  in  1878  by  $17,000,  79,  95. 

Expenditures* 

By  State  of  South  Carolina,  $200,000. 
By  City  of  Charleston,  $25,000,  78,  552. 
By  United  States,  1871-78,  $93,000,  79, 
95;  $93,700,  79,  731.  List  of  expendi- 
tures by  contractor  in  removing  wreck  of 
monitor  Patopsco,  73,  730. 

Legislation. 

Resolution  of  U.  S.  Senate,  Apr.  25, 
1878,  calling  for  information  regarding 
permanent  works,  78,  553. 

Obstmetions. 

Bridge  across  the  cove  in  rear  of  Sulli- 
vans  Island  partly  finished  and  then 
abandoned;  steps  taken  by  the  War  De- 
partment to  have  the  obstruction  re- 
moved, in  1894,  94,  1106. 

Operations. 

Suspended  from  1854  to  1870,  66,  3; 
70.  31,  63. 

1809-71.  Examination  and  siirvey 
made,  70,  31,  63. 

1871-73.    5  wrecks  removed,  72, 65. 

1873-73.  4  wrecks,  613  c.  y.  stone 
from  jetty,  and  150  1.  f.  jetty  removed, 
73,  728. 

1873-74.  4  wrecks  removed;  738  o. 
y.  stone  from  jetty  removed,  74,  ii,  4. 

1874-75.  1  wreck  removed;  3,376 
c.  y.  stone  from  jetty  removed,  1,016  c.  y. 


of  which  were  piled  on  jetty;  pier  head 
built,  75,  ii.  28,  29. 

1875-76.  2,667  c.  y.  stone  from  jetty 
removed,  9,632  c.  y.  dredged,  76,  430. 

1876-77.  4,800  c.  y.  stone  from  jetty, 
and  185  1.  f.  jetty  removed;  680  c.  y. 
dredged,  76,  69,  77,  369. 

1877-78.  200  c.  y.  stone  from  jetty, 
and  30  1.  f.  jetty  remove*!;  a  few  c.  y. 
dredged;  78,  543. 

1878-79.  North  jetty  laid  for  4,096 
1.  f.j  height  4  to  5  f.,  under  a  new  project 
for  improving  entrance,  79,  96,  731. 

1879-80.  North  and  south  jetties  in 
progress,  80,  927. 

1880-81.  35,789  c.  y.  of  stone  de- 
posited in  north  and  south  jetties;  dredg- 
ing on  bar,  81,  1W4,  1046,  1047.  324 1 
f.  of  log  jetty  built  and  covered  with  495 
c.  y.  of  riprap  stone,  81,  1066. 

1881-83.  North jettv extended 2,319 
1.  f.,  south  jetty  ex tendea  3,209  1.  f.;  spur 
jetty  built,  82,  1137;  28,387  c.  y.  riprap 
stone  deposited  upon  north  jetty,  82, 
1131;  23,030  c.  y.  nprap  stone  deposited 
upon  south  jetty,  82,  1132. 

1883-83.  Extension  of  bottom 
course  of  granite  jetty  2,657  1.  f.,  and  en- 
larging foundation  course  of  work,  83, 
875;  35,753  c.  y.  of  riprap  stone  placed 
in  the  work,  83,  876. 

1883-84.  Bottom  course  of  south 
jetty  extended  816  1.  f.  seaward  and  513 
.  f.  landward;  33,159  s.  y.  log  and  brush 
placed;  17,299  c.  y.  riprap  stone  laid  over 
mattresses,  84,  1/8;  183  c.  y.  of  riprap 
stone  distributed  over  portions  of  second 
spur  jetty,  SuUivans  Island,  84,  1081. 

1884-85.  Bottom  course  of  south 
jetty  extended  2,228  1.  f. ;  69,398  s.  v.  log 
and  brush  mattress  overlaid  with  26,182 
c.  y.  of  riprap  stone;  8,929  c.  y.  dredjjed 
between  jetties;  952  I.  f.  of  spur  dike 
built,  85,  178. 

188  5-86.  Work  continued  on  north 
jetty;  foundation  of  south  jetty  extendetl 
seaward  43  f . ;  ridge  of  riprap  deposited 
upon  existing  work;  18,289  s.  y.  of  log 
and  brush  mattress  and  15,341  c.  y.  oi 
riprap  stone  put  in  the  two  jetties;  76,620 
c.  y.  dredged  between  jetties,  86, 176, 1 77; 
the  outer  end  of  north  jettj^,  14,327  f. 
from  Sullivans  Island  and  within  1,200 
f.  of  the  outer  18-f.  curve;  the  outer  end 
of  south  jetty,  16,440  f.  from  Morris  Island 
and  2,500  f.  from  outer  18-f.  curve,  80, 
176. 

1886-87.  19,077  s.  y.  of  mattress 
and  13,277  c.  y.  of  stone  added  to  north 
jetty;  18,621  s.  y.  mattress  and  9,508  c. 
y.  of  stone  added  to  south  jetty;  no  addi- 
tional extension  seaward  maiie.  Total 
material  used  in  the  construction  of  the 
jetties,  480,814  s.  v.  of  mattress,  250,959 
c.  y.  of  stone,  87,^1128,  1133. 
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1887-98.  7,177  c.  v.  stone  and  926 
8.  V.  ]og  mattivflH  placed  in  south  jetty; 
7,613  c.  y.  stone  used  on  south  jetty,  8o, 
972. 

1888-89.  1,921  tons  riprap  depos- 
ited at  outer  end  of  south  jetty,  oG,  1145. 

1889-1IO.  21,353  tons  riprap  depos- 
itiMi  at  outer  end  of  north  jetty,  and  34,012 
tons  upon  south  jetty;  56,626  c.  y. 
dredged,  90,  1190. 

1890-91.  43,264 tons  stonedeposited 
on  the  south  jetty  and  in  the  mam  ship 
channel;  47,626  c.  y.  dredged  from  the 
main  ship  channel,  91,  1468. 

1891-99.  19,284ton8Stonedeposited 
in  south  ietty  under  contract,  and  52,439 
tons  hy  hired  labor;  32,966  tons  stone 
deposited  in  north  jetty  under  contract, 
an<l  1,202  tons  by  hired  lal)or,  92,  1224. 

1 899-93.  1  a5, 278  tons  of  Htone  placed 
in  north  jetty,  54,278  tons  in  the  south 
jettv,  and  269,070c.  v.  dredj?e<i,  93,1504. 

1893-94.  49,403  tons  of  stone  were 
placed  in  the  north  jetty  and  also  4,479 
s.  y.  mattresses;  164,829  tons  of  stone  were 
placed  in  the  south  jetty  and  also  23,285 
p.  y.  mattresses;  503,055  c.  y.  were  dredged, 

94,  1107,  1108. 

1894-95.  53,073  tons  of  stone  and 
6,142  s.  y.  mattret«e8  were  placed  in  the 
north  jetty  and  93,251  tons  of  stone  in  the 
south  jetty;  592,5i52  c.  y.  were  dredged, 

95,  1427,  1428. 

1895-96.  465  tons  of  stone  were 
placed  in  the  north  jetty  and  4,142  tons 
m  the  south  jetty;  493,735  c.  y.  were 
dredjred,  96,  1200. 

1896-97.  2,316  tons  of  large  stone 
were  placed  in  the  north  jetty,  dredger 
was  repaired,  ami  385,882  c.  y.  dredged, 
97,  1478. 

1897-98.  9,378  short  tons  of  stone 
were  placed  in  the  north  jetty,  dredger 
was  repaired,  and  390,270  c.  y.  were 
dre<1ged,  98,  1283. 

1898-99.  271,000  c.  y.  dredged,  99, 
1542. 

1899-1900.  253,400  c.  y.  dredged, 
1900,  1867. 

Piivslcal  eliaraclerlstlefi. 

Of  harbor  described,  with  list  of  wrecks 
forming  obstructions  to  navigation,  71, 
581. 

Current  observations,  Beach  Channel, 
76,  431;  North  Channel,  78,  544;  70, 
731. 

Borings,  Charleston  Bar,  78,  543,  546; 
79   96  731. 

Of  Beach  Channel,  74,  ii,  4;  76,  431; 
78,  546,  550. 

Channels  and  bar,  78,  544;  describe<i 
and  discussed  by  Lt  Col.  Gillmore,  78, 
555. 

Table  of  mean  low- water  depths  in 
channels,  1821  to  1877,  78,  557. 

Capacity  of  tidal  basin,  78,  557. 


Reference  made  to  report  of  commis- 
sion, heatled  bv  Prof.  Bache,  U.  6.  C.  S., 
rendered  in  18o2,  71,  583;  78,  555. 

Marls  from  borings,  79,  737;  analysis 
of  same,  79,  739. 

Descriptionof,03,1502;  94,  lia5, 1109; 
95,  1423,  1429;  96,  1200;  97,  1478;  98, 
1823;  99,  1552;  1900,  1871. 

Current  measurements,  98,  1506. 

Barometer  readings  and  wind  veloci- 
ties, 94,  1103. 

Tidal  observations,  94,  1103,  11(H, 
1109;  95,  1425, 1429;  96, 1200;  97, 1478. 

Description  of  Charleston  Harbor  to 
Alligator  Creek,  1900,  1910. 

PriTate  (City  and  State)  Drork. 

(See  Eftimates,) 

City  authorities  contracted  with  B. 
Maillefert  to  dredge  main  ship  (Pumpkin 
Hill)  channel  to  20  f.  at  m.  h.  w.,  or  15  L 
at  m.  1.  w.,  74,  ii,  5;  75,  ii,  29.  Report 
on  this  channel,  (X)mparing  it  with  Beach 
Channel,  75,  ii,  30.  No  perceptible  im- 
provoment  after  a  year's  work,  76,  430. 

By  State  and  City,  78,  552. 

Projects. 

By  Capt.  Ludlow  and  Maj.  Gillmore, 
in  1870,  removing  wrecks,  125  1.  f.  of 
Bowman's  jetty,  and  dredging  Beach 
Channel,  72,  652;  75,  579.  Modifica- 
tions of  this  project,  74,  76,  ii,  3,  4,  5; 
75,  82,  ii,  29;  77,  67. 

By  Lt.  Col.  Gillmore,  1878,  establishing 
and  permanently  maintaining  a  practi- 
cable channel  across  the  bar  of  not  less 
than  21  f.  depth  at*  m.  1.  w.,  with  two 
converging  jetties  of  random  stone  on 
brush  and  log  mattresses,  an  opening 
between  the  ends  of  the  jetties  of  about 
2,900  f. ;  estimate,  $3,000,000, 78,  558, 572; 
86,  176;  87,  1135. 

Lt.  Col.  Gillmore,  1880,  for  protection 
of  south  shore  of  Sullivans  Island  with  3 
log  and  riprap  spur  jetties,  150  to  IW  f. 
in  length,  at  right  angles  to  the  shore 
line.     Estimate,  $6,000.    80,  931. 

In  1889  it  was  estimated  that  to  bring 
the  jetties  to  low- water  level  throughout 
would  require  $2,548,000  in  addition  to 
prior  appropriations,  making  the  total 
estimatea  cost  of  the  jetties,  if  left  at  m. 
1.  w.  level  throughout,  $4,380,500,  89, 
1144;  00,  1190;  91,  1470;  92,  1220. 

Government  dre<iging  discontinaed 
and  the  work  ordered  to  lie  done  by  con- 
tinuing contract  by  act  of  July  13,  1892, 
03,  1495. 

In  response  to  a  resolution  passed  by 

Congress,  1898,  Maj.  Ruffner  estimate 

the  total  cost  of  a  channel  26  f.  deep  m. 

I.  w.  from  Charleston    Harbor   to  the 

;  ocean  would  be  $2,408,552,  99,  1555. 

Maj.  Ruffner  estimated,  1899,  it  would 
cost  $281,600  for  a  6  f.  channel  76  f.  wide 
at  l>ottoni  l)etween  Charleston  Harbor 
and  Alligator  Creek,  1900,  1909. 
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CHARLESTON  HARBOR,  8.  €.— Ck>ntinued. 


Surreyn* 

.  ExamiDation  or  mirvey  commenced, 
70,  63;  for  which  |3,000  was  allotted, 
71,580. 

Survey  of  Beach  Channel,  78,  543, 
547. 

Field  work  and  survey  of  outer  and 
inner  harbors  and  the  bar,  82,  1130. 

General  survey  of  outer  harbor,  includ- 
ing the  bar  and  its  exterior  slope,  com- 
menced, 88,  875;  completed,  84,  1085. 

Examination  into  condition  of  north 
and  south  jetties,  84,  1081,  1088. 

Resurvev  of  area  between  sea  and  por- 
tions of  jetties,  85,  1177;  86,  1076;  87, 
1132. 

Surveys  made  from  1893  to  1898,  98, 
1502;  94, 1109;  95, 1425, 1428;  96, 1200; 
97,  1478;  98,  1283;  99,  1543. 

Examination  and  survey  of  waterway 
between  Charleston  Harbor  and  Alliga- 


tor Creek,  8.  C,  with  view  to  ascertain 
cost  of  improvement,  ordered  by  act  of 
Mar.  3,  1899;  examination,  only  consid- 
ered necessary;  made,  1899,  under  direc- 
tion of  Maj.  Ruffner  (report  favorable) 
(gee  Projects),  1900,  1908. 

Maps. 

Sketch,  approaches  to  Charleston  Har- 
lK)r,  66. 

Plan  and  sections  of  bar,  78,  570. 

Two  maps  showing  site  and  section  of 
the  north  jetty,  79,  734. 

Sketch  showing  mattress  used  in  the 
north  jetty,  79,  736. 

80,  926;  81,  ia52;  82,  1136;  88,  878; 
84,  1088;  85,  1180;  86,  1076;  87,  1182; 
88,  934;  89,  1146;  90,  1192;  91,  1470; 
92,  Atlas,  45,  46,  47;  93,  1504;  94,  1110; 
96,  1432;  96, 1204;  97,  1478;  98,  1284; 
99,  1546;  1900,  1870. 


CHAREiESTON  TO  CHESAPEAKE  BAY.     (See  Poffqtiotank  RmT,  N.  C.) 
CHARLESTON  IVECK,  H.  C.,  SHIP  CANAL.  ACROSS. 


Commerce. 

Benefits  to,  from  construction  of  canal, 
81,  1165. 

Eniffneers. 

Chief  of  Enginbebs.    Reports,   80, 
132;  81,  179. 

Engineeb  in  Charge.     Lt.  Col.  Q.  A. 
Gillmore,  1880.    Report,  81,  1164. 

Phjrsieal  ehafaeteristies. 

Charleston  Neck  and  its  surroundings, 
81,  1165. 

PlaiM. 

By  Capt.  Post,  for  canal  of  20  f .  depth  at 


mean  low  water,  l)ottom  width  of  200  f., 
with  tide  gates  at  each  end.  Estimate, 
$439,789.     81,  1167. 

Private  (State)  iirork. 

Appropriation  of  $15,000  by  South  Car- 
olina toward  construction  ol  canal,  81, 
1167. 

Surreys. 

Ordered  by  act  of  June  18, 1878;  made, 
1880,  under  the  direction  of  Lt.  Col.  Gill- 
more,  1880,  80,  132. 

Location  selected  for  ship  channel,  81, 
1165. 


CHARLEVOIX  HARBOR,  miCH. 


Appropriations* 

1876,  $10,000,  77,  105. 

1878,  12,000,  78,  120,  1200. 

1879,  9,000,  79,  161,  1600. 

1880,  10,000,  80,  2009. 

1881,  10,000,  81,  2198. 

1882,  10,000,  82,  2282. 
1884,  10,000,  84,  1972. 
1886,  10,000,  86,  1756. 

1888,  12,500,  88,  1901. 

1889,  9,000,  90,  2611. 
1892.  10,000,  92,  2317. 
1894,  8,000,  95,  2817. 
1896,  20,000,  96,  2717. 
1899,  15,000,  99,  2948. 

Total,  155,500 

Commeree* 

Harbor  a  harbor  of  refuge,  69,  29,  78; 
78,  283;  76,  ii,  522. 
Importance,  69,  79;  78,  282,  283. 


Contraets. 

1S77.  Carkin  &  Sticknev,  materials 
and  labor,  77,  901 ,  902. 

1878.  Carkin  &  Stickney,  pier  ex- 
tension, 79,  1598.  Hervey  S.  Dale,  pier 
extension,  79,  1597,  1600. 

1880.  N.  (i.  Dodge,  dredging,  14 
cents  per  c.  y.,  81,  2199. 

1881.  C.  Sutherland,  pier  construc- 
tion, 81,  2198. 

1 888.  L.  E.  Allen,  pier  construction, 
83,  1807. 

1886.  L.  E.  Allen,  dredging  and 
pier  construction,  87,  2178. 

1889.  G.  W.  Crouter,  pier  construc- 
tions, $8,595.30,  89,  2166. 

1891.  Gay  lord  &  Wing,  piles,  10 
cents  per  1.  f.,  and  white-pme  timber, 
$18  per  M  f.  b.  ni.  G.  W.  Crouter,  bolts, 
3  cents  per  pound.  Truman  <fe  Cooper, 
brush,  $6  per  cord.  F.  A.  Hagen,  stone, 
$2.24  per  cord,  91,  2673. 
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1896.  W.  A.  Starke,  dred^ng,  96, 
2716. 

1997.  J.  A.  Beauvaifl,  reconstruction 
of  pier,  14,031.90,  97,  2943. 

199II.  R.  B.  Rice,  pier  repair, 
$5,748.&5,  98,  2534. 

1899.  Greens  Dredging  Co.,  dredg- 
ing, 99,  2948. 

1900.  (ireen  &  Anderson,  pier  re- 
purs  (removing  old  work,  piles,  iron- 
work), $6,606.25,  1900,  3931. 

Documents.    (Not  published  in  re- 
ports.) 
Ex.  Doc.  No.  164,  43d  Cong.,  2d  sees., 
mentioned,  76,  ii,  522. 

Ennffneeni. 

Chief  of  Engineers.  Reports,  69,  29; 
78,  40;  76,  103;  77,  ia5;  78,  119;  79, 
161;  80,  214;  81,  289;  82,  284;  88,  292; 
84,  293;  85,  315;  86,  309;  87,  277;  88, 
251;  89,  294;  90, 264;  91,  336;  92,  2315; 
98,  378;  94,  352;  95,  387;  96,  343;  97, 
433,  435;  98,  422;  99,503;  1900,566. 

Engineers  in  Charge: 

Maj.  J.  B.  Wheeler,  1869.  Report,  69, 
78. 

Maj.  S.  M.  Mansfield,  1873-80.  Re- 
ports, 78,  281;  76,  ii,  522;  77,  901;  78, 
1199;  79,  1597;  80,  214. 

Maj.  F.  Harwood,  1880-82.  Reports, 
80,  2007;  81,  2197. 

Maj.  D.  P.  Heap,  1882-83.  Report,  88, 
2281. 

Capt.  D.  W.  Lockwood,  1883-87.  Re- 
ports, 88, 1805;  84, 1971;  85,  2065;  86, 
1755;  87,  2176. 

Maj.  S.  M.  Mansfield,  1888-89.  Report, 
88    1899. 

Maj.  W.  Ludlow,  1889-93.  Reports, 
89,  2164;  90,  2610;  91,  2672;  92,  2315; 
98    2908 

Lt.  Col.  G.  J.  Lydecker,  1894-96, 1898. 
Reports,  94,  2233;  96,  2816;  96,  2715; 
98   2532 

Capt.  C.  McD.  Town.send,  1897.  Re- 
ports, 97,  2942,  2953. 

Capt.  C.  Harding,  1899-.  Reports,  99, 
2946;  1900,  3928. 

Assistanth: 
W.  T.  Ca.'^grain.     Report,  69,  78. 
C.  M.  Wells.     Report,  73,  284. 
J.  C.  Nettleton,  78,  285. 
F.  W.  Lehnartz.     Report,  1900,  3929. 

Estlmatefi.     (See  Plam  and  Project.) 
By  W.  T.  Casgrain,  $198,044.14,  69, 

78  82 
By  Capt.  Mansfield,  1873,  $192, 780, 73, 

283.   In  1875-76,  $186,000;  $91,303.50, 76, 

ii,  523. 

EiCi^lslatlon. 

Sixteen  sections  of  land  granted  by 
Michigan  in  aid  of  the  improvement,  78, 
282. 


Operattom. 

1879-73.  Crib  pier,  north  eide  460!. 
long,  south  side  80  f.  long,  built  by  the 
people  of  Charlevoix;  supentructure built 
by  the  State.  Dredging  14,000  c.  v.,  73, 
282,  285. 

1877-78.  South  pier  extended  190  f. ; 
159  f.  of  brush  work;  old  pier  partially 
refilled  with  stone;  dredging  23,436  c  v., 
78,  119,  1199,  1200. 

1 8  78-79.  North  pier  extended  150  f . » 
south  pier  100  !.;  old  pier  reballasted, 
79, 161, 1597.  History  of  operations,  79, 
1598.  Crib  work  compared  with  pile 
work,  73,  287;  76,  ii,  522.  Method  of 
constructing  proposed  pile  work,  78,  284. 

1879-80.  5,083c.  y.  dredged,  1501.  f. 
of  north  pier  extension  nearly  finished, 
80,  2007. 

1880-81.  165  1.  f.  pile  revetment  re- 
paired, superstructure  over  north  pier 
nearly  completed,  8,203  c.  y.  sand  dredged 
from  channel,  81,  2197. 

1881-83.  27,062  c.  v.  removed  from 
channel,  82,  2281.  1,401  1.  f.  plank- 
beam  revetment  and  440  1.  f.  close-pile 
revetment  constructed;  minor  repairs  to 
crib  work,  88,  2282. 

1883-83.  10,306  c.  v.  dredged  from 
channel,  83,  1806. 

1883-84.  Backing  placed  behind  re- 
vetments, 84,  1972. 

1884-85.  161  f.  plank-beam  revet- 
ment repaired,  75  1.  f.  piank-beam  revet- 
ment changed  to  close  piling,  channel 
face  of  south  pier  built  up,  210  cords  brush 
and  674  cords  stone  used  in  backing  plank- 
beam  revetment,  85,  2066. 

1885-86.  3301.  f.  of  superstructure 
completed,  86,  1756. 

1886-87.  3,360  c.  y.  gravel  dredged 
from  lower  channel,  8y,  2176. 

1887-88.  354  1.  f.  of  plank-beam  re- 
vetment placed  in  north  side  of  channel; 
45,000  c.  y.  dredged  from  between  the 
piers;  south  pier  extended  50  £.,  88, 1900. 

1888-89.  Three  cribs  built  and  re- 
pairs made  to  end  of  north  pier  by  con- 
tract; 2,500  c.  y.  dredged  by  nired  labor, 
89   2164 

1889-90.  5,760c.  v.dredgedbyhire<l 
labor,  90,  2610. 

1890-91.  33,500  c.  y.  dredged,  and 
repairs  made  to  upper  channel  revetments, 
91,  2672. 

1891-93.  Repairs  to  revetment  in 
lower  channel,  and  gap  between  nortii 
pier  and  revetment  at  shore  line  filled 
with  brush  and  stone,  92,  2316. 

1893-93.  14,105  c.  y.  dredged  and 
gauge  readings  made^  93,  2908,  ^09. 

189  3-94 .  Repairs  made  to  piers  and 
revetments,  and  16,945  c.  y.  dredgwl, 
94   2234. 

1895-^96.  35,348  c.  y.  dredged,  96, 
2716. 
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1896-97.  Rebuilding  of  north  pier 
inproeresB,  07,  2943. 

f9lPT-99*  Rebuilding  of  north  pier 
completed,  the  total  amount  of  stone 
placed  being  1,036  cords,  and  repairs  to 
723  1.  f.  of  the  south  revetment  of  the 
lower  channel  in  progress,  08,  2533. 

l§9S-99*  South  pier  repairs  com- 
pleted, 09,  2946. 

1S99-1900.  11,673  c.  y.  dredged, 
about  168  f.  of  revetment  repaired,  and 
about  400  f .  more  revetment  under  repair, 
1900,  3929. 

Physical  characterittlcf. 

Charlevoix  Harbor  and  vicinity,  60, 
78;  78,  281. 
Natural  advantages  of  harbor,  78,  284. 
Description  of  drainage  area,  80,  2165. 
Soundings,  78, 281,  282;  70, 1599, 1600. 

Plans.     (See  Estimates  and  Projects. ) 

By  W.  T.  Casgrain,  1868,  two  parallel 
crib  piers  100  f.  apart  to  14  f.  of  water, 
each  672  f.  lon^;  also  to  connect  east  end 
of  the  south  pier  with  base  of  sand  hills 
by  crib- work,  160  f. ;  dredging  in  channel 
to  12  f.  of  water,  2,466  1.  f.  of  revetment; 
estimate,  $198,044.14,  60,  80,  81,  82. 

By  Capt.  Mansfield,  1873,  crib  pier  ex- 
tension; north  pier  50O 1.  f.,  south  pier  if 
necessary,  channel  widened  to  150  f . ;  esti- 
mate, $192,780,  78,  282,  284. 

By  C.  M.  Webb,  1873,  pier  extension: 
north  pier  450  1.  f.,  by  pilework,  south 
pier  576  f.,  50  f.  crib  pierhead  for  both 
piers;  completion  of  crib  work  on  north 
side  now  partly  built;  pile  revetment  and 
dredging,  78,  284,  285. 

Projects.     (See  Estimates  and  Plans, ) 

By  Maj.  Mansfield,  1868,  dredging  a 
channel  100  f.  wide  to  a  depth  of  12  f., 

€:B[ARIX>TTE  harbor,  FLA.  (Inside  Passage  to,  from  Panta- 

rasa). 

€>ominerce. 

Increasing  in  1896;  $154,500  annually, 
97,  1573. 


both  sides  to  be  protected  by  close  piling; 
modified  in  1876  by  the  substitution  of 
crib  for  pile  piers,  estimate,  $186,000,  69, 
80,  81,  82;  80,  214;  87,  2177. 

By  Ma[.  Mansfield,  1875-76,  pier  ex- 
tension, by  crib  work,  on  north  side, 
925  1.  f.  to  20  f .  of  water,  south  pier  625 
1.  f.  to  12  f.  of  water,  2,550  1.  f.  of  pile 
revetment,  and  dredging  in  channel  to  a 
depth  of  12  f. ;  also  removal  of  old  north 
pier;  estimate,  $186,000,  76,  ii,  523. 
Modification  of  above  to  meet  present 
requirements;  north  pier  to  12  f.  of  water, 
600  1.  f.,  south  pier  550  1.  f.,  removal  of 
old  north  pier,  and  dredging;  estimate, 
$91,303.50,  76,  ii,  523. 

In  1896  Capt.  Townsend  estimated  it 
would  cost  $160,000  to  obtain  a  depth  of 
16  feet  in  the  harbor,  97,  2953. 

PriTate  (State  and  corporate) 
lirork.     {Qee  Legislation.) 

$2,000  expended  in  construction  of  a 
pile  pier  in  1865,  extending  900  f .  into  the 
lake  to  a  depth  of  20  f.  of  water,  ample 
accommodation  for  shipping  interests. 

Attempt  to  open  a  cut  across  sand  beach ; 
work  abandoned  as  too  expensive,  69, 
79,80. 

Cut  made,  crib  piers  built,  dredging  to 
11  f.  of  water  in  nver,  78,  282. 

SarTeirs. 

By  W.  T.  Casgrain,  1868.  Report,  69, 
78. 

Examination  under  direction  of  Maj. 
Mansfield,  78,40,  281. 

Of  upper  and  lower  channels,  1883,  88, 
1806. 

Survey  with  a  view  to  obtaining  a  depth 
of  16  f.  ordered  by  act  of  June  3,  1896, 
made,  1896,  by  Capt.  Townsend  (report 
favorable).     (See  Projects),  97,  2953. 

Maps.     82,  2282;  88,  1806. 


Description  of,  1900,  2042. 

En^taieers. 

Chisf  of  Engineers.  Reports,  97, 
252,  99,  288,  1900,  327. 

Engikeebs  in  charge: 

Lt  Col.  W.  H.  H.  Benyaurd,  1897. 
Report,  97,  1572. 

Capt.  H.  Jervey,  1900.  Reports,  1900, 
2041,  2043. 

Assistants: 
Lt.  J.  J.  Meyler.    Report,  97,  1573. 
W.  H.  Caldwell.    Report,  1900, 2046. 

Ptaysteal  characterlstles. 

Description  of,  97,  1573;  1900,  2041. 
The  passage  known  as  Pine  Island  Har- 
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bor,  is  part  of  the  direct  water  route 
from  the  Caloosahatchee  River  to  Char- 
lotte Harbor,  or  by  way  of  Boca  Grande 
Pass  to  more  northern  Gulf  points,  97, 
1572. 

Projects. 

Capt.  Jervey  estimated,  1899,  it  would 
cost  $6,000  for  an  8-f.  channel,  bottom 
width  100  f.,  through  obstructive  shoals 
northefu^t  of  Patricio  Island  and  north- 
east of  Blind  Pass,  1900,  2045. 

SurTeys* 

Examination  ordered  by  act  of  June  3, 
1896,  made  under  the  direction  of  Lt. 
Col.  Benyaurd,  1896  (report  favorable), 
97,  1572. 

Examination  and  survey  onlered  by 
act  of  Mar.  3,  1899,  made,  1899,  under 
direction  of  Capt.  Jervey  (report  favor- 
able; see  Projects),  1900,  2041,  2043. 
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lUver). 


Engineers. 

Chief  of  Ekginsbbs.  Reports,  80, 
132;  81,  179;  82,  175. 

Engineer  in  Charge.  Lt.  Col.  Q.  A. 
Gillmore,  1880-82.    Report,  82,  1204. 

AssiBTANT.  W.  G.  Williamson.  Re- 
port, 82,  1219. 

Plan. 

By  Lt.  Col.  Gillmore,  1882,   opening 


steamboat  communication  from  6t 
Johns  River,  Fla.,  by  way  of  Tohopoke- 
liga  Lake,  to  Charlotte  Harbor  or  Fease 
Creek;  estimate,  $5,662,812, 82,  1216. 

Surrejr. 

Ordered  by  act  of  June  14,  1880,  80, 
132;  made  under  direction  of  Lt.  Col. 
Gillmore,  1882,  82,  1204. 


CHARLOTTE  HARBOR  AND  PEACE  CREEK,  FLA.    (See  Punia- 

rasa  and  Si.  Johns  River. ) 


Appropriations. 

1890,  $35,000,  91,  1648. 

1894,  20,000,  95,  1562. 

1896,  20,000,  96,  1330. 

1899,  25,000,  99,  1627. 


Total,  100, 000 

Commerce. 

Requirements  of  80,  1100;  86,  1286. 
Commerdalinterests,  91,  1682;  1900, 
2050. 

Contracts. 

1891.  Alabama  Dre<lging  &  Jetty 
Co.,  dredging,  25  cents  per  c.  y.,  91, 1647. 

1  §94.  J.  A.  Bryan,  dredging,  24  cents 
perc.  y.  ($16,800),  95,  1553. 

1 897.  J.  A.  Bryan,  dredging,  29  cents 
perc.  y.,  97,  1559. 

1S99.  Stewart  Contracting  Co.,  and 
National  Dredging  Co.,  19  cents  per  c.  y. 
($23,750),  99,  1628,  1900,  2017. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
140;  85,  199;  87, 162;  91, 190, 196;  92, 
187;  93,206;  94,191;  95,216;  96,  194; 
97,  246;  98,  240;  99,  279,  288;  1900, 
317,  327. 

Engineers  in  charge: 

Capt.  A.  N.  Damrell.  Report,  80, 
1100. 

Capt.  W.  T.  Rossell.     Report,  85,1286. 

Lt.  W.  M.  Black,  1887-92.  Reports, 
87,  1258;  (Capt),  91,  1646,  1681,  1683, 
1684. 

Maj.  J.  C.  Mallery,  1892.  Report,  92, 
1379. 

Lt.  A.  M.  D'Armit,  1893.  Report,  98, 
1663. 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
ports, 94,  1236;  95,  1551. 

Lt.  Col.  W.  H.  H.  Benvaurd,  1896-98. 
Reports,  96,  1329;  97,  1559;  98,  1335. 

Capt.  H.  Jervey,  1899.  Reports,  99, 
1626;  1900,  2048,  2053. 

Capt.  T.  H.  Rees,  1900-.  Report, 
1900,  2017. 

Assistants: 
J.  L.  Meigs.     Report,  80,  1101. 
J.  H.  Bacon.     Report,  91,  1648. 


Lt  J.  J.  Meyler.    Report,  97,  1573. 
Lt  F.  C.  Boggs.     Report,  1900,  2052. 

Operations. 

1890-91.  Excavation  of  channel, 
91,  1647. 

1 89^93.  141,293  c.  y.  dredged,  93, 
1664. 

1894-95.  20,553  c.  y.  dredged,  95, 
1552. 

1895-96.  49,167  c  y.  dredged,  96, 
1329.  \ 

1896-97.  15,173  &  y.  dredged,  97, 
1559. 

1897-98.  43,427  c.  y.  dredged,  98« 
1335. 

1899-1900.  125,182  c.  y.  dredged, 
1900,  2017. 

Physical  characterlstlet. 

Description  of,  91,  1646;  1900,  2053. 

Planf .     (See  Project. ) 

In  1880  Capt  Damrell  reported  that 
Charlotte  Harbor  did  not  require  improve- 
ment; that  to  improve  Peace  Creek  from 
its  inouth  to  Fort  Meade  would  cost 
$17,000,  80,  1100. 

In  1884  Capt  Rossell  reported  that  there 
was  no  present  need  for  tne  improvement 
of  Charlotte  Harbor,  85,  1286. 

In  1887  Lt  Black  did  not  consider  the 
harbor  worthy  of  improvement,  87, 1258. 

Projects.    (See  Plans.) 

By  Capt  Black,  1891,  12-f.  channel, 
from  50  to  60  f.  wide,  across  all  the  shoals 
between  Boca  Grande  and  Punta  Gorda; 
estimate,  $35,000,  91,  1684. 

By  Maj.  Handbury,  1895,  expenditure 
of  the  appropriation  of  1894  in  dredging 
on  the  shoals  near  Cape  Haze,  and  m>m 
thence  outward  toward  Boca  Grande 
Pass,  96,  1552. 

By  Lt  Col.  Ben}[aurd,  1896,  expendi- 
ture of  the  appropriation  of  1896,  m  im- 
proving the  channel  over  Cape  Haie 
shoal,  and  for  widening  the  channel  lead- 
ing to  the  wharves  previously  dre^j^ed, 
96,  1330. 

Capt.  Jervey  estimated,  1899,  it  would 
cost  $140,000  for  a  24-f.  channel  300  f. 
wide  across  the  bar  at  the  entrance  of  the 
tiarbor,  with  $1,000  annually  for  mainte- 
nance, 1900,  2054. 
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rHAJRIiOTTE  HARBOR  AND  PEACE  CREEK,  FLA.— Continued. 


Surre  JTB.     ( See  Plans, ) 

Ordered  by  act  of  Mar.  3, 1879,  80, 140; 
made  under  the  direction  of  Capt.  Dam- 
rell,  80,  1100;  by  act  of  July  6,  1884,  by 
CaptRoflsell,  85,  1286;  by  act  of  Aug.  5, 
1886,  by  Lt,  Black,  87,  1268. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Capt. 
Black,  01,  1684. 

Survey  of  the  shoal  north  of  Cape  Hase 
to  determine  the  beet  location  on  which 
to  develop  a  12-f.  channel  made  by  Maj. 
Handbury,  1894,  04,  1236. 


Examination,  plan,  and  estimate  for 
improvement  of  Boca  Grande  and  Char- 
lotte harbor  with  view  to  obtaining  a 
depth  of  24  f .  of  water  over  the  bar  at  the 
entrance  of  the  harbor  and  18  f.  thence 
up  to  PuntaGorda  ordered  by  act  of  Mar. 
3,  1899,  made,  1899,  under  direction  of 
Capt.  Jervey  (report  favorable)  (see 
Projects),  1000,  2049,  2053. 

Maps. 
01,  1650,  1685. 


CHARIiOTTE  HARBOR.  MOUTH  OF  OEIVESEE  RITER,  N.  Y.a 

(See  Oenesee  River. ) 


Appropriations.  ^ 

1828,  $300.00  (survey),  act  May  23. 
10,000.00,  66,  ill,  30. 
13,336.00,  66,  iii,  30. 
16,670.00,  66,  iii,  30. 
16,000.00,  66,  iii,  30. 
15,000.00,  66,  iii,  30. 
20,000.00,  66,  iii,  30. 

2,390.00,  66,  iii,  30. 
20,000.00,  66,  iii,  30. 
10,000.00,  66,  iu,  30. 
25,000.00,  66,  iii,  30. 
10,000.00,  66,  iii,  80. 
20,000.00,  66,  iii,  30. 
176.10,  66,  iii,  30. 
25,000.00  (allotted) ,  66,  iii,  30. 
75,607.30,  66,  iii,  30. 

1,100.00  (allotted),  60,  22;  act 
July  25. 

1,000.00  (allotted) ,  60,  23;  act 

Apr.  10. 
12,000.00,  70,  53. 
10,000.00,  71,  50. 

5,000.00,  75,  59. 

1,000.00,  78,  132. 

1,000.00,  70,  175. 

6, 000. 00,  80,  2207. 

2,500.00,  81,2437. 
35, 000. 00,  82,  2445. 
20, 000.  00,  84,  2137. 
26, 250. 00,  86,  1888. 
45, 000. 00,  88,  2072. 
25, 000. 00,  00,  2852. 
25, 000. 00,  02,  2556. 
15,000.00,  06,  3186. 
12,000.00,  06,3136. 

7,000.00,00,3131. 


Contraeto. 

1866.  R.  Allen,  materials,  66,  iv, 
166.  Syracuse  Iron  Works,  materials, 
66,  iv,  166.    Thomas  Parsons,  materials, 

66,  iv,  166. 
1S67.    T.  Parsons,  materials,  67,  243. 

W.  Burke  &  Co. ,  materials,  6  7 ,  243.  J  en- 
nings 6l  Hart,  labor,  67, 243.  R.  Gorsline, 
labor,  67,  243. 

1§7SI.  J.  McLean,  materials  and 
labor,  72,  253. 

1 S 7ft.  Hunter  &  Cunningham,  mate- 
rials and  labor,  76,  331. 

18§3.  A.  J.  Packard,  iron  for  pier 
extension,  88,  1943.  J.  W.  Dennis,  la- 
bor and  materials  (except  iron)  for  600 
1.  f.  of  extension,  88,  1942;  completed, 
84   2137. 

1§94.  J.  B.  Donnelly,  350  1.  f.  of 
pier  extension,  86,  2271;  extended,  86, 
2272;  completed,  86,  1887. 

Enirineers. 

Chief  of  Engineers: 
Transmits  estimates  for  the  depening 

of  lake  harbors,  67,  252. 
Reports,  66,  4;  ii,   39,  41;  iii,  16,  30 

67,  32;  68,  45;  60,  40;  70,  52;  71,  50 
72,  46;  73,  47;  74,  54;  76,  58;  76 
110;  77, 117;  78, 132;  70, 175;  80,  231 
81,317;  82,311;  88,319;  84,323;  86 
348;  86,  342;  87,  308;  88,  282;  89,  333 
00,302;  01,378;  02,357;  93,  40^);  04 
384;  06,  418;  06,  376;  07,  474;  08,  463 
00,  544;  1000,  612. 

Engineers  in  Charge: 

Capt.  T.  W.  Maurice,  1828;  74,  247. 

Capt.  A.  Canfield,  1842;  74,  248;  76, 
ii,  584. 

Maj.  W.  Tumbull,  1853-56.  S.  Doc. 
42,  35th  Cong.,  Ist  sess.,  pp.  3,  22,  138. 

Maj.  J.  D.  Graham,  1857.  Report,  S. 
Doc.  42,  35th  Cong.,  Ist  wss.,  p.  138. 

Capt.  J.  A.  Tardy,  1865-67;  66,  4;  ii, 
41;  iii,  15.     Reports,  66,  51;  iv,  161, 164. 

Lt.  Col.  C.  E.  Blunt,  1867-69;  67,  32. 
Reports,  67,  240,243,245;  68,  249. 

a  Survey.— Report,  Jan.  22, 1829;  estimate.  ta3,919.16.    (H.  Doc.  No.  428.  55th  Cong..  2d  nohs.) 
b Total  to  ana  Including  1875,  according  to  reports,  9308,578.40.    According  to  U.  Doc.  120.  44tl] 
Cong..  iMl  sess.,  W07,178.40. 


1829 
1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1844 
1852 
1853 
1864 
1866 
1868 

1969 

1870 

1871 

1875 

1878 

1879; 

1880, 

1881 

1882, 

1884 

1886 

1888 

1890: 

1802, 

1894 

1896 

1899 


Total,  528, 328. 40 

Commerce. 

Important,  66,  iii,  30;  67, 241 ;  68, 249. 

Charlotte,  the  port  of  entry  for  Roches- 
ter, 69,  179. 

Total  value  of  the  freight,  1896,  esti- 
mated at  $1,570,000;  58,235  passengers 
were  carried,  96,  3136. 

Chiefly  in  coal,  1899,  99,  3131. 


196 


ANALYTICAL   AND   TOPICAL   INDEX   TO 


CHARIXrrTE  HARBOR,  MOUTH  OF  GENESEE  RITER,  K.  T.— 

Continued. 


Mai.  M.  D.  McAleeter,  1869;  69,  170; 
76,  ii,  584. 

Maj.  F.  Harwood,  1868;  69,  170;  76, 
ii,  586. 

Maj.  N.  Bowen,  1869-71 ;  69, 170.  Re- 
ports, 69,  178;  70,  202;  71,  228. 

Maj.  J.  M.  Wilson,  1871-76.  Reports, 
72,  252;  78,  369;  74,  247;  76,  330. 

Maj.  W.  McFarland,  1876-83.  Reports, 
76,  ii,  582;  77,  978;  78, 1273;  79, 1727; 
80,  2207;  81,  2436;  82,  2444. 

Lt.  Col.  H.  M.  Robert,  1883-86.  Re- 
ports, 88,  1942;  84,  2137. 

Capt.  E.  Maffoire,  1886-86.  Reports, 
85,  2271;  86,  1887. 

Capt.  C.  F.  Palfrey,  1886-90.  Reports, 
87,  2371;  88,  2069;  89,  2407. 

Maj.  M.  B.  Adams,  1890-91.  Reports, 
90,  2849, 2854. 

Capt.  D.  C.  Kingman,  1891-95.  Re- 
ports, 91,  2899;  92,  2551;  93,  3132;  94, 
2455;  95,  3183. 

Maj.  W.  S.  Stanton,  1896-98.  Reports, 
96,  3131;  97,  3269,  98,  2799. 

Capt.  G.  D.  Fitch,  1899.  Reports,  99, 
3130;  1900,  4163. 

Estimate*.    (See  also  Projects. ) 
Bv  Maj.  Tumbull,  1853,  repairs,  $24,000, 

76,'ii,  584. 
By  Lt.  Col.  Blunt,  deepening  harbor 

to  14  f .  at  mouth  of  Genesee  River,  $25,000, 

67,  252. 

By  Maj.  McFarland,  rebuilding  super- 
structure  of   piers,  $45,000,    79,   1728. 

Excess  of  appropriations  over  estimates 

accounted  for,  74,  249. 

Operations,  a 

1  §39-33.  Construction  of  east  and 
west  piers  2,407  f.  and  2,305  f.  in  length, 
respectively,  74,  247. 

1833-34.  Piers  extended  to  length 
of  2,876  f.  each,  74,  247. 

1§43.  60  f.  of  both  piers  carried 
away,  74,  248. 

1959-53.  Repairs;  condition  of 
piers.  8.  Doc.  42,  35th  Cong.,  1st  sess., 
p.  138. 

1857.  East  pier  is  2,034  f.  long,  west 
pier  1,943  f.  long.  S.  Doc.  42,  35th  Cong., 
Ist  sess.,  p.  138. 

1864-65.  Repairs,  east  pier  2,400  f. 
long;  condition  of  piers,  66,  51. 

1865-67.  Rt^imirs  to  west  pier,  66, 
ii,  39,  iv,  161 ;  67,  32,  240. 

1867-69.  Repairs  in  general,  68, 
45,  249;  69,  40,  179. 

1869-70.    Repairs  completed;   east 

?ier  2,345  f.  long,  west  pier  2,454  f.  long, 
0,  52,  202. 

1870-71.  Superstructure  i-aised;  2 
cribs  (60  f.)  sunk  in  extension  of  east 
pier,  71,  50,  228. 


1871-77.  Repairs;  east  pier  2,460  f. 
long  and  west  pier  2,700  f.  long,  72,  46, 
253;  73,  47,  259;  74,  64;  76,  68,  330; 
76,  110;  ii,  582;  77,  117,  978. 

1 8 78-79.  Repairs;  east  pier  2,425  f. 
long,  79,  176, 1727. 

Injuries  to  piers  by  oollisioDs  and  gales, 
75,  331. 

1879-80.  Repairs  to  east  and  west 
piers,  80,  2207. 

1 8  80-8 1  •  Repairs  to  west  pier;  707  f. 
of  superstructure  of  east  pier  rebuilt,  81, 
2436. 

1881-89.  43  f.  of  east  pier  super- 
structure rebuilt,  89,  2444. 

1883-84.  16  cribs  (30  f.  in  length^ 
placed  in  east  and  west  piers  and  600  1.  f. 
superstructure  built  over  same,  84,  2137. 

1884-85.  One  and  one-half  cribs 
framed,  85,  2272. 

1885-86.  360  1.  f.  of  pier  extension 
completed,  86,  1887. 

1986-87.  800  1.  f.  superstructure 
east  pier  built,  87,  2372. 

1887-88.  1,400  1.  f.  of  west  pier 
superstructure  rebuilt;  breaches  in  west 

f)ier  repaired;  pocket  in  east  pier  rebal- 
asted ;  156  detached  piles  removed ;  work 
done  by  hired  labor,  88,  2070. 

1888-89.  20,000  c.  y.  dredged; 
repairs  to  east  and  west  piers,  89,  24(]§. 

1889-90.  98,377  c.  y.  dredged,  90, 
2851. 

1890-91.  Superstructure  of  Section 
E  of  east  jett^  rebuilt  for  a  distance  of 
995  1.  f. ;  repairs  to  outer  end  of  east  pier; 
18,680  c.  y.  dredged  from  the  channel, 
91    2901. 

1891-93.  83,613  c.y.  dredged;  west 
jetty  superstructure  renewed;  repaire  to 
superstructure  on  east  and  A'^est  jetties, 
99,2666. 

1899-93.  64,960  c.  f\  dredged;  and 
extension  of  west  jetty  m  progress,  93, 
3134. 

1 893-94.  In  connection  with  previ- 
ous year  the  west  jetty  was  extended  365 
f.   94   2458. 

'  1894-95.  67,650  c  v.  dredged,  95, 
3186. 

1895-96a.  East  pier  extended  121  f., 
96,  3135;  1,920  c.  y.  dredged  and  repaiis 
made  to  piers,  96,  3136. 

1896-97.  Over  18,840  c.  y.  dredged 
and  west  pier  repaired,  97,  3270. 

1897-98.  49,973c.  y.,s.m.,  dredged, 
98,  2799;  and  minor  repairs  made  to  the 
jetties,  98,  2800. 

1898-99.  Repair  and  fitting  out  of 
dredging  plant,  99,  3131. 

1899-1900.  53,865  c.  y.  dredged, 
east  and  west  piers  repaired,  1900,  4163. 


a  History  of  operations  from  1829,  86,  8131. 
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Plijsical  cliaracterlBtlet. 

Bhoal  off  oater  end  of  east  pier,  78, 359. 

Effect  of  pier  extension  upon  depth  of 
channel,  74,  247;  76,  ii,  583. 

Advance  of  shore  line,  76,  ii,  585. 

Description  of,  74,  247;  88,  2072;  96, 
3134;  97,  3270. 

Good  harbor  of  refuge  near  the  middle 
of  the  American  shore  of  the  lake  and 
about  midway  between  the  Niagara  and 
St  Lawrence  rivers,  97,  3271. 

The  sediment  deposited  by  freshets  of 
the  Creneeee  River,  on  which  the  harbor 
is  situated,  necessitates  more  or  less  dredg- 
ing annually  to  maintain  the  depth  of  16 
f.  m  the  channel,  98,  2800. 

Projects,    ^de  EaimcUes,) 

By  Capt.  T.  W.  Maurice,  1829,  construc- 
tion of  parallel  piers,  74,  247. 

For  masonry  superstructure,  1836,  to 
supersede  woooen  one;  ultimately  aban- 
doned, 74,  247. 

By  Maj.  J.  D.  Graham,  1857,  general 
rebuilding?  of  eastern  pier;  estimate,  $41)- 
084.34.  S.  Doc.  42, 35th  Cong.,  1st  sess., 
p.  138. 

By  Gapt.  J.  A.  Tardy,  1865,  repairs  and 
dredging;  estimate,  $75,607.30;  in- 
creased by  Lt  Col.  Blunt  to  $85,607.30, 
66,  4,  51;  67,  33. 

By  Maj.  N.  Bowen,  extension  of  east 
pier;  estimate,  $45,000,  69,  40,  179;  70, 
203. 

By  Maj.  J.  M.  Wilson,  repairs  to  cost 
$5,000,  74,  249;  76,  59. 

By  Maj.  W.  McFarland,  annual  repairs 
to  piers,  $1,000,  76,  ii,  582. 


The  projects  of  1829-^,  modified,  1881, 
by  Maj.  M!cFarland,  to  provide  for  an  ex- 
tension of  the  piers  to  the  15-f.  curve  in 
the  lake,  with  the  formation,  by  dredg- 
ing, of  a  channel  between  the  piers  15  f. 
deep;  estimate,  $154,000,  81,  2437;  86, 
343.  Modified  in  1889  to  provide  for  the 
maintenance  of  existing  works  and  of  a 
channel  200  f.  wide  and  16  f .  deep  at  ex- 
treme low  water.  Estimate  for  comple- 
tion, including  appropriation  of  1890, 
$31,400,  90,  2852. 

By  Capt.  Kingman,  1891,  to  secure  and 
maintain,  by  pier  extension  anddredgine, 
a  channel  of  navigable  width  and  15  1. 
depth  at  extreme  low  water;  estimate  for 
completion,  $109,650,  92,  2556. 

By  the  Chief  of  Enpneers,  1896,  for 
modification  of  the  proiect  to  obtain  and 
preserve  a  depth  of  16  f.  at  low  water  by 
dredging  without  further  extension  of  the 
piers  at  this  time,  97,  3270;  98,  2799. 

By  Capt.  Fitch,  1899,  for  applying  ap- 
propriation of  1899  to  redredging  channel 
between  piers  to  a  provisionafwidth  of  150 
f.,  and  to  repairs  of  piers,  99,  3131. 

Sorveyt. 

By  Capt.  T.  W.  Maurice,  1828,  74,  247. 

Under  direction  of  Maj.  J.  M.  Wilson, 
78   359*  74  248. 

Minor  sunreys,  94,  2459;  97,  3270; 
98,  2800;  99,  3131;  1900,  4163. 

Maps. 
Of  Genesee  River  Harbor,  76,  ii,  582. 
Harbor,  June  30,  1879,  79,  1728. 
81,  2436;  94,  2458. 


CHATHAM  HARBOR  (STAGE  HARBOR),  MASS. 


Appropiiationf. 

1890  $5,000.00,  91,  667. 
1896  5,000.00,  96,  615. 
1899   3,732.79,  99,  1093. 


Total,  13,732.79 

1891.  0*.  W.  Anthony,  dredging,  41 
cents  per  c.  v.,  92,  596. 

ISM.  A.  E.  Smith,  dredging  25,312 
c.  y.,  32  cents  per  c.  y ;  bowlder  removal 
over  3  tons,  $10,  99,  1094;  annulled, 
1900,  1217. 

Enslneers. 

Chief  of  Enoinbebs.  Reports,  91, 
46;  92,51;  98,52;  94,49;  95,53;  96, 
53;  97,  62;  98,  69;  99,  80;  1900,  92. 

Engineebs  in  Chaboe: 
Lt.   Col.    S.    M.  Mansfield,    1890-98. 


Reports,  91,  667;  92,  595;  98,  786;  94, 
566:  95,  641;  96,  615;  97,  868;  98,  882. 
Col.  C.  R.  Suter,  1899-.    Reports,  99, 
1093;  1900,  1217. 

Operations. 

1891-93.  8,794  c.  y.  dredged,  92, 
595. 

1  §99-1900.  1,447  c.  y.  dredged 
(contract  annulled),  1900,  1217. 

Projects. 

By  Lt.  Col.  Mansfield,  1890,  inner  har- 
bor excavation,  channel  6  f .  deep  at  mean 
low  water,  through  the  three  obstructing 
bars,  100  f .  wide  at  the  inner  and  200  L 
wide  at  the  outer  end;  estimate,  $10,000, 
91,  667;  estimate  increased  by  $3,732.79, 
1896,  97,  859. 

By  Col.  6uter,  1899,  for  exx)enditure 
of  available  funds,  99,  1093. 
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Commerce. 

Sixty  to  100  catboats  make  the  harbor 
in  the  summer  season,  05 ,  648. 

Enylneert. 

Chief  of  Enoinbkrs.    Report,  05,  54. 
Engineer  in  Chaboe.    Lt.  Col.  8.  M. 
Mansfield,  1894-95.    Report,  05,  647. 


HARBOR,  HAW. 

Pliyileal  ctaaracterlstfcs. 

Description  of;  a  pool  or  inlet  formed, 
1851,  in  the  drifting  sands,  05,  647. 

Survey. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  by  Lt.  Col.  Mansfield,  1894 
(report  unfavorable),  05,  647. 


CHAITAHOOCHE  AlVD  FLIBTT  RITCRS,  A1.A.,  FL.A.,  AlVH  OA.a 

(See  Survqfs, ) 

Part.  AppiopriatioiUL 

A.— Chattahooohe  and  Flint  riyen,  Ala.,  FU.,  and  Oa S122,000 

B.—Chattahooche  River,  Ala.  and  Oa 290,000 

C.—FUnt  River,  Ga 176,000 

Total 5S8,00D 


Part  A.-'Chattali€M>eliee  and  Flint  RiTen,  Ala.,  Fla.,  and  Oa. 


Appropriations. 

1835,6  $2,000,  act  Feb.  24. 

1874,  25,000,  74,  76,876;  75,  81. 

1875,  25,000,  75,  82. 

1876,  20,000,  76,  73,495. 
1878,  618,000,  78,  170;  70,  819. 

1878,  610,000,  78,  170;  70,  819. 

1879,  615,000,  70,  102,  816,  818. 
1879,    c 7,000,  70,  818. 

Total,  122,000 

Commerce. 

Statistics,  Chattahooche  and  Flint,  77, 
416;  78,  592;  70,  816.  Chattahooche, 
72,  625;  78,  702.  Flint,  78,  709;  70, 
821. 

Gnfi^lneerfl. 

Chief  of  Eng  ineers.  Reports,  7 1 ,  69 ; 
72,  63,  64;  78,  67,  68;  74,  76;  75,  81; 

76,  73;  77,  71;  78,  80,  81, 105;  70, 101, 
102,  142. 

Engineers  in  Charge: 

Col.  J.  H.  Simpson,  1871.  Report,  72, 
584. 

Capt.  A.  N.  Damrell,  1873-.  Reports, 
78, 699,  707;  74,  896;  75,  ii,  10;  76, 494; 

77,  415;  78,  591,  592;  70,  814,  817,  818. 

Assistants: 
C.  F.  Trill.    Report,  72,  623. 
M.  J.  Mack.     Report,  78,  698. 
W.  Griswold.     Report,  78,  700. 
H.  A.  Pattison,  78,  707. 
H.  K.  Hodges.     Report,  78,  708. 
H.  Oladowski,  75,  li,  10. 
P.  Robinson.    Report,  70,  818. 

E»tlmate».     (For  Chattahooche,   un- 
less otherwise  stated. ) 
By  C.  F.  Trill,  1872,  improvement  of 
the  river  from  Columbus  t<j  its  mouth, 

a  Survey  .^Report,  July  4, 1853;  estimate,  $30,000.    (H.  Doc.  No.  482,  65th  Cong.,  2d  sem.) 
b  Chattahoochee.  c  Flint.  d  History  of  operationii  to  1870,  79.  814,  817. 


at  Apalachicola:  l:5t,  $464,000;  2d, 
$327,000;  3d,  $85,185,  72,  63,  585,  629- 
635. 

By  Capt  Damrell,  W.  Griswold,  and 
M.  J.  Mack,  1873,  Columbus,  Ga.,  to  Chat- 
tahoochee: Ist,  $63,333;  2d,  $81,914;  3d, 
$982,945,  78,  700,  704-707. 

By  Capt  Damrell,  1873,  removal  of 
snags,  rock,  gravel,  etc.,  and  construction 
of  dams,  $145,247.66,  74,  897.  In  1879, 
to  complete  existing  project,  $105,000, 
and  $5,000  annually  tor  maintenance, 
79,  816. 

By  Capt  Damrell  and  H.  K.  Hodges, 
1873,  3-f.  channel  in  Flint  River,  Chatta- 
hoochee to  Albany,  $184,862,  78,  707, 
721;  74,  897.  Completion  of  existing 
project,  $105,000,  and  $2, 000  annually  for 
maintenance,  79,  818. 

By  Capt  Damrell  and  P.  Robinson, 
1879,  Flint  River,  Albany  to  Montezuma, 
$15,000  to  $15,100,  79,  819,  820. 

By  Capt  Damrell,  1873,  Chattahoochee 
and  Flint  rivers,  $330,109.66,  74,  897. 

Operations*  << 

Chattahoochbb  RnrsR. 

1§  74-75.  Confined  chiefly  to  Wol- 
fax  Bar.  A  wreck,  500  c.  v.  sand,  gravel, 
and  rock,  a  large  number  of  snags,  sunken 
logs,  and  overlmnging  trees  removed  from 
alx)ve  and  below  the  bar;  275  f.  of  iettv 
built,  76,  81,  ii,  10. 

1875-76.  Jettv  extended  235  f.; 
constniction  of  200  i.  of  new  jetty  below 
the  bar  and  380  f.  of  breakwater;  ob- 
structions removed,  76,  73,  495. 

l§76-77.  Snags,  etc.,  removed,  jet- 
ties repaired,  extension  of  breakwater 
560  f.,  and  several  shoala  improved  by 
blasting,  77,  71,  415. 
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18y7-T§.  Completion  of  4-f.  chan- 
nel oyer  Wol£ax  Bar  by  construction  of 
shore-protection  jettiee  and  wing-dams; 
enags  and  logs  removed;  channel  60  f.  by 
4  f .  obtained  by  blaating  rock  on  shoals, 
78,  80, 691. 

1878-79.  SnaffS  and  trees  removed, 
jetties  repaired,  and  640  f.  of  brush  wing- 
dams  built  at  Upatoir  Bar,  70,  101,  591. 

Flint  River. 

187^76.  Obstructions  removed, 
76,  495. 

1877-78.  60-f.  by  4-f.  channel  ob- 
tained between  Bainbndge  and  Lamberts 
Island  by  blasting  rock  and  the  removal 
of  sunken  logs,  etc.,  78,  80,  592. 

1878-79.  Completion  of  improve- 
ments at  Lamberts  Island,  Broad  Axe, 
Bryants  Rocks,  Cross  Chute,  and  Red 
Bluff,  79,  102,  817. 

Physical  ctaaraeteiistlcs. 

Of  Chattahoochee,  72,  627;  78,  702. 
Of  Flint,  78,  707,  713;  79,  820. 

Plans.    ( See  EgHmates, } 

Bv  Oapt.  Damrell,  W.  Griswold,  and 
M.  J.  Mack,  1873,  between  Chattahoochee, 
Fla.,  and  Columbus,  Ga.,  removal  of  ob- 
structions, and  deepening  and  widening 
the  channel,  78,  700,  704-707. 

Private  (State)  work. 

Indifferent  results  obtained  fromappro- 


? nations  from  the  State  prior  to  the  war, 
2,  627. 

Projects.    (See  Eglimaies  and  Plans. ) 
By  Capt.  Damrell,  1873,  4-f.  channel 
in  dhattahoochee,  by  removing  obstruc- 
tions  and   straightening  and  widening 
channel,  78,  700;  74,  897. 

By  Capt.  Damrell,  1873,  3-f.  channel  in 
the  Flint  River,  below  Albany,  by  blast- 
ing, dredging,  wing-dams,  etc.,  78,  707; 
74, 897.  In  1 879,  removal  of  obstructions 
from  Albany  to  Montezuma,  79,  819. 

Snnreys. 

Chattahoochee  River. 

£arly  attempts  at,  72,  627. 

By  C.  F.  Trfll,  under  direction  of  Col. 
Simpson,  1871-72,  from  Columbus  to 
Eufaula.     Reports,  72,  584,  623. 

By  W.  Griswold  and  M.  J.  Mack,  1872, 
under  direction  of  Col.  Simpson  and  Capt 
Damrell,  Eufaula  to  mouth  at  the  junction 
with  the  Flint,  78,  699,  700. 

Under  direction  of  Capt.  Wm.  R.  King, 
above  Columbus,.  78,  105;  79, 142. 

Flint  River. 

By  H.  K.  Hodges  and  H.  A.  Pattison, 
1872-73,  under  direction  of  Col.  Simpson 
and  Capt.  Damrell,  from  Chattahoocnee, 
Fla.,  to  Albany,  Ga.  Reports,  73,  707, 
708. 

By  P.  Robinson,  1878-79,  under  direc- 
tion of  Capt.  Damrell,  Albanv  to  Monte- 
zuma.    Reports,  79,  818,  820. 


Part  B. — Chattaboocbee  RiTer,  Ala.  and  Oa. 


Appropriations. 

1880.  120,000,  80, 

20,000,  81, 

25,000,  82, 

35,000,  84, 

20,000,  86, 

20,000,  88, 

20,000,  90, 

a  25,000,  92, 

0  30,000,  96, 

a  25,000,  96, 

a  50,000,  99, 


1881 

1882, 

1884 

1886! 

1888 

1890; 

1892 

1894 

1896 

1899 


1073. 
1186. 
1261. 
1167. 
1169. 
1183. 
1648. 
1406. 
1620. 
1357. 
1662. 


Total,  290,000 

Commerce. 

Navigation  benefited  by  improvement, 
90   1646. 

Description  of,  98, 1700;  96, 1363;  97, 
1619. 

The  maintenance  of  a  good  navisable 
channel  of  great  importuice  to  a  large 
section  of  country  extending  from  Cto- 
Imnbus,  Ga.,  to  Apalachicola,  Fla.*,  98, 
1700. 

In  1897-98  apparently  no  commerce, 
West  Point  to  Franklin,  98,  1393. 

«  See 


Contracts. 

18§§.  M.  A.  Sweeney  &  Bro.,  drill- 
ing barge,  $3,400;  dumping  flat,  $600, 89, 
1395. 

1900.  M.  A.  Sweeney  Shipyard  & 
Foundry  Co.,  dipper  dredge,  $13,749, 
1900,  2109. 

Engineers. 

Chief  op  Enoinbbrs.  Reports,  80, 
134,  190;  81, 182, 189;  82,  177,  252;  83, 
188;  84, 196;  86,  202;  86,  200;  87, 169; 

88,  156;  89,  181;  90,  164;  91, 199,  211; 

92,  195;  93,  215;  94,  200,  201;  95,  227; 
96,  201;  97,  256,  257;  98,  252,  253;  99, 
293,  294;  1900,  333,  334,  344. 

Enoinebrs  in  Charge: 

Maj.  W.  R.  King,  1878-80.  Reports, 
80,  1705;  82,  1875. 

Maj.  A.  N.  Damrell,  1880-85.  Reports, 
80,  1070;  81,  1182;  82,  1259;  83,  973; 

84,  1167. 
Capt.  R.  L.  Hoxie,  1885-89.     Reports, 

85,  1303;  86,  1168;  87,  1283;  88, 1181. 
Capt.  P.  M.  Price,  1889-93.     Reports, 

89,  1393;  90,  1645;  91, 1702;  92, 1405; 

93,  1698. 
Pn-jjecte. 
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Maj.  F.  A.  Mahan,  1894-98.  Reports, 
94,  1258, 1261;  05, 1619, 1623;  96,  1366, 
1364;  97,  1616,  1620;  98,  1387,  1393. 

Capt.  C.  A.  F.  Flagler,  1899-.    Reports, 
99,  16()0,  1663;  1900,  2106,  2110. 
Ahsiktantr: 

B.  W.  Frobel.     Report,  80,  1708. 

D.  L.  Sublett.     Re|)ort,  80,  1719. 

T.  Robinson.  Reports,  89,  1395;  90, 
1646;  91,  1758. 

Operations. 

1  lit  T9-I^O.  Baive,  magazine  boat,  and 
scow  built;  2,693  1.1.  jetty  built;  51  snags 
and  585  e.  y.  rock  removeil,  80,  1071. 

l(i||IO-l»l.  2  bargeH  built,  1  steamer 
repaired,  176  c.  y.  rock  rem ove<l,  81, 1183. 

IMMl-Hd.  640  snags  and  tn^es  re- 
moved, 1,682  1.  f .  jetty  built,  and  77  1.  f. 
repaired;  2,614  c.  y.  r(x*k  removed,  960 
conls  brush  fascines  constnicte<l,  82, 1259. 

1MH3-M3.  292  snags  and  trees  and 
1,968  c.  y.  rock  removed;  2,060  1.  f.  jetty 
built,  83,  973. 

1MN3-94.  634  snags  and  trees  and 
2,531  c.  y.  rock  removed;  2,377  1.  f.  of 
brush  jetties  built;  2  barges,  2  skiffs,  and 
3  bateaux  built,  84,  1168. 

1§  1(4-9 5.  l,100snags,  logs,  and  trees, 
3  wrecks  from  channel,  and  3,764  c.  y. 
rock  removed,  86,  l*i04. 

1  §§5-1*6.  4,473  c.  y.  rock  removed; 
steam  snag  l)oat  completed  and  eciuipi^, 
86,  1168. 

l§§6-§7.  1,733  logs  and  trees  re- 
moved bv  United  States  snag  l)oat;  3,007 
c.  y.  marl  excAvateil  at  Uchee  Shoals,  87, 
1284. 

l§§r-§§.  3,818  c.  y.  marl  and  1,354 
snags,  logs,  and  trees  removed  from  the 
river;  repairs  made  to  jetties  at  Mound 
Bar,  88,  1182. 

l§§§-§0.  753  c.  y.  rock  and  2,225 
logs,  snags,  and  overhanging  trees  re- 
moved from  the  channel,  89,  1395. 

1MM9-90.  576  c.  y.  rock  and  904 
snags  and  logs  removed  from  the  channel, 
90,  1647. 

1M90-91.  25  trees  cleartnl  from  the 
banks,  10  snags  and  166  c.  y.  marl  removed 
from  the  channel,  and  extensive  rejiairs 
made  to  snag  boat  ( Itattnhoorhee,  91 ,  1702. 

l§91-92.  366  snags  and  1,500  c.  y. 
gravel  removed  from  channel;  1,100  1.  f. 
pile-and-brunh  bank  j)rotection  and  jetty 
work  built,  92,  1406. 

1  §9tl-93.  l,500c)bHtructionH removed, 
805  c.  y.  gravel  and  567  c.  y.  rock  re- 
moved, 1,700  1.  f.  dams  and  400  s.  v.  pro- 
tection mats  constnicted,  and  the  null  of 
an  old  boat  sunk  to  form  a  jetty  135  1.  f. 
long,  98,  1699,  1702. 

l§9fS-94.  66  olistructions  removed 
from  the  banks  and  stream,  and  270  c.  y. 
rock  excavated  and  removed,  2  spur  dains 
were  built  and  repairs  made  to  snag  boat, 


and  178 1.  f.  training  dams  were  built^  98, 
1259,  1263. 

1894-95.  450  obstmctionB  were  re- 
moved, 257  c.  y.  rock  removed,  11,282  c.  y. 
gravel  and  sand  removed,  600  s.  y.  bank 
protection  built,  and  1,953  1.  f.  dams  re- 
paired, 96,  1621,  1625. 

1895-96.  29  obstructions  removed, 
4,165  B.  y.  plowed,  695  c  y.  gravel  re- 
moved by  scrapers,  230  1.  f.  longitndinal 
dikes  and  30  1.  f.  shore  protection  built; 
repairs  were  made  to  dikes,  rebuilding  of 
snag  boat  was  in  progress,  and  395  c.  y. 
rock  were  excavated  and  removed,  96, 
1361,  1362,  1364. 

1896-97.  About  1,600  obetractions 
and  102  c.  y.  rock  removed,  and  rebuild- 
ing of  snag  boat  in  progress,  97,  1617. 

1897-98.  About  2,000  obetractions 
removed,  25  c.  v.  rock  and  about  3,000  c  y. 
gravel  were  also  removed;  43  c.  y.  rock 
were  placed  as  ballast  in  an  old  hull,  297 
s.  y.  landslides  were  plowed,  10  cords  of 
brush  were  used  in  making  bank  protec- 
tion, 1,950  1.  f.  bank  protection,  1,4^  1.  f. 
dams  and  jetties,  and  230  1.  f.  old  dams 
w^ere  repaired,  98,  1390. 

1  §98-99.  SuBsboaAaiaUakoocIuxTe- 
paired,  and  some  obstructions  in  channel 
between  Columbus  and  Burdocks  Land- 
ing removed,  99,  1661. 

1899-1900.  4,574  snags  and  over- 
hanging trees,  2,942  c.  y.  rock  and  clay, 
and  a  wreck  removed  from  banks  and 
channel;  jetties  repaired  and  willows 
planted  for  shore  protection,  1900,  2107, 
2108. 

Physteal  ctaaraeterl§ti€«. 

Description  of,  97, 1618;  98, 1387, 1390. 
Description  of.  West  Point  to  Franklin, 
93,  1701;  94,  1261. 

P I ans.     ( See  Projects. ) 

By  Maj.  King,  1880,  Chattahoochee 
River,  excavation  of  channel  through 
led^  and  bars,  removal  of  isolated  and 
projecting  rocks,  and  the  building  of  jetty 
dams  to  contract  the  channel  to  its  normal 
width.  Also  by  the  construction  of  locks 
and  dams  where  the  fall  is  too  great  to  be 
overcome  bv  open-channel  na^ngation. 
F^timate,  $6;403,811,  80, 1708,  1721. 

By  Maj.  King,  1882,  West  Point  to  Bol- 
ton, 108  miles,  slack  water  navigation  by 
dredging,  wing  and  riprap  dam  construc- 
tion, and  the  construction  of  8  locks. 
F^timate,  $486,474.     82,  1876. 

Private  (corporate)  i¥ork. 

The  Chattahoochee  Navigation  Co. 
caused  a  survey  to  be  made  of  the  river, 
West  Point  to  Franklin,  1890,  03,  1702. 

Projects.    (See  Plans. ) 

By  Capt.  Damrell,  1873,  Chattahoochee 
River,  mouth  to  Columbus,  224  mUes, 
formation  of  channel  100  f.  wide  and  4  f. 
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deep  at  low  water,  by  blasting,  dredging, 
removal  of  ana^  and  logs,  and  the  con- 
straction  of  wing  dams,  78,  700;  80, 
1070;  86,  200.  Original  estimate,  $385,- 
274,  86,  1169;  87,  1283. 

Acts  of  1892,  1894,  1896,  1899  each  ap- 
propriated $5,000  for  between  West  Point 
and  Franklin. 

By  Capt.  Price,  1892,  for  the  removal 
from  Uie  river  between  West  Point  and 
Franklin  of  the  lesser  rock  shoals,  sand, 
and  gravel  bars  by  excavation  and  by 
works  of  contraction;  removal  of  over- 
hanging trees  from  the  banks,  and  snags, 
logs,  and  other  obstructions  from  tne 
d^nnel,  and  the  construction  of  locks 
and  dams  to  overcome  the  more  serious 
obstructions  to  give  a  minimum  depth  of 
3  f.  at  low  water;  estimate,  $364,340.43, 
98,  1702,  1703.  This  project  was  aban- 
doned with  the  exception  of  clearing 
obstructions,  and  in  1895  Maj.  Mahan  rec- 
ommended that  the  whole  work  be  aban- 


doned on  account  of  the  poor  results,  96, 
1625. 

Surveyt. 

Survey  above  Ck)lumbus  ordered  by 
act  of  June  18,  1878,  made  under  direc- 
tion of  Maj.  King  in  1880,  80,  1705. 

Survey  between  West  Point  and  Bolton 
ordered  by  act  of  March  3,  1879,  made  in 
1881  under  direction  of  Capt.  Damrell, 
81,  189. 

Examination  of  river  between  West 
Point  and  Bolton  ordered  by  act  of  March 
3,  1881,  made,  1882,  under  direction  of 
Maj.  King,  83,  1875. 

Examination  between  West  Point  and 
Franklin  ordered  by  act  of  September  19, 
1890,  made,  1890,  under  direction  of  Capt 
Price  (Col.  Comstock's  report  unfavor- 
able), 91,  1757. 

Survey  of  Chattahoochee  Biver,  Ga., 
West  Point  to  Franklin,  ordered  by  act  of 
March  3,  1899,  in  progress,  1900,  344. 

Maps.    80, 1708;  98,  1700;  98,  1392. 


Part  €•— Flint  River,  Ga. 


Appropriations. 

1880,  $20,000,  80,  1075. 

1881,  15,000,  81, 1188. 

1882,  25,000,82,1263. 
1884,  20,000,84,1173. 
1886,  20,000,  86,  1164. 
1888,  20,000,  88,  1177. 
1890,  20,000,  90,  1639. 
1892,  15,000,  92,  1404. 
1894,  8,000,  95,  1619. 
1896,  8,000,  96,  1355. 
1899,      5,000,  99,  1658. 

Total,  176,000 

Commeree* 

Important,  83,  977. 
Increase  in  river  business  due  to  im- 
provement, 88,  1178. 
Comparatively  unimportant,  98,  1697. 

Contracts. 

1899.  M.  A.  Sweeney  &  Bro.,  snag 
boat,  dumping  flat,  and  drilling  barge, 
$4,800,  $600,  and  $3,400,  respectively,  89, 
1389. 

Eni^neen. 

Chief  of  Enoikeers.  Reports,  80, 
134;  81, 182;  82, 178;  88, 188;  84,  196; 
85,  201;  86,  199;  87,  167, 171;  88,  155; 
89,  180,  185;  90,  161;  91, 198;  92,  194; 
98,  213;  94, 198;  95,  225;  96,  200;  97, 
255;  98,  251;  99,  292;  1900,  332. 

Enoinebbs  IX  Charge: 

Maj.  A.  N.  Damrell,  1873-85.  Re- 
ports, 80, 1073;  81,  1186;  82,  1261;  88, 
975*  84  1170. 

Capt.  R.  L.  Hoxie,  1885-89.  Report?, 
85,  1298;  86,  1162;  87,  1278,  1290;  88, 
1175. 


Capt.  P.  M.  Price,  1889-93.    Reports, 

89,  1385,  1420;  90,  1637;  91,  1698;  92, 
1402;  98,  1695. 

Maj.  F.  A.  Mahan,  1894-98.  ReportiS, 
94,  1255;  95,  1617;  96,  1351;  97,  1612; 
98,  1383. 

Capt  C.  A.  F.  Flagler,  189^.  Re- 
ports, 99,  1657,  1900,  2101. 

A  8SISTANT8  * 

P.  M.  Slaughter.    Report,  87,  1290. 
T.  Robinson.    Reports,  89, 1387, 1422; 

90,  1638;  91,  1699;  92,  1403. 

Obitructlont. 

Two  bridges  without  draw  openings 
above  Albany  in  1895  prohibited  steam- 
boat navigation  at  the  higher  stages  of 
the  water,  95,  1617. 

Operations. 

1S79-SO.  1,280  c.  y.  rock  and  103 
snags  removed;  2  barges  built  and  1  re- 
paired, 80,  1074. 

i8§0-§l.  390  1.  f.  of  dam  built; 
2,393  c.  y.  rock  removed,  81,  1187. 

l§Sl-§3.  2,627  c.  y.  rock  removed; 
350  1.  f.  stone  dam  built;  3,460  snags  and 
trees  cut  and  removed,  82,  1262. 

l§§3-§3.  4,821  trees  and  snags  re- 
moved; 2,439  c.  y.  rock  removed,  88, 
976. 

18§3-§4.  2,392  snags  removed;  2,954 
c.  y.  rock  removed,  84,  1171. 

1  §84-85.  12,961  snags  and  2,202  c. 
y.  rock  removed,  85,  1299. 

1 88^^86.  1,254  snags  and  5,477  c.  y. 
rock  removed,  86,  1163. 

188  6-8  7 .  3, 232  trees,  logs,  and  snags 
and  4,261  c.  y.  rock  removed,  87, 1280. 
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1887-§8.  585  snags  and  trees  and 
5,325  c.  y.  rock  removed  from  the  river, 
88,  1177. 

19§8-§9*  450  snags,  1,815  c.  v.  solid 
rock,  and  817  c.  y.  bowlders  ana  loose 
rock  removed  from  the  channel,  and  1,461 
trees  cut  from  the  banks,  80,  1388. 

18§9-90.  980  snags,  1,412  c.  y.  rock, 
ferryboat  wreck,  and  steamer's  boiler  re- 
moved from  the  channel,  00,  1638, 1639. 

IHO^OI.  320  snags  and  15  c.  v.  rock 
removed  from  the  cminnel,  ana  1,723 
trees  cleared  from  the  banks,  01, 1699. 

1891-03.  2,229  snags  and  3,203  c.  y. 
rock  removed  from  the  channel;  2,160 
trees  cleared  from  the  lianks,  02, 1403. 

1893-93.  About  2,800  obstructions 
removed  from  banks  and  channel,  and  177 
1.  f.  training  dams  constructed,  08,  1697. 

1893-94.  About  1,300  obstructions 
removed,  04,  1256. 

1894-95.  74  obstructions  and  413 
c.  y.  rock  removed,  and  247  c.  y.  rock 
deposited  in  dams,  06,  1618. 

1895-96.  About  130  obstructions 
and  1,667  c.  y.  rock  removed,  and  1,033 
c.  y.  rock  deposited  in  spur  dams,  06, 
1354. 

1 896-9  7.  About  80  obstructions  and 
1,510  c.  y.  rock  removed,  and  842  c.  y. 
deposited  in  spur  dams,  07, 1613. 

1898-99.  Drilling  barge  repaired 
and  a  few  isolated  bowlders  removed,  00, 
1658. 

1899-1900.  901  snags  and  other 
obstructions  removed  from  banks  and 


channel,  and  1,835  c.  y.  rock  dredged, 
1000,  2103. 

Ptajrslcal  eliaraeterlsticsft. 

Description  of,  07,  1612;  08,  1383. 

Plans.    ( See  Projeds. ) 

By  Capt  Hoxie,  1887,  extension  of  the 
improvement  from  Montezuma  to  Old 
Agency  by  the  removal  of  obstructions. 
Estimate,  $25,000.     87,  1290,  1291. 

In  1889  Capt  Price  reported  it  advisable 
to  postpone  removal  of  the  rock  reefs  at 
Albany  until  the  completion  of  the  im- 
provement above,  80,  1421. 

Projects.    (See  Flam, ) 

By  Capt  Damrell,  1873,  modified  in 
1880  after  more  detailed  surveys,  low-water 
navigable  channel  3  feet  deep  and  100 
feet  wide,  mouth  to  Albany,  Ga.,  105 
miles,  and  a  navigable  channel  for  light- 
draft  steamers,  at  moderate  stages  of  water, 
Albany  to  Montezuma,  100  milee,  by  re- 
moval of  snags,  scouring  bars,  by  works 
of  contraction,  and  cuttmg  through  rock 
reefs;  estimate,  $199,962,  78,  707,  721; 
80,  1073;  86,  1162;  87,  1278;  01,  1700. 

Surveys. 

Examination  from  Montezuma  to  Old 
Agency  ordered  by  act  of  Aug.  6j  1886, 
made  under  direction  of  Capt  Hoxie,  87, 
1290. 

Examination  ordered  bj  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  &ipt 
Price,  80,  1420. 

Maps.    08, 1696. 


CHATTAHOOCHIE  BAY  AIVB  BITER.     {'S^  Qulf  of  Mexico.) 

CH ATTABTOOO A.    (See  Tennessee  River, ) 

CHAZY  BITEB.    (See  Greai  Chasy,  N.  Y.) 

CHEAT  BIYEB,  W.  TA. 


Appropriation. 

1890,  $13,000,  01,  2361. 

Eni^neera. 

Chief  of  Engineers.  Reports,  80, 
254;  01,  291;  02,  279;  03,  315;  04,  291; 
05,  326. 

Engineers  in  Charge. 

Lt  Col.  W.  E.  Merrill,  1888-92.  Re- 
ports, 80,  1905;  01,  2361. 

Maj.  A.  Stickney,  1892-93.  Reports, 
02,  1991;  (Lt  Col.)  03,  2496. 

Capt.  R.  L.  Hoxie,  1894-95.  Reports, 
04,1911;  (Maj.)  06,2404. 

AsSIfiTANTB. 

C.  E.  Rees.    Report,  80,  1906. 
P.   Golay.      Reports,   01,   2361;    02, 
1991;  03,  2497;  05,  2405. 


Operations. 

l§0O-01.  5,626  c.  y.  rock  cleared 
from  the  channel,  01,  2361. 

1  §01-93.  8,221  c.  y.  rock  blasted 
and  removed  from  the  channel,  02, 1991. 

Physical  characteristics. 

Description  of,  80,  1905. 

Projects. 

By  Lt  Col.  Merrill,  1889,  month  at 
Point  Marion  to  Rowlesbuiig,  W.  Va.,  49 
miles,  blasting  and  removmg  rock  ob- 
structions to  give  a  raft  navigation;  esti- 
mate, $13,000,  80,  1906;  01,  2361. 

Survey. . 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Lt,  Col.  Merrill,  80,  1905. 
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Approprlatloiit. 

1871, 

$10,000,  71,  43. 

1872, 

15,000,  72,  40. 

1873, 

15,000,  78,  40. 

1874, 

16,000,  74,  46. 

1875, 

15,000,  76,  61. 

1876, 

10,000,  76, 104. 

1878, 

8,000,  78,  127,  1238 

1879, 

3,000,  79,  169,  1667 

1880, 

6,000,  80,  2036. 

1881, 

6,000,  81,  2242. 

1882, 

10,000,  82,  2328. 

1884, 

5,000,  84,  2036. 

1886, 

15,000,  86,  1A24. 

1888, 

15,000,  88,  1960. 

1896, 

12,000,  96,  2724. 

1899, 

8,000,  99,  2982. 

Total,  168,000 

Commerce. 

Important,  73,  290;  74,  200;  76,  ii, 
529,  fel. 
Deflcription  of,  1900,  4014. 

CoDtraeto. 

1§7].  Gukin  &  Stickney,  dredging, 
28  cents  iler  c.  y.,  71,  173,  174. 

1§72«  Gaskin  St  Stickney,  dredging, 
221  cents  per  c.  v.,  72,  203. 

1§73*  Caskin  &  Stickney,  dredging, 
22  cents  per  c.  v.,  78,  290. 

1§74.  OasRin  &  Stickney,  dredging, 
19  cents  per  c.  y.,  75,  271. 

1§75.  £.  T.  Williams  &  Co.,  dredg- 
ing, 17  cents  per  c.  y.,  75,  271,  272. 

I§7§«  Caskin,  Stickney  &  Cram, 
dredging,  11 J  cents  per  c.  y.,  79,  1667. 

1§80.  Caskin,  Stickney  &  Cram, 
dredging,  17  cents  per  c.  y.,  81,  2242. 

1§§1.  J.  W.  McGinn,  pier  construc- 
tion, 81,  2243. 

1§§3*  Caskin,  Stickney  &  Cram, 
dredging,  88,  1861. 

18§7,  Green  Bay  Dredging  Co., 
dredging,  11}  cents  pjer  c.  y.,  87,  2249. 
C.  K.  Mitchell,  dredging,  14.4  cents  per 
c  y.  88  1960 

1§95.'  C.  E.  Mitchell,  dredging,  12.9 
cents  per  c.  v.,  95,  2824. 

1§99.  C.  E.  Mitchell,  dredging,  14.7 
cents  per  c.  y.,  1900,  3974. 

Ensfneers. 

Chief  op  Enginsess.  Reports,  70, 31 ; 
44;  71,  43;  72,  40;  78,  40;  74,  46;  75, 
51;  76,  104;  77,  112;  78,  127;  79,  169; 
80,  219;  81,  297;  82,  292;  88,  301;  84, 
303;  85,  326;  86,  320;  87,  288;  88,  261, 
89,  309;  90,  278;  91,  348;  92,  334;  98, 
380;  94,  353;  95, 389;  96,  344;  97,  440; 
98,  429;  99,  610,  622;  1900,  674,  587. 

Enoinebrs  in  Chabgb: 

Capt  F.  U.  Farquhar,  survey  in  1870. 
Report,  71, 183. 


Maj.  O.  M.  Poe,  1871-73.  Reports,  71, 
172"  72  203. 

Maj.  G.  Weitzel,  1873-77.  Reports,  78, 
290;  74,  200;  75,  271;  76,  ii,  529. 

Maj.  F.  Harwood,  1877>83.  Reports, 
77,  944;  78,  1236;  79,  1666;  80,  2034; 
81,2241;  82.2327. 

Lt.  Col.  0.  M.  Poe,  1883-92.  Reports, 
88,  1860;  &4,  2036;  85,  2128;  86,  1824; 
87,2247;  (Col.), 88, 1968;  89,2243;  90, 
2719;  91,  2764;  92,  2448. 

Miq.  W.  Ludlow,  1893.  Report,  98, 
2917. 

Lt.  Col.  G.  J.  Lydecker,  1894-.  Reports, 
94,  2239;  95,  2823;  96,  2723;  97,  3009; 
98,  2676;  99,  2982;  1900,  3973,  4012. 

Assistants: 

R,  J.  Cram.  71,  183. 

Capt  A.  N.  Lee.  Reports,  75,  271; 
76,  11,  529. 

B.  H.  Muehle.    Report,  1900,  4014. 

Estlmateft.    (See  Flans  and  Projects. ) 
By  Mai.  Poe,    1871,    to   complete   a 

straight  channel  120  f.  wide  by  12  f.  deep 

across  the  bar,  without  protection  of  its 

banks,  $50,000,  72,  203. 
By  Maj.  Weitzel,  1873,  to  complete  the 

channel  and  revet  about  2,600  f.  of  its 

banks,  $76,000,  78,  290;  74,  200. 
By  Maj.  Harwood,  1879,  to  complete 

the  improvement,  $26,000,  79,  1666. 

Operatloiu. 

1 S  7<^-7 1  •  Dredffing  a  channel  9  f .  in 
depth  in  progress,  71,  43. 

1S71-TSI.  32  c.  y.  removed;  channel 
50  f.  wide  by  9  f .  deej),  72,  40,  203. 

1§7^73«  Dredeing  continued;  a 
channel  12  f.  in  deptn  obtained,  78,  40. 

1  § 78-74.  Dredging  continued,  mak- 
ing chfljmel  13  f.  in  depth;  76,955  c.  y. 
removed,  74,  46. 

18  74*7  5.  30,166  c.  y.  removed,  75, 
51. 

1875-76.  114,368  c.  y.  removed,  76, 
104;  ii,  529. 

1877-78.  68,610  c.  y.  removed;  en- 
trance channel  150  to  176  f.  wide,  200  f. 
wide  abreast  of  steamboat  docks;  clear 
depth  of  13  f.  obtained,  78,  127,  1236. 

1 8  78-79.  Dredging  continued ;  chan- 
nel 200  f.  by  13f.,  79,  169. 

1879-80.  9,843  c.  y.  dredged  from 
channels,  80,  2036. 

1880-81.  12,369  c.  y.  dredged,  81, 
2241. 

1881-83.  12,000  c.  y.  dredged  from 
channel,  82,  2327;  construction  of  pier- 
head crib,  82,  2328. 

1883-83.  28,000  c.  y.  removed,  88, 
1860. 

1887-88.  29,979  c.  v.  dredged,  88, 
1959. 
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199S-S9.  28,472  c.  y.  dredged,  89, 
2244. 

168II-90.  31,204  c.  y.  dredged,  proj- 
ect completed,  90,  2720. 

1894-95.  36,086  c.  y.  dredged,  96, 
2824. 

ISHft-'MI.  74,515  c.  y.  dredged,  96, 
2724. 

189S-99.  106,115  c.  y.  dredged, 
1900,  3974. 

Pbytlcal  cbaracterifttlci. 

Description  of ,  71, 183, 184;  76,  ii,530; 
1900,  4013. 

Most  uniusaal  scour,  180&-09,  increasing 
depth  by  3  f.,  99,2982. 

Plan«.     (See  Estimateg  and  PrajecU. ) 

By  Capt.  Farquhar,  1870,  reducing 
width  of  channel  to  100  f.,  $334,157.43, 
71,  183-186. 

PriTate  i¥ork. 

$2,000  was  contributed  by  the  citizens 
to  improve  the  ri\Tr  by  dredging  inside 
of  the  inner  end  of  the  improvement  by 
the  United  States,  72,  204;  76,  ii,  531. 

Projects.    ( See  EtaimaUs  and  Plarn, ) 

By  Capt.  Fai>quhar,  1870,  dredging  chan- 
nel 200  f.  wide  by  14  f.  deep,  mouth  of 
river  to  Cheboygan  village,  and  the  pro- 
tection of  the  channel  by  pile  piers  with 
crib  pier  heads.  Estimate,  $395,000.  71, 
185,  186;  80,  219;  87,  2247. 

By  Maj.  Poe,  modification  of  Capt.  Far- 
quhar's  plan  for  making  channel  50  f. 
wide  at  bottom  and  9  f.  deep;  to  increase 
the  channel  to  100  f.  in  width  by  12  f .  in 
depth,  71,  172;  79,  203. 

By  Maj.  Weitzel,  revetting  part  of  the 
cut  to  protect  the  banks,  drcNiging  13  f. 
deep,  and  to  increase  the  width  to  180  f., 
73,  290;  75,  271;  76,  ii,  529. 

History  of  projects,  76,  ii,  530,  531. 

By  Maj.  Harwood,  to  dispense  with 
the  revetment  (as  unnecessary)  and  to  in- 
crease channel  to  200  f.  in  width,  77, 945. 
For  additional  dredging  about  the  axis  of 
the  channel  and  a  protecting  pier  on  the 
west  border,  79,  169,  1666. 


Revised  project  by  Mai.  Harwood,  1882, 
providinga  umf  orm  depth  of  15  f .  through- 
out channel  and  of  basin  opposite  steam- 
boat landing,  82,  2328;  87,  2247. 

In  1885  Ck»l.  Poe  reduced  the  estimate 
to  $218,000,  86, 2128;  87,  2248.  In  18.S8 
Col.  Poe  proposed  the  continuation  of  the 
15-f.  channel  upstream  to  the  State  Road 
Bridge.  The  project,  therefore,  is  for  a 
channel  15  f.  deep  and  200  f.  wide,  15-f. 
curve  in  the  Straits  of  Mackinaw  to  the 
first  bridge,  and  the  revetting  of  both 
sides  of  the  channel  outside  the  shore  line; 
estimate,  $218,000,  88,  1959. 

Projectcompletedin  1890;  coet,$129,548, 
91,  2720;  99,  2448. 

In  1895  Lt.  Col.  Lydecker  estimated  it 
would  cost  $33,000  to  improve  the  harbor 
by  dredging  to  a  depth  of  18  f.  and  a 
full  width  of  200  f.  from  the  18-f.  curve 
in  the  Straits  to  the  outer  end  of  the  west 
pier,  and  inside  of  that  point  between 
lines  parallel  to  and  25  f.  uom  the  piers, 
the  plan  of  improvement  adopted,  95, 
2823. 

Lt.  Col.  Lydecker  estimated,  1900,  it 
would  cost  $15,500  for  an  18-f.  channel, 
1900,  4014. 

Sunrejri. 

Importance  urged  by  Col.  Cram,  69, 
113. 

Under  Capt.  F.  U.  Farquhar,  by  R  J. 
Cram.     Reports,  70,  44;  71,  183-186. 

Of  channel,  1880,  80,  2035. 

Estimate  of  amount  required  to  deepen 
the  existing  channel,  1^,  to  18  f.,  re- 
quired by  act  of  Aug.  17,  1894;  survey 
made,  1895,  by  Lt  Col.  Lydecker  for  tluU 
purpose  (see  Projects) ^  95,  2825. 

Examination  of  tbe  harbor  made, 
1897,  by  Lt  Col.  Lydecker,  97,  2577. 

Examination  ana  survey,  with  a  view 
to  establishing  an  18-f.  channel,  entrance 
to  the  first  bridge,  ordered  by  act  of 
Mar.  3,  1899,  miule  under  direction  of 
Lt.  Col.  Lydecker  (report  favorable;  see 
PrajecU),  1900,  4012. 

Maps,  89,  2328;  95,  2824. 


CIIEE§E41IJAKE8  CREEK,  N.  J. 


Appropriatlont. 

1880,  $20,000,  80,  524. 

1881,  5,000,  81,  664. 

1882,  15,000,  82,  681. 

Total,  40,000 

Oontracts. 

1§93.  8.  R.  Cumming,  revetment, 
88,  570. 

Engineers. 

Chief  of  Engineebs.  Reports,  80, 
85;  81,  107;  82,  108;  88,  104;  84,  110; 
86,  101;  86,  106;  87,  73;  88,  73. 


Enoineebs  in  Chasoe: 

Col.  J.  Newton,  187^-^2.  Reports,  80, 
524;  81,  663;  82,  679. 

Lt.  Col.  G.  L.  Gillespie,  1882-86.  Re- 
ports, 83,  569;  84,  735;  85,  743. 

Lt.  Col.  W.  McFarland,  1886.    Report, 

86,  763. 

Lt  G.  McC.  Derby,  1886-88.    Report, 

87,  775;  (Capt.),  88,  661. 
AsBisTAKT.    R.    H.    Taloott    Report, 

80,  525. 

Operations* 

l§9d-§3.  2,000  I.  f.  of  stone  jetty  con- 
structed; channel  dredged,  88,  569. 
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1983-94.  Bubble  jetties  raised  by 
adding  750  c.  y.  stone,  channel  widened 
to  100  L ;  532  f .  of  sheet  pile  revetment 
bmh,  84,  736. 

Pfe[j9l€»l  ctaaraeteiitUca. 

Oeecribed,  80,  526. 

Projects. 

By  Col.  Newton,  1879,  to  change  the 
outlet  into  a  direction  at  a  risht  angle  to 
the  beach  and  to  sustain  this  direction  by 


parallel  jetties  to  strengthen  the  course 
of  the  stream  and  increase  the  depth  to 
4  f.  at  m.  1.  w.;  estimate,  $75,279,  80, 
525,  527;  82,  680.  Estimate  revised  in 
1885  to  $90,000,  86,  743;  87,  743. 

Surrey. 

Ordered  by  act  of  Mar.  3,  1879;  made 
in  1880,  under  direction  of  Col.  Newton, 
70,  66;  80,  525. 

Maps.    82,  680. 


CnEFUIVCTE    (TCHEFIJMCTE)    RITER    AND    ROOIJE    FALIA 

(FAL.AYA),  liA.    (See  TchefuncU  River. ) 


Ai»proprlatloii. 

1872,    $6,000,  73,  65,  632. 

1881,  01,500,  81,  1284. 

1882,  1,500,  82,  1376. 
1886,  ft2,500,  86,  454. 
1890,  1,000,  00,  1738. 
1892,  1,000,  02,  1483. 
1894,  1,000,  06,  1743. 
1896,  1,000,  06,  1487. 
1899,      1,000,00,  1834. 

Total,  16,500 

Commerce. 

Local,  71,  553;  88,  1244;  05,  1785. 
79,300  tons  annually,  1899,  1000,2242. 

Contract. 

IS 73.  G.  Andrews,  removing  wreck, 
$4,850,  78,  633. 

19S1.  W.  Fa«m,  removing  obstruc- 
tions, $100  per  mile,  82, 1375. 

1994.  De  Witt  Dil worth,  hire  of 
dredging  plant,  $125  per  day,  06, 1743. 

Eii(^lneera. 

Chief  of  Enginebbs.  Reports,  7 1 ,  67 ; 
72,  61;  78,  65,  632;  70,  112;  80,  146, 
146;  81,  193,  197;  82, 189;  88,208;  84, 
211,  216;  86,  216;  86, 214;  87,  179,  188; 
88, 167,  217;  80,  194,202;  00,  175;  01, 
222;  02,  215;  08,  239;  04,  220;  06,  245, 
260;  06,  215;  07,  278;  08, 270;  00, 318; 
1000,  361. 

Enginkebs  in  Chabge: 

Capt.  C.  W.  Howell,  1871-82.  Reports, 
71,  552;  78,  632;  (Maj.),  80,  1181;  81, 
1283;  87,  1358. 

Maj.  A.  8tickney,  1882-85.  Reports, 
82,  1375;  88,  1109;  84,  1268,  1283. 

Maj.  W.  H.  Heuer,  1885-«7.  Reports, 
86,  1394;  86,  1242;  87,  1358. 

Capt.  W.  L.  Fisk,  1888-91.  Reports, 
88,  1243;  80,  1482,  1529;  00,  1737. 

Maj.  J.  B.  Quinn,  1891-99.  Reports, 
01,  1818;  02,  1481;. 08,  1808;  04,  1349; 
06,  1742,  1784;  06,  1486;  07,  1751;  08, 
1464*  00  1833. 

Maj.  H.  M.  Adams,  1900-.  Report, 
1000,  2240. 


A^fiTHTT  ANTB  * 

Lt.  E.  A.  Woodruff.    Report,  71,  552. 
Mr.  Ripley.     Report,  78,  663. 
W.  H.  Hoffman.     Report,  80,  1181. 
H.  C.  Collins.     Reports,  84, 1269, 1284. 
Lt  O.  T.  Crosby.    Reports,  86,  1395; 
86,  1243;  87,  1359. 

Operatfont. 

1873-73.  Wreck  of  the  Oregon  re- 
moved, 78,  65,  634. 

18§l-83.  Four  miles  of  river  cleaned 
of  obstructions,  82,  1376. 

l§88-§7.  Channels  through  Bogue 
Falia,  between  Old  Landing  and  Cromp- 
ton,  deepened,  87,  180. 

1801-9  3.  161  snags  and  102  logs  re- 
moved from  the  channel,  and  143  trees 
cleared  from  the  banks,  02,  1482. 

1894-95.  About  3,600  c.  y.  dredged, 
06,  1743. 

1899-1900.  A  bar  at  the  mouth  of 
the  Chefuncte  River,  and  several  shoals, 
a  wreck,  and  a  number  of  logs  and  snags 
from  Bogue  Falia  werie  removed,  1000, 
2240. 

Phyilcal  eharaeterlfltica. 

The  river,  of  which  Bogue  Falia  is  a 
tributarv,  flows  into  Lake  Pontchartrain, 
La.,  and  is  navigable  up  to  Covington, 
about  12  miles,  71,  552;  78,  633;  06, 
1785. 

Plans.    ( See  PtojecU. ) 

By  Lt.  Woo<lruff,  1871,  removing 
wrecks,  snags,  etc.;  estimate,  $16,800, 
71,  562. 

By  Capt.  Howell,  1872,  cut-off,  Abieta 
River  to  Tchefuncte  River,  $6,574,  78, 
633. 

Maj.  Stickney,  improvement  of  Bogue 
Falia  River  above  Covington  could  not 
be  made  at  any  reasonable  cost;  below 
Coxangton  it  might  be  improved  by  cut- 
off; estimate  reported,  $1,856,  84,  1283. 

Projeets.    (^tee  Plans.) 

The  appropriation  of  $6,000  in  1872  was 
applied  to  the  removal  of  the  wreck  of 
tne  gunboat  Oregon^  78,  66,  634. 


a  For  Chefuncte  River  on]y. 


b  ImproTing  Chefuncte  River  and  Bogae  Falia,  La. 


INDEX    TO 


AND    BOOUE    FALIA 


Woodnifl,  under  direction  of 
bell.     Report,  71,  551,  552. 
£  Ripley,  18T2,   under  direction 


Ae  Falia  River,  ordered  by  act  of 
^.  J 1880,  80,  146. 
gji Winder  direction  of  Maj.  Sticksey, 
'BlTfeport  unfavorable  in  part  (see 
~lJttM.  1283. 

fSgae  Falia  from  landings  to  Gov- 
oTai 


ordered  by  act  of  Aug.  . 
S. 
[lation  ordered  by  act  of  Aug. 
'made  in  that  year  by  Maj.  Quinn, 
■lavorable),  SB,  1764. 

•'^^  Orayg  Harbor,  Wash. ) 

4.  'Mt^vCradlebeugh,  75,  i 
•^iS^fabersham.    Report,  83,  268S. 
:^:  •^^X'lapp.    Report,  9S,  3414. 

'S4.  l,6111og8,gniwB,andpieces 

..jood  removed,  84,  2277. 

|^S9.  l,71llcigs,BnagB,andpiec«e 

^._J!^ood  cat  and  removed,  86,  2406. 

^!?ti^f&-S7.    293  loga   and    enass    re- 

i^»2^7,  2489. 

^«^S8.    353  snags  and  129  ovei^ 

'— .treee  removed,  88,  2175. 

■S9.    60  snags  and  5  overhang- 
removed,  89,  2560. 
•SO.    56  anagB  cleared  from  the 
00,  2985. 
.  .-Ol.    60  snags  and  51  stumps 
il  from  the  channel  between  Mon- 
"id  Grays  Harbor,  81,  3237. 
-ftH.    8  snags  cleared  from  the 
?gT5'<>4&^  9fl,  2727. 
rfofMO'T  ^A^*-V8.    Sinallamount  of  snaggine 
.^^,a    ■»"»•■  .*?*^S^.  2606;  96,3414;  97,3437;  98, 


_    „    _  fSfwS'flKlOOO,  4476. 

£^*  ^»  TB^S'**:*®!*^?  ^y  anage  after  every  f reehet,  97, 


ictions,  raft  at  Chehalis  Indian 
"B,  ii,  799,  800. 
of  river  and  its  obstnic- 
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€H£HA£.I8  RIVER,  WASH.— Continued. 


Plans.    (See  Projects.) 

By  Maj.  Michler,  removal  of  rafts  near 
Chehalis  Indian  Reservation,  estimate, 
$32,500,  75,  ii,  800. 

ProJeeU* 

By  Capt  Powell,  1882,  removal  of 
ma^,  logs,  drift,  and  similar  obstructions, 
Cla(}uato  to  the  mouth,  70  miles,  giving  a 
navigable  channel  of  3  f.  for  two-thirds 


of  the  year,  estimate  annual  cost,  $8,000, 
8d,  2687,  2688. 

Surreys. 

By  G.  W.  Cradlebaugh,  1874-75,  76, 
ii,  799. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1882,  under  direction  of  Capt.  Powell, 
8S,  2686. 

Examination  was  made  in  1893  by 
Capt.  Qymons,  98,  3414. 


CHELSEA  RITER,  MASS.     (See  Botton  Harbor,  Mass.) 


Commerce. 

Description  of,  03,  791. 

EnctiieerB. 

Chief  of  Enginbebs.  Reports,  98, 
52;  96,  54. 

Engineer  in  Chaeoe.  Lt  Col.  8.  M. 
Mansfield,  1893-95.  Reports,  98,  790; 
95,  648. 

Phplcal  eharaeterfittet. 

River  empties  into  Boston  Harbor  near 
the  mouth  of  Mystic  River.  Distance 
between  bridges  {eee  Surveys)  7,500  f.,  its 
width  for  about  three-quarters  of  this 
length  300  f.,  when  it  narrows  to  100  f., 
93,  791. 


ProJeeU. 

Lt.  Col.  Mansfield  estimated  it  would 
cost  $65,000  to  improve  the  river,  96, 
649. 

Surreys. 

Examination,  Grand  Junction  R.  R 
bridge  to  Boston  and  Maine  R.  R.  bridge, 
ordered  by  act  of  July  13,  1892,  made, 
1892,  by  Lt.  Col.  Mansfield  (report  favor- 
able) ,  98,  790. 

Survey  ordered  by  act  of  Aug.  17,  1894, 
made,  1894,  by  Lt.  Col.  Mansfield  (see 
Project8)y  96,  648. 


CHEqUAREOON  RAY,  WIS.     (See  Ashlaiid  Harbor.) 
CHERRT  ISliAIVD  FLATS.     (See  Delaware  River.) 


€HERR¥STOME  CREEK,  YA. 


Engineers. 

Chief  of  Engineebs.  -  Report,  84, 151. 

Enginbeb  in  Charge.    Capt.  T.  Turtle. 
Reports,  84,  953, 955.     . 

W.  H.  Kimberly.    Report,  84,  955. 
I.  L.  Seager.    Report,  84.  954. 


Surrey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt.  Tur- 
tle (report  unfavorable),  84,  953,  955. 


CHESAPEAKE  AND  DEE.AWARE  CANAJL.a 


Approprfatloim. 

Mar.  3,  1825,  $300,000 
Mar.  2,  1829,    150,000 

Total,    450,000 

CHESAPEAKE  AIVD  OHIO  CAMAL*.  &     (See  Transportation  roiUes  to  the 
seaboard  via  Youghiogheny  River,  to  connect  with  Chesapeake  and  Ohio  Canal. ) 

Appropriation,  c 
>lay  24.  1828,  $1,000,000. 

a  First,  for  1,500  shares  of  the  canal  company,  and,  again,  for  750  Rhares.    (Treasury  Doc.,  373.  1882.) 
b Examination— Report  (favorable)  Feb.  3,  1825;  report  (indefinite)  Deo,  i,  1833.    Survey— Report, 
Oct.  23, 1826;  estimate,  t22,375,427.69.    (H.  Doc.  No.  482,  55th  Cong..  2d  .ko.sr.) 
^For  10,000  shareB  of  the  capital  stock  of  the  canal  company.    (Treasury  Doc.  373, 1882.) 
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ANALYTICAL   AND  TOPICAL   IKDSX   TO 


1H73,      «$5,0n0 
1874,      ♦10,000 


Total,      15, 000 


CHESAPEAKE  A!n»  OnraO  CAXAL  (mtrwer  ter  exfeDsion).    (See 

al0O  Mononig<ihda  and  Youghioghewf  rivert;  Tran^xuriatian  Boutes  to  the  Set^xxmL  ) 

*  River  to  CamberUuid,  for  the  porpoee  of 
reaching  ooal  fields  at  Savage  Kiver,  74, 
544. 

(Col.  Barnard  and  Haj.  Totten.  Capt 
Pooflsin  and  W.  Howanl,  aasistants  to 
hoard.) 

Enoinkbr  in  Chabob.  Kaj.  W.  E. 
Merrill,  1874-76.  Reports,  74,  493,  550; 
75,  709;  76,  ii,  58. 

Abbistaktb: 

T.  8.  Sedgwick  (in  chaige  of  aurveys), 
74,  493;  75,  770;  76,  ii,  99.  Reports, 
74,  500,  550;  76,  ii,  90. 

C.  L.  Fnlton,  74,  502. 

F.  W.  Frost,  74,  502. 


Important,  74,  512,  547. 

Tax  on  cual  hy  railroad  and  possihle 
saving  by  canal,  74,  512.  Coal  heldis  of 
Penney h-ania,  capacity  of,  74,  547. 

Dimen><ions  of  })uats  on  Chenapeake  and 
Ohio  Canal,  74,  535.  Effect  of  small 
tnnnel  sections  on  traffic  and  transit,  76, 
ii,  79. 

Rate  of  tiavel  on  canals,  74,  535. 
Steam  power  most  finallv  be  used,  76, 
ii,  81. 

Coal  an<i  iron  interests  desire  slack- 
water  na>igation  to  Connellsville,  76, 
ii,  84. 

Local  extension  of  canal  from  Cumber- 
land xisL  north  branch  of  Potomac  to 
Savage  River  justified  bv  value  of  coal 
interest,  74,  544;  76,  ii,'88. 

Comparison  with  third  subdivision 
(central  route)  of  transfwrtation  routes 
to  the  seaboanl,  77,  678. 


Chief  OF  Engineers.  Reports,  73,  60; 
74,  67;  75,  73;  76,  90. 

Board  of  Eng  inebbh.  '  *  Board  of  inter- 
nal improvement,"  1826.  Die>cusBion  of 
routt*  examined  Iwtween  the  North 
Branch  of  the  Potomac  River  and  the 
Ohio  at  Pittsburg,  74,  514.  Considera- 
tion of  Savage  Kiver  and  Deep  Creek 
route,  74.  516,  528.  Of  continuation  via 
valleys  oi  Youghiogheny  and  Mononga- 
hela  riverp,  74, 525.  Of  a  passage  of  the 
AUeghanies,  via  Wills  Creek  route,  74, 
524,  529,  537.  Comparison  of,  with 
Savage  River  route,  74,  532,  533.  Adop- 
tion of  Wills  Creek  nmte,  74,  474,  531, 
533.  Attempt  to  deflect  line  from  valley 
of  Yoiighiijgheny  at  Briery  Mountain, 
74,  525,  526.     Inadmissible,  74,  533, 

Location  of  line  from  tide  water  on  the 
Potomac  to  Pittsburg  (341  miles),  74, 
536.  l)iHcu>^ion  of  canal  sections  and 
estimates  (nee  PlatLx)^  74,  5ii4.  Cost, 
$22,375,427,  74,  543.  Division  of  line 
into  eastern,  middle,  and  western  sei'tions, 
74,  513.  Final  conclusion  and  recom- 
mendation that  route  and  general  plan 
(see  ProjMsn)  he  adoi)ted  for  western  and 
eastern  sections,  submitting  expediency 
of  making  surveys,  and  investi^tions  as 
Uy  comparative  merits  of  railroad  or 
canal  for  middle  sec^tion,  74,  543. 

Consideration  of  a  subdivision  of  eastern 
wxrtion,  to  wit,  from   mouth  of  Savage 


Eatimatea.    (See  Plaw  and  FnjecUL) 

By  board  of  internal  improvement, 
1826,  for  canal  from  Georgetown  (Poto- 
mac River)  to  Pittsburg  60hio  lUver); 
from  Creoigetown  to  Cumberland  (now 
built),  $8,177,081;  from  Cumberland  to 
Castleman  River  (Wills  Creek  route), 
$10,028,123;  from  Castleman  River  to 
Pittsburg,  $4,170,224;  total,  $22,375,428, 
74,  503,  543. 

Note. — From  Cumberland  to  Connells- 
vUle,  $11,543,559,  74,  511.  Revision  of 
estimates  by  board  of  civil  engineers 
(1826),  reducing  estimate  of  eastern  sec- 
tion (Geoigetown  to  Cumberland)  to 
$4,330,992.  Afterwards  built,  and  cost, 
with  modificationjB,  $11,071,176,  74,  504. 

Preliminary  estimate  of  T.  S.  Sedgwick, 
1874,  Cumberland  (via  Savage  River 
route)  to  Connellsville,  $20,268,085,  74, 
507,  510;  increased  by  Maj.  Memll  to 
$23,133,585,  by  extending  terminus  of 
canal  to  McKeesport,  74, 497;  if  inclined 
planes  be  used  at  designated  points,  74, 
553,  the  estimate  would  be  reduced 
$2,246,279,  74,  554. 

Revision  of  foregoing  by  Maj.  Merrill, 
increasing  canal  section  to  that  of  present 
ChesapeflS^e  and  Ohio  Canal,  $28,801,313, 
74, 498.  Final  estimate  ( 1875)  of  recom- 
mended route  from  Cumberland,  \ia 
Wills  Creek  and  Castleman  River  and 
Youghiogheny  River,  to  Connellsville, 
thence  by  slack- water  navigation  to  Mc- 
Keesport ( mouth  of  Youghiogheny) . 

Canal  proper,  as  per  T.  S.  Sedgwick, 
$21,176,795,  76,  ii,  88,  102,  114,  Sum- 
mit reservoir  (approximately) ,  $600,000, 
76,  ii,  87,  88;  aaaitional  cost  of  inclined 
I>lanes,  $1,134,000,  76,  ii,  82,  88;  addi- 
tional cost  of  new  terminus,  Connells- 
ville, $75,245,  76,  ii,  86,  88;  total  cost  to 
Connellsville,  $22,986,040,  76,  ii,  88;  add 
slack- water  navigation  from  Connellarille 
to  McKeesport,  $1,254,040,  76,  ii,  87, 88; 
grand  total,  $24,240,080. 


a  (Exploration),  74,  493. 


b  AUottment,  continuAtion  of  survey,  75.  73:  76,  ii.  59. 
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CHESAPEAKE  ABfD  OHIO  CANAL— Oontinued. 


By  board  of  intemal  improvement, 
1826,  for  local  extension  of  Chesapeake 
and  Ohio  Canal,  Cumberland  to  mouth 
of  Savage  River  (via  north  branch  of  Po- 
tomac), $1,794,964,  74,  644. 

By  T.  S.  Sedgwick,  1875,  same  route, 
r2,656,558,  76,  11,  89,  123;  if  to  mouth 
of  Georges  Creek  (omitting  upper  2  miles 
of  foregoine),  $2,238,244,  76,  li,  89. 

Of  c^  01  completing  detailed  surveys, 
$20,000,  76,  771. 


ctaaraeteriBttet. 

Dinde  between  north  branch  of  Poto- 
mac River  and  Monongahela  River,  74, 
494,  500,  513,  545.  | 

Savage  River  and  tributaries,  discharge  j 
of,  74,  519;  elevation  of  i)oints  on,  74, 
4W;  76,  ii,  123.  i 

North  branch  of  Potomac  River,  eleva- 
tion of;  headwaters  of,  74,  495,  502;  76,  I 
ii,  123;  rate  of  descent,  74,  502.  i 

Monon^hela  River,  74,  525.  i 

Yoaghiogheny    River,     elevation     of 
points  on,  74,  521;  76,  ii,  86, 114;  of  the  i 
Narrows  (Pyle  FallsJ,  76,  ii,  83. 

Distances  from  tide  water  (Potomac) 
to  Pittsbuig,  74,  527.  ' 

Distances  and  elevations  of  i)oints  on  . 
proposed  extension,  76,  ii,  114,  123. 

Rainfall  of  valley  of  Ohio  and  tributa-  i 
ries,  74,  507,  520,  523,  532;  76,  ii,  100; 
ratio  collectible,  74,  507,  532,  538;  76, 
ii,  100. 

Geoloncal  strata  pierced  by  summit 
tunnel,  74,  511. 

Quantity  of  coal  in  basin  traversed  by 
proposed  canal,  74,  512;  geological  re- 
port on  Somerset  coal  basin,  74,  545. 

Plans.    ( See  Estimates  and  Prcjects. ) 

By  board  of  intemal  improvement, 
1825,  for  canal  (in  passage  of  Allegheny 
Mountains)  from  mouth  of  Savage  Kiver 
(north  branch  of  Potomac)  via  Crabtree 
Creek  and  Deep  Creek,  to  Youghiogheny 
River,  part  of  a  general  project  to  connect 
tide  water  of  Potomac  with  Ohio  River, 
74,  494;  discussion  and  consideration  of, 
74,  513;  length  of  summit  tunnel,  1.33 
miles,  74,  494,  518,  528;  distance,  41 
miles;  lockage,  2,388  f.,  74,  524,  529; 
sommit  level  to  be  supplied  by  reservoirs, 
74,522.  ^ 

In  1826  a  better  crossing  of  the  Alle- 
gheny Mountains  was  determined,  via 
Wills  Creek  and  Castleman  River  (see 
Projects),  causing  the  abandonment  of 
^vage  Kiver  and  Deep  Creek  route,  74, 
494,  500,  529. 

^  By  T.  8.  Sedgwick,  1874,  for  extending 
Chesapeake  ana  Ohio  Canal  from  Cum- 
herland,  via  north  branch  of  the  Poto- 
mac, Savage  River,  and  Blue  Lick,  thence 
by  tunnel  to  Castleman  River,  thence  fol- 
lowing Castleman   and   Youghiogheny 
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Rivers  to  Connellsville,  74, 494, 496,  500, 
510;  length  of  canal,  127^  miles,  74,510; 
of  summit  tunnel,  5  miles,  74,  494,  497, 
505,  509;  dimensions  of,  74, 509;  summit 
level  supplied  from  Castleman  River,  74, 
504,  506,  510;  section  of  canal  48  f.  by  3:) 
f.  by  5  f.;  dimension  of  locks  100  f.  by  15 
f.  by  8  f.,  74,  498, 504, 507;  at  designated 
places  subsequent  consideration  suggested 
use  of  inclined  planes  in  place  of  locks 
(see  Projects),  74, 498,  550;  estimated  cost 
of  plan  $20,268,085,  74,  510;  revised  by 
Maj.  Merrill,  74,  498;  modified  by  pro- 
posed use  of  inclined  planes,  74,  554. 

• 

Memoranda  in  connection  with  plans. 

Difficulty  of  maintaining  sufficient 
water  supply  on  short  levels,  74, 453, 495. 

Consiaeration  of  water  supply  and 
amount  required,  74,  504,  505,  507,  520, 
538;  76,  ii,  60,  63,  67,  73,  97. 

Loss  by  evaix)ration,  filtration,  and 
leakage,  74,  505,  507,  520;  76,  ii,  60,  65, 
67,  73,  97. 

Distance  between  locks,  74,  495,  553. 

Protection  of  slopes  by  surf  berms,  74, 
534. 

Discussion  of  canal  section,  relation,  be- 
tween canal  section  and  l)oats,  and  cost 
of  towing,  74,  534,  535,  536;  76,  ii,  80. 

Equation  of  lockage  to  level  line,  74, 
536,  556,  558;  77,  681. 

Determination  of  lock  dimensions,  74, 
536. 

Inclined  planes,  use  of,  in  place  of  locks, 
74,  550;  76,  ii,  82,  100. 

Lockage,  time  required  for,  74,  536, 
556. 

Canal  tunnels,  74, 493, 509, 549;  76,  ii, 
79,  81,  124.  Method  of  transit  through, 
74,  493;  76,  ii,  79.  Effects  of  small  tun- 
nels on  transit  and  traffic,  76,  ii,  79. 

Summit  reservoirs  and  feeders,  76,  ii, 
89. 

Method  of  making  canal  water  tight, 
76,  ii,  74. 

PriTate  (corporate)  irork. 

Chesapeake  and  Ohio  Canal.  (See 
Board  of  Engineers  and  Projects.)  A 
scheme  of  Gen.  Wai?hington,  74,  493. 
Projected  by  board  of  internal  improve- 
ment (1825),  74, 513.  Constructed  (1850), 
with  modifications,  from  Georgetown  to 
Cumberland  (185  miles),  74,  504,  513, 
543.  Dimensions  of  canal  section  and 
locks,  74,  504.  Cost,  $11,071,176,  74, 
504. 

ProJeetA.     (See  Estimates  and  Plans.) 

By  '*  board  of  internal  improvement," 
1825,  for  canal  from  tide  water  on  the 
Potomac  River  to  the  Ohio  River,  as  fol- 
lows: Eastern  section,  from  Georgetown 
(on  Potomac  River)  to  Cumberland,  on 
north  branch  of  Potomac,  185  miles,  74, 
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CHESAPEAKE  AND  OHIO  CAJVAE.— Continaed. 


513.  Middle  section,  from  Cumberland 
(via  Wills  and  Flaughertys  creeks)  to 
mouth  of  Castleman  River,  70.5  miles; 
lockage,  1,368  f.,  74,  494,  536.  Western 
section,  from  mouth  of  Castleman  River 
(via  valleys  of  Youehiogheny  and  Monon- 
eahela  rivers)  to  Fittsbuiig,  85.25  miles; 
lockage,  619  f. ,  74, 543.  Section  of  canal, 
48  f.  by  33  f.  by  5  f . ;  surf-berms,  2  f.  wide; 
towpath,  9  f.  wide;  guard  bank,  5  f.  wide 
and  2  f.  above  water  surface,  74,  534; 
locks,  102  f.  by  14  f.  by  5  f.,  with  an  av- 
eniffe  lift  of  8  f.,  74,  536;  summit  level, 
witn  ttmnel  4}  miles  long,  22  f.  wide,  23| 
f.  high,  74, 537;  supplied  by  reservoirs  on 
Castleman  River,  74, 531,  537;  estimated 
cost  of  project  (aeeEslimaUs),  $22,375,429, 
74,  543. 

Board  of  Engineers  recommended  the 
omission  of  middle  section  until  further 
surveys  and  investigation  should  deter- 
mine the  relative  merits  of  canal  or  rail- 
road for,  74,  543. 

By  Maj.  Alerrill,  1875,  for  extending 
Chesapeake  and  Ohio  Canal  to  connect 
with  navigable  tributaries  of  Ohio  River, 
beginning  at  Cumberland  (present  termi- 
nus of  Chesapeake  and  Ohio  Canal); 
thence  via  Wills  Creek  (28.43  miles)  and 
summit  level  (6  miles)  and  valleys  of 
Flaughertys  Creek  and  Castleman  River 
to  Youghiogheny  River  (31.28  miles); 
thence  by  valley  of  the  Youghiogheny 
(28.48  miles)  to  terminus  of  proposed 
canal,  below  Connellsville;  thence  by 
slack- water  navigation  (44.3  miles)  to  Mc- 
Keesport,  74,  494,  497,  500,  529,  558;  76, 
770;  76,  ii,  59,83,90, 101, 113.  Canal  sec- 
tion 70  f.  wide,  7  f.  deep,  76,  ii,  59,  92; 
except  at  designated  points,  76,  ii,  59,  92; 
locks  120  f .  by  20  f . ,  76,  ii,  59, 92.  On  the 
heaviest  grades  locks  to  be  replaced  by  in- 
clined planes,  74,  498, 550;  75,  770;  76, 


ii,  82,  95,  101.  Summit  to  be  passed  by 
tunnel  (3}  miles  long)  with  section  26  f.  hv 
42  f.,  76,  ii,  78,  81, 92, 102, 103, 124;  with'- 
out  towpaths,  and  to  be  worked  by  steam, 
74,  498,  511;  76,  u,  81, 102;  summit  lex  I 
to  be  fed  by  reservoirs,  74, 5(U,  521;  76. 
ii,  87,  99.  Slack- water  navigation  on 
Youghiogheny  River  by  means  of  15  ]oi*k< 
and  dams,  upper  (12)  locks  146  f.  by  26  f., 
lower  (3),  250  f.  by  56  f.,  dams  to  be  o; 
stone,  74,  558,  497;  76,  ii,  84,  86,  92. 
Estimated  cost  of  project,  $24,240,080, 76, 
ii,  88. 

For  local  extension  of  Chesapeake  and 
Ohio  Canal  via  north  branch  of  Potomac 
River  to  mouth  of  Savage  River,  pro- 
posed by  *' board  of  internal  improve- 
ment" (1826),  30.2mile8;  lockage,  312  £., 
74,  544;  dimensions  same  as  main  line, 
74, 534, 544;  estimate,  $1,794,963, 74, 544. 

For  same  route,  Maj.  Merrill,  1874,  30| 
miles;  lockage,  353  f. ;  canal  section,  62  f! 
by  32  f.  by  6  f. ;  locks,  100  f.  by  15  f.,  76, 
ii,  89,  116.  Estimate,  $2,656,558,  76,  ii, 
89,  123. 


Sarrejrft. 

Ordered  for  exploration  of  routes  for 
extension  of  Chesapeake  and  Ohio  Canal, 
Mar.,  1873,  73,  60;  74,  67,  493;  76,  ii, 
58. 

History  of  early  surveys,  74,  493,  502, 
513;  76,  ii,  90.  Surveys  of  187?-75  re- 
stricted to  north  branch  of  the  Potomac, 
reason  for,  74,  493. 

Routes  surveyed,  74,  494,  496;  76,  ii, 
90,  115. 

Line  definitely  located  {1875)  from 
Cumberland  to  near  Ohio  Pyle  Falls,  76, 
770;  76,  ii,  91. 

Additional  ( 1876 )  surveys  required,  76, 
ii,  89. 


CHESAPEAKE  BAY.  (See  CharUrion  Harbor,  S.  C;  CroaUm  Sound,  iV.  C, 
Dismal  Swamp  Canal,  Va.  and  N.  C;  Pamlico  Sound,  N.  C;  Pasquotank  Ritxr, 
N.  C;  Susquehanna  Biverf  Pa.;  Winyah  Bay,  S.  C.) 

CHESAPEAKE  BAY  (Headwaters  of)  AND  HATKE  DE  ORACE 
HARBOR,  RD.  a    (See  also  Delaware  and  Chesapeake  Canal. ) 

Appropriation.  & 

July  4,  1836,  $500  (survey). 


CHESAPEAKE  BAY  TO  CHARLESTON,  S.  C.  (¥ia  DHmal  Swamp 
Canal,  Paitquotank  River,  Croatan,  Pamlico,  and  other  sounds, 
to  Wlnjrah  Bay)  .c    (See  Pasquotank  River,  N,  C. ) 

Appropriation. 

Act  Mar.  3,  1837,  $10,000  (surveys). 

a  Surveys— Report,  Jan.  30, 1837,  estimate,  $58,000.    (H.  Doc.  No.  482,  65th  Gong..  2A  swb,) 
b  Survey  pursuant  to  resolution  of  the  Maryland  legrislature.    (Treaaary  Doc.  378, 1882.) 
c Survey— Report,  May  21, 1838.    (H.  Doc.  No.  482,  55th  Con«.,  2d  seas.) 
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CHESAPEAKE  BAT  TO  LAKE  ONTARIO. 


Smrrey. 

67,  17. 


CHESAPEAKE  TO  DEE.A1¥AIIE  (BATS)  (Ship-canal  surreyf ). 


AppropiiatloiM. 

1879,  $16,000,  79,  590  (aUotments). 

1881,  10,000,  act  Mar.  3. 

1882,  10,000,  82,  144  (survey). 
1894,      5,000,  act  Aug.  18. 

Total,  41,000 

Commerce. 

73,  702,  707. 

Saving  in  time  and  distance  by  canal, 
80,  715. 

Commerce  passing  through  Delaware 
and  Chesapeake  Caiml,  82,  958. 

Importance  of  the  improvement,  83, 
742. 

Commerce  that  would  probably  be 
benefited  by  construction  of  a  lai^ge  ship 
canal  connecting  the  Chesapeake  with 
Delaware  Bay,  95,  1198. 

Eiiirlneers. 

Chief  of  Engineers.  Beports,  72, 71; 
78,  69;  79,  81;  80,  110;  81,  150;  82, 
144;  88,  148,  725;  95,  156. 

BoABD  OF  Engineers: 

Congress,  1894,  authorized  the  Presi- 
dent to  appoint  a  board  to  examine  and 
determine,  from  surveys  already  made  by 
the  War  Department,  the  most  feasible 
route  for  a  snip  canal  from  Chesapeake 
Bay  to  Delaware  Bay.    Report,  95, 1195. 

(The  Board  met  in  Washington  on  Nov. 
1,  1894,  and  was  composed  of  Brig.  Gen. 
T.  L.  CasBy,  Chief  of  Engineers,  U.  8. 
Army;  Col.  W.  P.  Craighill,  Coipe  of  En- 
gineers; Capt.  G.  Dewey,  U.  S.  Navy; 
Mendes  Cohen,  Maryland,  and  £.  Porter 
Alexander,  South  Carolina.) 

Engineer  in  Charge.  Maj.  W.  P. 
Craighill.  Reports,  72,  701;  79,  587; 
80, 713;  (Lt  Col. ),  82, 950;  88,  726,  749. 

N.  H.  Hutton.  Reports,  79,  590;  80, 
717. 

Capt.  T.  Turtle.  Reports,  82, 950;  83, 
727,  752. 

M.  Paret    Report,  83,  727. 

Operations. 

1 9  79*  Field  work  and  preparation  of 
maps  in  pn^ress,  79,  590. 

Pliyftleal  etaaraeterifltlct. 

Description,  72,  702;  79,  588,  589. 

Geological  formation  of  peninsula,  80, 
717. 

Hdal  observations,  80,  729.' 

Ice  records  in  Chesapeake  and  Dela- 
ware bays,  80, 734;  82,954,959;  83,744. 


Results  of  borings,  88,  728. 

Table  giving  the  several  routes  consid- 
ered, 95,  1197.  The  line  of  the  existing 
Delaware  &  Chesapeake  Canal  thought 
by  the  Board  to  be  the  beet  adapted  for 
defense  and  for  giving  facilities  to  com- 
merce, 95,  1199. 

Plant. 

By  Maj.  Craighill,  1872,  survev,  $20,- 
000,  72,  702;  79,  590. 

By  Maj.  Craighill,  1879,  canal  100  f.  at 
bottom,  26  f.  deep,  by  Ferry  Creek 
route,  $16,250,000;  by  Queenstown  route, 
$34,000,000;  by  Sassafras  River  route, 
$8,250,000,  and  $150,000  additional  for 
each  for  right  of  way,  79,  589. 

By  Lt  Col.  Craighill,  1879,  ship  canal 

26  f.  deep  at  mean  low  water,  100  f.  wide 
at  bottom,  and  178  f.  wide  at  water  line, 
without  locks,  except  tide  locks.  The 
following  locations  were  presented: 

Choptank  route,  canal  proper,  37.7 
miles;  estimate,  $16,500,000,  80, 715, 725. 

Wye  route,  canal,  43  miles;  estimate, 
$26,333,000,  80,  715,  725. 

Queenstown  route,  canal,  53.8  miles; 
estimate,  $37,225,000,  80,  715,  725. 

Centerville  route,  canal,  51  miles;  esti- 
mate, $41,500,000,  80,  715,  725. 

Southeast  Creek  route,  canal,  38}  miles; 
estimate,  $25,000,000,  80,  715,  726. 

Sassafras  route,  canal,  16^  miles;  esti- 
mate, $8,500,000,  80,  715,  726,  735,  736. 

Additional  consideration  of  Choptank 
and  SaBisafras  routes,  82,  951. 

In  1883,  after  additional  examination 
and  increasing  the  depth  of  the  canal  to 

27  f.,  the  following  estimates  were  pre- 
flf^nted  * 

Choptank  route,  $18,184,766,  83,  741; 
Sassafras  route,  $11,410,000,  83,  742; 
Buck  Creek  route,  $7,605,471,  83,  742. 

Maintenance  of  canal,  83,  747. 

Piivate  (<N>rporate)  urork. 

Description  of  canal,  80,  713;  82, 957. 

Protests  of  the  Maryland  &  Delaware 
Ship  Canal  Co.  against  further  surveys, 
83,  751,  753,  761. 

Specifications  of  the  Maryland  &  Dela- 
ware Ship  Canal,  83,  758. 

Surreys.    (See  Boards. ) 

By  N.  H.  Hutton.  1878,  under  direc- 
tion of  Maj.  Craighill.    Report,  79,  587. 

Previous  surveys  made,  80,  714;  88, 
753. 

Maps.     80,  716;  83,  742. 
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CHE8TEK  AJVD  RIDftiEY  CKEBKg,  PA.     (See  Ridley  Creek,  Pa.) 


Appropiiatlont. 

1881,  $3,000,  81,  793. 

1882,  3,000,  82,  777. 

Total,   6,000 

ContracU. 

1S89,  F.  C.  Somere,  dredging,  52 
cents  per  c.  y.,  88,  634. 

En^tneen. 

Cb ibf  of  Enoinbbrs.  Reports,  80, 97 ; 
81,  125;  82,  123;  88,  124. 

Enqinbebs  in  Chaboe: 
Col.  J.  N.  Macomb,  1880-82.    Reports, 

81  792  793. 

dapt'w.  Ludlow,   1882-83.     Report, 

82  777 

Lt  Col.  G.  Weitzel,  1883.  Report,  88, 
633. 

Assistant.  T.  G.  Locke.  Report,  88, 
634. 


Operalloiifl. 

1983>§3.  10,613  c.  y.  dredged;  proj- 
ect completed,  88,  634. 

Pr«s|eets. 

By  Col.  Macomb,  1881,  for  improying 
Chester  Creek,  dredging  and  removing  silt 
to  a  depth  of  7  f.  low  water  at  the  entrance, 
diminishing  upward;  estimate,  $10,781, 
81,  125,  794. 

By  request  of  city  authorities  dredging 
was  confined  to  area  between  Se<x>nd 
Street  Bridge  and  mouth  of  creek,  88, 
634;  completed,  1883,  88,  634. 

Survey. 

Of  Chester  and  Ridley  creeks,  near  their 
outlets  into  the  Delaware,  ordered  by  act 
of  Mar.  3, 1879,  made,  1880,  under  thedi< 
rection  of  Col.  Macomb,  81,  792. 


CHESTER  HARBOR,  PA.    (See  Delaware  Rher,  Pa.  and  N,  J.,  and  Reedy 

Island  Harbor, ) 


ApproprlatioiM. 

1826,  $100.00,  act  May  20  (survey). 

1827,  5,383.40] 

1836,  3,000.00[66,  iii,  31. 

1837,  2,000.00j 

1852,    5,000.00,  66,  7,  iii,  31. 
1867,  11,000.00,  act  Mar.  2. 
1873,       550.00,  73,  864  (allotment). 
1876,    2,600.00,  76,  59;  77,  54,  262. 
1878,    3,400.00,  78,  60,  437. 


Total,  33,033.40 

Contracts. 

1  §67.  B.  Booth,  materials,  67,  439. 
J.  R.  Grant,  materials,  67,  439.  J.  Nel- 
son, labor,  67,  439. 

1  §68.  J.  £.  Neall,  materials,  68,  702. 
P.  McAdams,  materials,  68,  702.  H.  Bit- 
ting, labor,  68,  702. 

En^ineem. 

Chief  of  Engineers.  Reports,  66,  7, 
ii,  41,  iii,  22;  67,43;  68,63;  70,32;  71, 
81;  78,  80;  76,  97,  169;  76,  59;  77,  54; 
78,  60;  79,  72;  80,  94;  81, 121;  82, 120; 
88,  119,  84,  128. 

Engineers  in  Charge: 

Lt.  Col.  C.  S.  Stewart,  1866-68.  66,  ii, 
41,  iii,  22.  Reports,  66,  iv,  224;  67,  437; 
68,  700. 

Lt.  Col.  J.  D.  Kurtz,  1870-77.  70,  71. 
Reports,  71,  705;  78,  864;  75,  u,  183; 
76,  271;  77,  262. 

Col.  J.  N.  Macomb,  1877-82.  Reports, 
78,437;  79,  443;  80,  584,611;  81,767. 

Capt.  W.  Ludlow,   1882-83.     Report, 

Lt.  Col.  G.  Weitzel,  1883--84.  Report, 
83,  617. 

Maj.  W.  H.  Heuer,  1884.  Report,  84, 
816. 


Assistants: 

E.  Hergesheimer,  66,  iv,  224. 

T.  Valentine.  Reports,  75,  ii,  185;  78, 
437;  79,  443. 

Capt.  W.  Ludlow.    Report,  80,  612. 

Estimateft.    ( See  Plans  and  Projects. ) 
By  Lt.  Col.  Stewart,  entire  completion 

of  repairs,  $11,000,  66,  iii,  22.     In  detail, 

66,  IV,  225,  226.    For  renewal  and  genersd 

repairs  in  ten  years,  |7,000,  68,  701. 
By  Lt.  Col.   Kurtz,  aggregate  for  a 

new  harbor,  |123,000,  71,  706.    Repcdrs, 

$6,000,  75,  ii,  183;  76,  271. 
By  T.  Valentine,  repairs,  $3,153.60,  75, 

ii,  186. 

liegltlatlon. 

Recommended  by  Lt.  Col.  Stewart  that 
the  United  States  might  retrocede  the 
piers  to  the  State,  67, 438. 

Operations. 

1  §66-6  7.     Repairs  in  progress,  67, 

TtO. 

1667-6§.  Repairs  completed,  de- 
tails, 68,  63,  700. 

IS 73-73.  Repairs  to  piers  and 
bridges  to  the  amount  of  $550,  78,  864. 

l§76-77.  Repairs  to  piers  and 
bridges  by  hired  labor  to  the  amount  of 
$2,600,  77,  54,  262. 

1  §  7 8-79 .  Repairs,  and  construction 
of  a  new  connecting  bridge;  79,  72, 443, 

Physical  eharacteriflties. 

Description,  66,  iv,  224;  68,  701,  71, 
706;  75,  ii,-184. 

Plans.    {See  Estimates  SLnd  Projects,) 

By  Lt  Col.  Kurtz  to  abandon  the  old 
harbor  and  establish  one  above  the  city, 
composed  of  six  piers,  71,  706. 
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CHfiSTER  HARBOR,  PA.-<>>ntiniied. 


Private,   corporate,  and   State 


The  original  piers  and  wharves  were 
ceded  to  the  U.  8.  by  the  State  of  Penn- 
sylvania, 76,  ii,  186. 
*  Private   wharves    built   between    the 
Government  piers,  67,  438. 

Proposed  occupancy  of  lower  jwer  by 
the  Chester  &  Delaware  River  R.  K.  Co., 

76,  ii,  184,  186. 

Projects.    (See  EHimaUs  and  Plawt. ) 
Original,  for  harbor  of  refuge  against 

floating  ice,  66,  iv,  224,  226. 
By  Maj.  Stewart,  repairs,  details,  66, 

iv,  &5,  226. 
By  Lt.  Col.  Kurtz,  repairs  to  piers  and 

bulkhead,  and  reconstruction  of  bridges, 

77,  262. 

Surrejrs. 

Assigned  to  Maj.  Stewart,  66,  ii,  41. 


Made  in  Sept.  and  Oct.,  1865,  66,  iii, 
22,  by  E.  Heigesheimer.  Reports,  66, 
iv,  224. 

Ordered  by  act  approved  July  11, 1870, 
70, 31, 32;  examination  made  by  Lt.  Col. 
Kurtz.    Reiwrt,  71,  705. 

Examination  or  survey  ordered  by  act 
approved  Mar.  3, 1875,  of  lower  pier,  76, 
lo9;  made  under  direction  of  Lt.  Col. 
Kurtz,  by  T.  Valentine.  Reports,  76,  ii, 
184,  185. 

Ordered  bv  act  approved  Mar.  3, 1879, 
and  assigned  to  Col.  Macomb,  79,  72, 
443. 

Examination  for  ice  harbor  at  Marcus 
Hook  and  Chester  ordered  by  act  of  Mar. 
3,  1879,  made,  1880,  under  direction  of 
Col.  Macomb,  80,  611. 

Maps.    Plan  of  the  ice  harbor,  79, 443. 


CHESTER  PIERS,     {^w  Ddaware  River,) 
CHESTER  RITER,  RD. 


Appropriations* 

1873,  $15,000,  78,  72,  77,  760;  74,  81; 

76,  ii,  64. 

1874,  5,000,  74,  81,  ii,  17;  76,  85, 

ii,  64. 
1876,        5,000,  76,  62,  63,  284;  77, 56. 

273. 
1878,        3,000,  78,  64,  447. 

1881,  6,500,  86,  866. 

1882,  6,500,  82,  841. 
1890,  5,000,  90,  954. 
1892,  3,000,  92,  971. 
1894,  1,500,  96,  1128. 
1896,  1,500,  96,  959. 
1899,        3,200,  99,  1383. 


Total,     55,200 

C^^B  tracts* 

1S75.  W.  H.  Beard,  dredgmg,  16} 
cents  per  c.  v.,  76,  86,  ii,  64;  76, 283, 284. 

ISSl.  D.  Constantine,  dredging.  27 
centsjperc.  v.,  82,  841. 

1  SO  1  •  National  Dredging  Co. ,  dredg- 
ing, 10  cents  per  c.  y.,  91,  1189. 

1 S03.  American  Dredging  Co. ,  dredg- 
ing, 15  cents  per  c.  y.,  s.  m.,  98,  1212. 

1S9S*  &ltimore  Dredging  Co., 
dredging,  19.8  oeni^s  per  c.  y.,  p.  m.,  96, 
1129. 

ISI^S.  C.  T.  Caler,  dredging,  9.5 
cents  per  c.  y.,  p.  m.,  97,  1274. 

1S99.  Baltimore  Dredging  Co., 
dredging,  12.4  cents  per  c.  y.,  p.  m., 
1900,  1646.     '       , 

Engineers. 

Chief  of  Enginbbrb.  Reports,  72, 
74;  78.  71,  77;  74,  81;  76,  85;  76,  62; 
77,  56;  78,  63;  79,  75;  80,  100,  111; 
81,  132,  160;  82,  129,  130;  88,  133,  V.\A\ 


84,  141;  86,  133;  86,  130;  87,  93;  89, 
112;  90,  102;  91,  126;  92, 126;  98,  136; 
94,  125;  96,  142;  96,  129;  97,  164;  98, 
167;  99,  193;  1900,  219. 

Enginbsbs  in  Charge: 

Maj.  W.  P.  Craighill,  1872-84;  72,  74. 
Reports,  78,  760,  817-819,  825;  74,  ii, 
17;  76,ii,64;  76,283;  77,271;  79,489; 
80, 624;  (Lt.  Col.)  81, 839,856;  82,  841, 
843;  88,  667,  669;  84,  893. 

C^pt.  C.  B.  Phillips,  1878,  in  temporary 
charge.     Report,  78,  445. 

W.  F.  Smith,  U.  8.  Agent,  1884-.  Re- 
ports, 86,  884;  86,  866;  87,  838;  88,  747; 
(map)  90,  954;  91,  1188;  92,  970;  93, 
1211;  94,  889;  96,  1128;  96,  958;  97, 
1273;  98, 1159;  99, 1383;  1900, 1645. 

Assistants: 

W.  Popp.     Reports,  78,  818,  826. 

H.  Bacon.  Reports,  76,  ii,  64;  81, 
856. 

Capt.  C.  B.  Phillips.  Reports,  76,  284; 
77,  273. 

A.  Stierle.     Report,  90,  955. 

Estimatee.     (See  iVo;erto.) 

By  W.  Popp,  adoptetl  by  Maj.  Craig- 
hill, dredging  a  7-f.  channel  througn 
causewav,  123,100;  dredging  a  6-f. 
channel,"  115,000,  73,  760,  817,  818,  825; 
74,  ii,  17.  For  7-f.  channel,  increased 
to  $25,000  by  Maj.  Craighill  on  account 
of  long  delays  in  operations,  76,  86,  ii, 
64;  76,  63,  284.  Additional  increase  of 
$3,000  for  same  cause,  77,  57,  273. 

Legislation. 

Maryland,  by  act  approved  April  11, 
1874,  con8ente<i  to  the  removal  of  the 
causeway,  with  the  proviso  * '  that  before 
Haid  causeway  should  be  cut  or  opened 
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there  shall  be  built  a  bridge  with  a  draw 
of  not  lees  than  60  !./'  74,  81,  ii,  17. 

Operations. 

Hifltory  of,  75,  ii,  64;  76, 283;  77,  271. 

Deferred  until  a  bridge  was  built,  74, 
81,  ii,  17. 

1  §74-75*  Dredging  by  contract  in 
progress,  76,  86,  ii,  64;  about  10,000 
c.  y.  removed,  76,  283. 

1  §  7  ^76.  Dredging  continued ;  about 
88,000  c.  y.  removed,  76,  62,  63,  284. 

IS 76-77.  Dredging  under  contract 
ceased  July  7,  1876,  the  available  funds 
being  exhausted;  additional  vent  through 
the  causeway  was  given;  four  pile-wings 
constructed;  channel  defined  oy  guide- 
piles;  some  riprapping  done,  and,  June 
28,  1877,  a  dredge  chartered  by  the  day 
to  dredge  at  the  sharp  turns  in  the  chan- 
nel, 77,  67,  272,  273. 

l§77-78.  10,970  c.  v.  removed  by 
dredging,  78,  446. 

18§l-§3.  Channel  over  shoals 
dredged  70  f.  wide  and  8  f.  deep  at  low 
water,  82,  841. 

18§3-83.  Channel  widened  to  120 
f.  and  project  completed  as  originally 
proposed,  83,  133;  86,  130. 

1890-91.  Excavation  of  channel 
begun  under  contract,  01,  1788. 

1891-09.  20,061  c.  y.  dredged,  02, 
971. 

1 893-93.  26, 734  c.  y . ,  p.  m. ,  dredged, 
08,  1211. 

1895-96.  5,502  c.  y.,  p.  m.,  dredged, 
06,  959. 

1 898-99.  10,483  c.  y.,  p.  m.. dredged, 
00   1383. 

1899-^1900.  20,090  c.  y.,  p.  m., 
dredged,  1000,  1645. 

Physical  ctaaraeteiistles. 

Description  of,  73,  817-819,  827;  76, 
ii,  65. 

Private    (county    and    piivate) 
work. 

A  solid  causeway  was  built  across  the 


"Narrows'*  about  1820  by  Queen  Anns 
County;  also  a  tide  mill  and  imoe  was 
oomstructed,  to  the  injury  of  the  channel, 
78,  817-819,  826;  drawbridge  built  by 
the  county  authorities  at  the  causeway, 
76.  283;  repairs  made  to  the  causeway 
ana  draw  by  the  county  authoritieB,  77, 
57,  272. 

Projects. 

Making  an  opening  through  the  cause- 
way, and  dredging  a  channel  100  f.  by  7 
f.,  75,  ii,  64-  76,  283;  77,  271. 

By  Maj.  Craighill^  1874,  reopening  a 
channel  formerly  existing  between  Ches- 
ter River  and  Eastern  Bay,  cloeed  by  a 
solid  causeway,  under  the  authority  of 
the  State  of  Maryland;  estimate,  $25,000, 
75,  ii,  64;  85,  133.  Project  completed, 
at  a  cost  of  $25,000,  in  1878;  no  further 
work  deemed  necessarv,  85,  133. 

By  Maj.  Craighill,  1881,  Sprv's  Land- 
ing to  Crompton,  excavation  of  channel 
1^  f.  wide  and  8  f.  deep  at  m.  1.  w.  Es- 
timate, $13,167.  81,857;  88,667.  Proj- 
ect completed  in  1883,  88,  133;  86,  130. 

In  1889,  Maj.  Smith,  Chester  to  Jones 
Tending,  excavation  of  a  channel,  Cramp- 
ton  to  a  point  1  mile  below  Millington, 
supposed  to  be  Jones  Landing,  6^  miles, 
60  L  wide  and  6  f.  deep  at  m.  I.  w. ;  esti- 
mate, $12,750,  00, 956;  01, 1186;  02, 971. 

SurTcyt. 

Ordered  by  act  approved  June  10, 1872, 
assigned  to  Maj.  Craighill,  72,  74,  and 
made  under  his  direction  by  W.  Popp, 
in  October,  1872.  Reports,  73,  817,  818, 
825,  826. 

Under  direction  of  Maj.  Craighill,  1877- 
78  70  491. 

kesurvey  of  channel,  1880,  80,  624. 

Kirby's  to  Spry's  Landing,  ordered  by 
act  of  June  14, 1880,  made  1881,  under  the 
direction  of  Maj.  Craighill,  81,  150,  856. 

Survey,  Crampton  to  Jones  Landing,  oi^ 
dered  by  act  of  August  11,  1888,  made, 
1889,  under  direction  of  Maj.  Smith,  00, 
956. 


CHETCO  RIYER,  OREO. 


Commerce. 

Inappreciable,  03,  3430. 

Engineers. 

Chief  of  Engineers.    Report,  03, 444. 
Engineer  in  Charge.     Capt.   T.  W. 


Syraons,  1893.     Report.  03,  3429. 

.NT.    Lt.  F.  R.    ' 
03,  3431. 


/ -  f    _--  —         — 

Assistant.    Lt. 


Shunk.    Report, 


Pfaysfeal  eharacterlstles. 

Small  stream  entering  the  Pacific  Ocean 


about  3  miles  north  of  the  boundary  line 
between  Oregon  and  California,  about  30 
or  35  miles  long;  practically  no  tidal  com- 
partment, and  its  greatest  width  at  the 
mouth  60  f.,  03,  3430. 

Hnrvej, 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  the  same  vear  by  Capt 
Symons  (report  unfavoral^Ie) ,  03, 3429. 


BEPORT8   OF  CHIEF  OF  EKGINEEE8,  U.  8.  ARMY. 
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Enffneers. 

Chief  op  Enginesbs.     Report,  9 1 ,  229. 

Engineer  in  Chabge.     Capt.  W.  L. 
Fisk,  1891.    Report,  91,  1841. 

Plif^slcal  cliaraeierlftlcft. 

Description  of,  91,  1841. 


Surrey. 

Examination  ordered  by  act  of  Septem- 
ber 19,  1890;  made,  1891,  under  direction 
of  Capt.  Fisk  (report  unfovorable),  91, 
1841. 


CBEYEBINE  RIUBR,  8.  DAK. 


En^neers. 

Chief  of  Engineers.    Report,  80, 170. 

Engineer  in  Charge.    Lt  E.  Maguire, 
1880.    Report,  80,  1478. 


Surrey. 

Of  Cheyenne  River,  ordered  by  act  of 
Mar.  3,  1879,  79,  128;  made  1880.  under 
direction  of  Lt.  Maguire  (report  unfavor- 
able), 80,  1478. 

History  of  the  work,  80,  1479. 


CfltlCAOO.     (See  Qreai  Lakes. ) 
CmCAOO  HARBOR,  IL.L.a 


Appropriations. 

1833.  $25,000.66 
32,801 
32,800 
32,000 
40,000 
30,000 


1834 
1835 
1836 
1837 
1838 


1843-44, 25,000 
30,000 
20,000 
25,000 


1844 
1852 
1864 

1866 
1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1878 

1879 

1880 

1881 

1882 

1884 

1886 

1888 

1890 

1892 

1894 

1899 


88,704 
35,000 

29,700 

100,000 

100,000 

90,000 

90,000 

75,000 

78,000 

5,000 

75,000. 

75,000 

145,000 

150,000 

200,000 

100,000 

75,000 

200,000 

100.000 

72,000 

c  80,000 

100,000 


66 
66 
66 
66 
66 
66 
66 
66 
66 

66 
68 


69 
70 
71 
72 
78 
74 
75 
76 
78 
79 
80 
81 
82 
84 
86 
88 
90 
92 
95 
99 


iii,  35. 

iii,  35. 

iii,  35. 

iii,  35. 

iii,  35. 

iii,  35. 

iii,  35. 

iii,  35. 

iii,  35. 

15,  16;  iii,  36  (al- 
lotment). 
m,ll,  35;  iv,  91,114. 

31;  69,  28  (allot- 
ment). 

22  (allotment) . 

37;  71,  35. 

35,  117. 

34,  130. 

35. 

41,  156. 

45,231. 

99;  77,  103. 

118,  1185. 

157,  1560. 

1986. 

2160. 

2206. 

1945. 

1703. 

1888. 

2402. 

2239. 

2697. 

2824. 


Commeree.  (^Bee  Chicago  River. ) 
Requirements  aiscussed,  79,  1562. 
Area  of  outer  harbor,  82,  2204;  88, 

1742;  84,  1944. 
Collisions  with  exterior   breakwater, 

88,  1742;  84,  1944. 

Contraets. 

1S66.  J.  M.  Corse,  cribs  and  dredg- 
ing, 66,  iv,  114;  67,  58,  90,  91;  68,  111. 

15 70.  Illinois  Central  R.  R.  Co., 
labor  and  material,  70,  99.  Fox  <&  How- 
ard, breakwater,  71,  117. 

1571.  Illinois  Central  R.  R.  Co., 
breakwater,  71,  117. 

1 S 73.  Fitzsimmons  &  Connell,  break- 
water, 73,  213. 

IS 75.  W.  L.  Smith,  extension  of 
north  pier.  76,  ii,  433.  I.  D.  Vandecar, 
removal  oi  wreck,  76,  ii,  433. 

1 S7S.  Fitzsimmons  <&  Connell,  dredg- 
ing, 79,  1560. 

IS 70.  G.  Hannahs,  materials,  79, 
1560.  G.  Hannahs,  timber  and  piles,  80, 
1984,  1986. 

1 550.  Chicago  Dredging  <&  Dock  Co. , 
dredging,  21 J  cents  per  c.  v.,  81,  2161. 

1551.  G.Hannahs,  timber,  81,  2161. 
Shmnway,  Bergess&Co.,  drift  bolts,  81, 
2161. 

1SS3.  W.  E.  Hutchinson,  timber, 
82,  2206.  G.  Hannahs,  timber,  82, 
2206.  Beckford,  Knox  <fe  Co.,  timber, 
82,  2206. 

1SS3.  A.  H.  Petrie  &  Co.,  timber, 
88,  1745.  A.  S.  Packard,  timber,  88, 
1745.    Green  Bay  Dredging  Co.,  dredg- 

oSurreyH— Reports:  Feb.  24. 1830,  estimate  959,722.24;  Dec.  81, 1855,  estimate  $138,516.68;  Nov.  15, 1866, 
indefinite;  Sept.  30. 1867.  estimate  1174,460.74;  Nov.  15, 1858,  9219,342.96;  Aug.  2, 1864,  estimate  indefi- 
nite: June  30, 1866,  estimate  S88.604.    (H.  Doc.  No.  482,  66th  Ck)ng.,  2d  sess.) 

^S50.000  additional  appropriated  for  narborof  refuge,  Chicjtgo,  Intended  for  and  applied  to  improve- 
ment of  mouth  of  Calumet  River,  71, 117. 

«t25.000  to  be  used  at  the  discretion  of  the  Secretary  of  War  to  improve  the  river  up  to  the  forks. 


Total,  2,356,005 
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in^,  17}  cents  per  c.  y.,  88, 1746.  Singer 
A  Taloott  Stone  Co.,  stone,  88,  1745. 

1 NN4.  Chicago  Dredging  &  Dock  Co., 
dre<lging  23 J  cent^  )>er  c.  y.,  86,  2050. 
C.  E.  Mitchell,  timber,  85, 2050.  Leatbam 
&  Smith,  85,  2a50. 

tnUH.  V.  R.  Crane,  dredging,  13} 
cents  per  c.  y.,  80,  2112.  The  Fitzsim- 
mons  &  Connell  Co.,  breakwater  con- 
struction, $118,117.87,  89,  2112. 

1S91.  Kimball  &  Cobb  Stone  Co., 
saperstructure  reconstruction,  $85,335.38, 
01,  2599. 

1S03.  Wisconsin  Dredge  &  Dock 
Co.,  rebuilding  superstructure  (timber, 
ironwork,  stone,  pUes,  etc.),  $37,856.77, 
08,  2801.  Green's  Dre<iging  C-o.,  dredg- 
ing, 14  cents  per  c.  y.,  $4,767.84,  03, 
2802. 

Ifiof.  The  Fitz  Simons  &  Connell 
Co.,  rebuilding  and  rejxair  of  superstruc- 
ture (pine  timber,  inmwork,  stone,  etc.), 
$56,528.16,  05,  2698. 

1^96.  Illinois  Dredging  Co.,  dredg- 
ing, 14  cents  per  c.  y.,  $2,800,  06,  2576. 

1999.  Chicago  Star  Construction  & 
Dre<lging  Co.,  dmlgin^,  7  centp;  remov- 
ing and  furnishing  piles,  iron  dredge 
chain,  and  stone  (estimated  total  of  con- 
tract, $73,788.70),  00,  2825.  Dredging 
annul UhI  by  supplementary  contract  (see 
Legal  jyroceedmgs),  1000,  3780. 

Doeumeiits.  ( Not  printed  in  reports. ) 
Rei)orts  of  Maj.  Granainfor  185.'>-56,  8. 
Doc.  16,  34th  Cong.,  M  sess.  For  1857, 
S.  Doc.  42,  35th  Cong.,  Ist  sess.  Re- 
port of  Lt.  Col.  Cram,  dated  Aug.  23, 1864, 
66,  16. 

Letter  of  Maj.  Houston,  describing 
manner  of  sinking  cribs,  dated  Oct.  28, 
1874,  75,  228. 

EnKlneem. 

CniKP  OF  Engineers.  Reports,  66, 
5,  ii,  37,  41,  iii,  11,  35,  iv,  110;  67,  20, 
23,  90,  252;  68,  31;  60,  22,  23,  28;  70, 
37;  71,  35;  72,  33,  159,  1(H,  170;  73, 
34;  74,  40;  75,  45;  76,  98;  77, 103;  78, 
117;  70.  157;  80,  210,  212;  81,  285,287, 
2161;  82,  2H0,  2209;  83,  288;  84,  289; 
85,  312;  86,  306;  87,  272;  88,  247;  80, 
287;  00,  257;  01,  32^),  426;  02,  315;  03, 
359;  04,  331;  05,368;  06,324;  07,409; 
08,  400;  00,  474;  1000,  540. 

Boards  op  Engineeiw. 

(-onvened  at  Chicago  January  18, 1870. 
Made  a  in^rsonal  examination  of  the  har- 
bor, an(l  iwljourned  to  meet  at  Milwaukee 
the  following  day,  71,  123.  Met  pur- 
Huant  to  a<liournnient,  and  unanimouHly 
aj>|)rovod  the  plan  HubniitttHl  by  Ma], 
wliwler  for  a  breakwater  for  an  outer 
harlK)r.  Ho])<)rt,  70, 124.  (Col.  Macomb, 
lit.  ('<>1.  UuynoldH,  and  Majs.  Wheeler, 
Weitzel,  and  McFarland.) 


Conrened  July  28,  1878.  After  full 
discussion,  approved  plan  submitted  by 
Capt.  Lydecker  for  modifications  in 
breakwater  for  outer  harbor  and  construc- 
tion of  a  breakwater  north  and  east  of 
the  present  north  pier.  Report^  70, 
1561.  (Majs.  Houston,  Robert,  Smith, 
and  Mansfield,  and  Capt.  Lydecker. ) 

Convened  January,  1881,  to  examine 
and  report  on  Maj.  Lydecker* s  plan  and 
location  for  exterior  breakwater.  Re- 
port, 81,  2162.  (Cols.  Tower  and  New- 
ton and  Lt.  Col.  Abbott. )     ( See  Project*. ) 

Constituted  by  S.  O.  Wo.  31,  C.  of  E., 
1882,  to  consider  and  report  upon  the 
plans  submitted  by  Illinois  Ontral  R.  R. 
for  docks  and  wharves  fronting?  the  outer 
harbor.  Report,  82, 2234.  Recommen- 
dations of  board,  82,  2237.  (Lt.  Cols. 
Parke  and  Comstock  and  Maj.  Weitzel.) 

Convened  at  Chicago,  Sept  17,  1890, 
by  8.  O.  No.  61,  to  report  upon  the  estab- 
lishment of  harbor  lines  in  Chicago  Har- 
bor. Report,  01,  2661.  (Col.  Poe,  Maj. 
Davis,  and  Capt.  Marshall. ) 

Engineers  in  Charge: 

Lt.  J.  D.  Webster,  1848-54.    76,  ii,  433. 

Lt.  Col.  J.  D.  Graham,  1856-64.  76,  ii, 
433. 

Lt.  Col.  T.  J.  Cram,  1864.  Reports,  66, 
12  14  24. 

Lt.  Col.  L.  Sitgreaves,  1865.  66,  20,  iv, 
91. 

Maj.  J.  B.  Wheeler,  186^70.  Reports, 
66,  iv,  91,  114;  67,  55,  58,  86-92,  257; 
68,  79,  110;  60,  73. 

Special  on  plan  for  a  breakwater  for  an 
outer  harbor,  70,  79. 

Mai.  W.  E.  Merrill,  1870,  70, 99. 

Maj.  D.  C.  Houston,  1870-74.  Reports, 
70,  89,  96;  71,  117;  72,  129;  78,  215; 
74,  155. 

Special,  proposing  modified  cross  sec- 
tion and  stone  foundations  for  cribs,  72, 
160,  165;  notes  on  waive  motion,  etc., 
72,  168. 

Maj.  G.  L.  Gillespie,  1874-76.  Reports, 
76,  228;  76,  ii,  426. 

Capt.  G.  J.  Lydecker,  1877-82.  Re- 
ports, 77,  893;  78,  1183;  70,  1555; 
(Maj.),  80,  1983;  81,2151. 

Special,  Nov.  4,  1878,  to  president 
Board  of  Engineers,  submitting  modifica- 
tions in  plan  of  outer  harbor  and  a  break- 
water north  and  east  of  the  north  pier. 
70  1562. 

Maj.  W.  H.  H.  Benyanrd,  1882-86. 
Reports,  82,  2203,  2207;  88,  1741;  84, 
1943;  85,  2047;  86,  1701. 

Maj.  T.  Handbury,  1886-87.  Report, 
87  2109. 

Capt.  W.  L.  Marshall,  1888-99.  Re- 
ports, 88,  1886;  80,  2110;  00,  2399;  01, 
2596;   02,   2237;    08,    2791;   04,  2127; 
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j.),  95,  2693;  96,  2671;  97,  2790; 
6, 2415;  99,  2821. 
Maj.  J.  H.  Willaid,  1899-.     Report, 
1900,  3779. 

AsBisrANTB: 

Lt  A.  Mackenzie,  66,  iv,  91. 

Capt  D.  P.  Heap.  Reports,  67,  86; 
68, 110. 

W.  T.  Ca«rain,  67,  119. 

K  8.  Cheebroujgh,  70,  99. 

W.  H.  Hearding.  Stone  foundations 
for  cribe,  72,  161. 

Lt  F.  A.  Uinman.  Reports,  78,  213; 
74, 156. 

R.  8.  Littlefield.  Report  on  extension 
of  north  pier,  78,  214;  74,  165. 

J.  Pierpont,  74,  165. 

J.  C.  Almy.     Report,  89,  2113. 

6.  A.  M.  Liljencrantz.  Reports,  90, 
2402;  91,  2599;  92,  2240;  98,  2802;  94, 
2131;  95,  2698;  96,  2577;  97,  2792;  98, 
2418;  99,  2826;  1900,  3783. 

Navigation  of  Chicago  River,  98,  2805. 

Eitlmates.     (See  Prcjeds, ) 

By  Lt  Col.  Graham,  1867,  to  complete 
the  work,  $174,460.74,  S.  Doc.  42,  35th 
Cong.,  let  sesB. 

By  Lt  Col.  Cram,  1864,  extension  of 
both  piers,  $88,704,  66,  6,  16,  24. 

By  Maj.  Wheeler,  extension  of  north 
pier,  aggregate,  $86,744.65;  details  for  one 
crib,  $4,572.36,  66,  iv,  115;  14-ft.  chan- 
nel, $2,500,  67,  268,  269;  extension  of 
Bouth  pier,  $48,000,  68,  31;  to  complete 
the  work,  $46,000,  69,  28,  73;  enlaige- 
ment  of  harbor  facilities  by  a  breakwater, 
1900,000,  70,  102;  74, 156. 

By  Maj.  Houston,  completion  of  south 
pier,  $75,000,  70,  96;  extension  of  north 
pier,  $78,000.  74,  156. 

By  Maj.  Gillespie,  dredging,  $5,000, 
76,  45,  230;  aggregate  for  proposed  im- 
provements, $150,000,  76,  99,  n,  431. 

By  Capt  Lydecker,  completion  of  ex- 
iBtmg  project,  77,  894;  $250,000,  78, 
1185;  $600,000  additional  to  complete 
onter  harbor  as  modified,  and  construct  a 
breakwater  north  and  east  of  north  pier, 
1  mile  in  length,  79,  158,  1666. 

Legal  proeeedlngs. 

Encroachment  of  railroads  upon  area 
of  outer  harbor,  82,  2207-2240;  87.  2110. 

The  ownership  and  control  of  sub- 
merged lands  in  the  outer  basin  decided 
to  be  in  the  State  and  the  city,  95,  2694. 

Title  to  several  slips  and  docks  in  pos- 
sesBion  of  Illinois  Central  Railroad  Co., 
99,2822. 

City  of  Chicago,  1899-1900.  under  old 
laws  for  the  first  time  enforced,  pre- 
vented all  dumping  in  Lake  Michigan 
within  8  miles  of  the  shore  line  between 
the  north  limits  of  the  city  and  the  Indi- 
ana State  line,  thus  violating  an  agree- 


ment to  permit  such  dumping,  and  there- 
by compelling  an  annulment  of  contract 
for  dredging,  1900,  3780. 

Operatloni.     (See  also  Private  work.) 

History  of,  76,  ii,  433;  79, 1656.  Sus- 
pended smce  1862,  66,  6. 

1§66.  Delayed  to  enable  the  city  to 
perform  the  work  proposed,  viz,  exten- 
sion of  the  north  pier,  66,  ii,  37. 

1S67.  Extension  of  north  pier  in 
progress,  11,628  f.  of  timber  framed,  67, 90. 

186§.  96  f.  of  north  pier  extension 
completed,  and  3,152  c.  y.  of  dreding,  68, 
111. 

1869.  North  pier  completed,  ending 
in  23  f.  of  water;  extension  of  south  pier 
600  f.  under  contract  and  in  progress,  69, 
28. 

1870.  South  pier  extension  con- 
tinued; built  to  water  surface,  a  length 
of  1,224  f.,  70,  37,  96.  Breakwater  for 
outer  harbor  commenced,  266  1.  f .  built  to 
water  surface,  70,  37. 

1871.  29  cribs,  equal  to  1,450  1.  f., 
placed  in  breakwater  and  completed  to 
water  surface,  71,  35,  117. 

187a.  Extended  1,100  f.,  2,250  1.  f. 
completed  to  date,  72,  33,  129. 

1873.  Extended  800  f.,  now  3,050  f. 
long,  78,  34,  213. 

1874.  Extension  of  breakwater  1, 100 
f.  and  repairs,  74,  40,  155. 

1875.  Breakwater  extended  150 1.  f., 
1,400  f.  of  superstructure  built,  pile  protec- 
tion to  nortn  end  of  breakwater  in  prog- 
ress, 100  f.  added  to  north  harbor  pier, 
repairs  to  north  and  south  harbor  piers, 
and  wreck  removed,  76,  45,  228,  229. 

1876.  By  hired  labor,  1,250  f.  of  su- 
perstructure for  the  breakwater,  1,000  f. 
of  pile  protection  at  the  north  end  of 
breakwater,  2  cribs  sunk  in  extension 
of  north  pier,  and  repairs  to  north  and 
south  piers;  by  contract,  10  criljs  added 
to  north-harbor  pier  and  superptructure 
nearly  completed  over  the  entire  exten- 
sion of  600  I. ;  also,  removal  of  a  schooner 
wreck,  76,  98,  ii,  426. 

1877.  Superstructure  over  600  f.  of 
north  pier  completed  and  pile  protection  to 
pier  head  built,  pile  protection  to  break- 
water extended  292  feet,  and  repairs,  77, 
103  893 

1878.  Slight  repairs  only,  78,  1183. 
1 879-80.    Breakwater  extended  800 

f.  by  hired  labor,  88,758  c.  y.  dredged  by 
contract,  79,  157,  1556;  974  piles  driven 
for  crib  foundation,  1,900  1.  f.  of  crib-pier 
superstructure  placed  in  extension  of 
southerly  breakwater,  and  2,300  1.  f.  of 
superstructure  built;  undue  settlement  of 
last  4  cribs  placed;  work  mainly  done  by 
hired  labor  and  purchase  in  open  market, 
80,  1984. 
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189^81*  87  pilefl  driven  for  crib 
foundations,  900 1.  f.  of  crib  Bubetructure 
and  1,100  1.  f.  superstructure  placed  in 
southerly  breakwater,  thereby  complet- 
ing the  proposed  southerly  breakwater, 
with  a  length  of  3,000  1.  f.,  81,  2151;  72,- 
158  c.  y.  dredged  in  outer  harbor,  81, 
2152;  89,  2204. 

1 88 1-89.  136,287  c.  y.  dredged  from 
outer  harbor,  82,  2204;  1,536  1.  f.  of  ex- 
terior breakwater  built,  89, 2204;  88, 1742. 

1883>83.  900  1.  f.  exterior  break- 
water built,  88,  1742. 

1 883-84.  800 1.  f.  of  exterior  break- 
water built  and  100 1.  f.  repaired,  84, 1944; 
65,758  c.  y.  dredged  from  outer  harbor, 

84,  1945. 

1884-85.  700 1.  f.  of  exterior  break- 
water built,  including  100  I.  f.  destrojred 
in  1881,  with  extensive  repairs  to  cnbs, 

85,  2048;  settlement  of  cribe,  85,  2048; 
dredging  in  progress  in  outer  harbor,  85, 
2049. 

1 885-86.  Injury  to  southerly  break- 
water from  gales,  86,  1702. 

1886-87.  Repairs  to  breakwater, 
87,  2112.  i 

1887-88.    95  1.  f.  of  concrete  super-  : 
structure  laid;  400  1.  f.  of  substructure 
laid  in  extension  of  the  exterior  break- 
water, 88,  1887. 

1888-89.  400  1.  f.  superstructure 
built  over  outer  extremity  of  exterior 
breakwater;  substructure  of  exterior 
breakwater  extended  408  f. ;  4  cribe  built 
to  repair  gap  in  southerly  breakwater; 
25,280  c.  y.  dredged,  80,  2110. 

1889-90.  748  1.  f.  substructure  and 
1,156  1.  f.  superstructure  built  at  exterior 
breakwater;  5  cribs  placed  in  southerly 
breakwater  gap,  90,  2399. 

1890-91.  1,700  1.  f.  of  east  break- 
water superstructure  rebuilt,  91,  2597. 

1891-93.  Superstructure  over  east- 
erly breakwater  completed;  superstruc- 
ture built  over  north  pier  and  repairs 
made  to  the  same,  92,  2240. 

189.3-93.  Over  3^000  f.  of  super- 
structure at  outer  basin  in  course  of  re- 
construction, 93,  2793;  over  34,056  c.  y. 
dredged  from  channel  entrance  to  the 
harbor,  98,  2794. 

1893-94.  Superstructure  being  re- 
built last  year  completed,  94,  2129. 

1894-95.  Rebuilding  of  superstruc- 
ture of  exterior  breakwater  ana  repairs 
in  progress,  95,  2695. 

1895-96.  In  connection  with  pre- 
ceding year  2,200  1.  f.  of  superstructure 
of  exterior  breakwater  rebuilt,  96,  2573. 

1897-98.  Miscellaneous  repairs  were 
made  to  piers  at  entrance  by  persons 
responsible  for  damage  to  the  same,  98, 
2417. 


1899-1900.  Easterly  and  south- 
erly breakwaters  filled  with  stone,  1900, 
3780. 

Ptajrslcal  cliaracterif tics. 

Described,  66,  iv,  93,  114. 

Gauge  readings  at  Chicago  River,  93, 
2805;  94,  2137;  95,  2579;  97,  2793;  98, 
2421;  P9,  2826;  1900,  3784. 

PiiTate    (city    and    corporate) 

irork. 

1864-65.  Good  results  obtained  by 
work  done  by  the  city,  66,  15. 

175,000  was  appropriated  by  the  city 
for  dredging  and  pier  extension;  437}  f. 
built  in  extension  of  the  north  pier, 
66,  15. 

Improvements  by  Chicago  Dock  &  Ca- 
nal Co.,  67,  23,  86.  91,  92;  68,  31,  110. 

Encroachment  ot  railroads  on  harbor 
areas,  82,  2207. 

Under  authority  of  the  Secretary  of 
War,  1895,  city  constructed  bulkhead 
along  dock  line  and  filled  in  the  area 
shoreward  of  the  bulkhead  for  a  public 
park,  99,  2822. 

Projects.    ( See  Estimates. ) 

By  Lt  Col.  Cram,  repairs  and  exten- 
sion of  the  north  and  south  piers,  66,  16; 
modified  by  Maj.  Wheeler,  giving  in- 
creased width  to  the  cribe,  dredging  and 
extending  the  north  pier  only,  66,  iv, 
114;  67,  86.  Channel  for  vessels  draw- 
ing 14  f.  of  water,  67,  258,  259.  Exten- 
sion of  the  south  harbor  pier,  68,  111; 
69, 28.  Outer  harbor,  formed  by  abreak- 
water  inclosing  about  275  acres,  70,  101; 
74,  156. 

By  Maj.  Houston,  modification  of  cross 
section  of  breakwater  and  stone  founda- 
tions for  the  cribe,  79,  33.  Extension  of 
the  breakwater  instead  of  building  the 

Eier,  72,  129.  Extension  of  the  north 
arbor  pier,  73,  214. 

By  Maj.  Gillespie,  extension  of  the 
breakwater  southerly  1,000  f.,  channel  to 
connect  the  outer  harbor  with  the  river, 
and  repairs,  76,  99,  ii,  431. 

Board  of  Engineers  approved  and  rec- 
ommended adoption  of  project  submitted 
by  Capt.  Lydecker  for  modifications  in 
breakwater  for  outer  harbor  and  con- 
struction of  a  new  breakwater  north  and 
east  of  north  pier,  79,  1561,  1562. 

The  work  for  the  improvement  of  this 
harbor  was  commenced  by  the  United 
States  under  its  first  appropriation  in 
1833  and  continued  at  irregular  intervals 
to  1864,  and  thereafter  more  regular! v  to 
1870.  Between  1833  and  1870  the  project 
consisted  in  the  formation  of  a  cnannel 
of  entrance  to  mouth  of  river  between 
two  piers  extending  into  the  lake,  and 
between  which  a  channel  of  about  14  f. 
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was  obtained.  The  amocmt  appropriated 
from  183a-69,  inclusive,  was  $446,005,  76, 
ii,  433;  79,  1555.  Between  1870  and 
1876  additional  extensions  were  made  to 
the  north  and  south  piers,  70,  96;  76, 
ii,  426,  435.  In  1870  the  project  for  an 
outer  harbor  was  adopted,  contemplating 
the  construction  of  an  easterly  breakwater 
4,000  f .  long,  about  3,300  f .  from  the  shore, 
and  a  southeasterly  breakwater  about 
3,000  f.  long,  the  protected  area  being 
about  455  acres,  of  which  185  acres  were 
reserved  for  piers  and  slips,  and  270  acres, 
with  a  depth  dredged  to  16  f.,  for  har- 
borage, 70,  101,  124;  76,  ii,  435;  79, 
1555;  86, 1702. 

In  1878  the  project  was  further  modi- 
fied by  an  additional  breakwater  about 
5,400  f.  long,  and  to  be  placed  north  and 
east  of  the  harbor  entrance,  79, 1561 ;  81, 
2153,  2162;  86,  306.  The  amount  appro- 
priated from  1870-86,  inclusive,  was 
|l,358,000,  and  in  1886  it  was  estimated 
that  $240,000  was  required  to  complete 
existing  project,  86,  1703;  87,  2113. 

In  1888  the  estimate  for  completion  of 
existing  project,  including  superstructure 
construction  over  easterly  breakwater  in 
the  outer  harbor,  completion  of  exterior 
brei^water  and  outer  basin,  and  dredg- 
ing at  the  harbor  entrance,  was  increased 
to  $372,000,  88,  1887;  91,  2599. 

By  Oapt  Marshall,  1893,  for  rebuildmg 
superstructures  over  the  piers  in  the  outer 
basin,  cost  to  be  paid  from  part  of  the 
1892  appropriation,  98,  2793,  and  for 
dredging  the  channel  entrance  to  Chicago 
River  to  a  width  varying  from  200  to  250  f., 
and  to  a  depth  of  16^  f.,  93,  2794. 


Act  of  Mar.  3,  1899,  modified  project  of 
1870  by  providing  for  dredging  an  outer 
basin  and  harbor  entrance  to  20  f.  depth, 
1.  w.,  99,  2822. 

Sarveys. 

Under  direction  of  Lt.  Col.  Graham, 
1858,  70,  99. 

Under  direction  of  Lt.  Col.  Cram,  1865, 
^6,  16. 

Under  direction  of  Col.  Raynolds,  1865, 
67, 119;  by  Mr.  Chesbrough,  70,  99. 

Under  direction  of  Maj.  Wheeler,  1869, 
70,99. 

Under  direction  of  Lt.  Hinman,  by 
J.  Pierpont  and  R.  S.  Littlefield,  1873, 
74,  155. 

Under  direction  of  Maj.  Gillespie,  76, 
98;  ii,  428. 

Under  direction  of  Capt.  Lydecker, 
1878,  79,  1566. 

Of  Chicago  River  and  north  and  south 
branches  ordered  by  act  of  June  14, 1880, 
80  212. 

Survey  of  harbor  made  1882,  83,  1743. 

Survey  of  the  harbor  and  its  approaches 
made,  1892-93,  by  Capt.  Marshall,  93, 
2794. 

Maps. 

66,  78, 1184;  80,  1984;  81,  2158;  82, 
2206;  88,  1744;  84,  1944;  86,  2050;  86, 
1702;  87,  2112;  90,  2402;  91,  2599;  92, 
Atlas,  104;  94,  2134;  96,  2700;  96,  2578; 
98,  2418. 

Sketch  of  the  harbor,  June  30,  1879, 
followed  b^  plan  of  angle-crib  and.  plan 
of  crib  on  pile  foundation,  79,  1560. 


CBDICAGO  RITER,  IL.L.     (See  Chicago  Harbor. ) 


AppropriatloiiB. 

1896,  150,000,96,2576. 

1897,  113,000,97,2798. 

1898,  400,000,  98,  2423. 
1900,      62,000,  1900,  3785. 


Total,  625,000 

€)oiiuneree. 

Important,  81,  2165. 

Description  of,  96,  2574. 

About  11,000,000  tons  per  annum,  1896, 
96,  2574. 

List  giving  dimensions  and  tonnage  of 
steamers  navigating  the  river,  97,  2796. 

The  river  and  its  branches  the  most 
active  and  important  nontidal  stream  of 
its  length  in  the  United  States,  1900, 
3870. 

ContraeU. 

19ll^.    Green's  Dredging  Co.,  dredg- 
ng,  10.9  cents  per  c.  y . ;  removing  piles, 


$1  each;  removing  old  dock  work,  50 
cents  per  c.  y.  (J^,193.54),  97,  2799. 
Lydon  &  Drews  Co.,  dredging,  9.7  cents 
per  c.  y.;  removing  old  piles,  $1  each; 
removing  old  dock  work,  13  cents  per 
c.  y.  ($82,438.45),  97,  2799. 

1899.  The  Lydon  &  Drews  Co., 
dredging,  16.9  cents  per  c.  y.  (139,125.50) ; 
constructing  4,782  1.  f.  dikes  (piles,  tim- 
ber, ironwork).  Estimated  total,  entire 
contract,  $86,737.67,  99,  2828. 

Eiigrlneer§. 

Chief  of  Engineers.  Reports,  80,  212; 
98,  411;  98,  401;  99,  476,  485;  1900, 
541,550. 
Engineers  in  Charge: 

Maj .  G.  J.  Lydecker,  1880.  Reports,  8 1 , 
2165,  2167. 

Maj.  W.  L.  Marshall,  1897-99.  Reports, 
97,  2793;  98,  2421;  99,  2826. 

Maj.  J.  H.  Willard,  1899-.  Reports, 
1900,  3784,  3863,  3865. 
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Amotamt.  G.  a.  M.  LUjencranU. 
ReportB,  97,  2800;  98,  2424;  99,  2830; 
1900,  3786. 

Leyal  proceedlnfi. 

Title  secnred  to  nearly  all  the  land 
needed  for  river  widening,  99,  2828; 
1900,  542. 

Secretary  of  War  granted  permission 
to  Chica^  Sanitary  District  to  connect 
it0  artificial-drainage  canal  with  the  river 
subject  to  the  after  action  of  (Congress, 
99,  477. 

Local  requirements  connected  with 
dumping  into  Lake  Michigan,  1900, 
3867. 

Obatractlona.     (See  Physical  charac- 

teriMics.) 

Sewage  and  other  such  waste  material 
deposited  in  the  river,  99,  2827;  1900, 
3868. 

Obstructing  bridges  and  tunnels,  1900, 
3866. 

Improvement  more  or  less  obstructed 
by  people,  city,  and  other  authorities, 
1900,  3868. 

Operations. 

1  §9(^96.  24,755  c.  y.  dredged,  96, 
2674. 

1  §96-97.  507,576  c.  y.  dreilged,  97, 
27d6. 

1 897-9§.  854,352  c.  y.  dredged,  98, 
2422. 

1898-99.  25,598  c.  y.  dredged  from 
South  Branch;  392,791  c.  y.  dretiged  from 
North  Branch;  widening  and  do<*king  off 
the  river  begun  (maps),  99,  2827. 

1899-1900.  93,591  c.  y.  dredged 
from  North  Branch,  1900,  3785. 

Physical  characteiisUca. 

Description  of,  81,  2165,  2167;  98, 
2794;  96,  2573;  97,  2794. 

The  river  the  inner  harbor  of  Chicago, 
97,  2793. 

A  narrow  stream  about  16  miles  long, 
lined  with  wharves  an<l  warehouses,  and 
ol)Htrueted  by  numerous  bridges.  Into 
it  flows  the  sewage  of  the  city  of  Chicago. 

List  of  bridges  crossing  it  and  its 
branches,  08,  2807. 

The  tunnels  under  the  river  absolutely 
limit  the  draft  of  vessels,  and  the  bridge 
draws,  docks,  and  bends  al^eolutely  limit 
the  length  and  l)eam,  97,  2795. 

Table  showing  how  far  vessels  of  cer- 
tain dimensions  can  navigate  the  river 
and  its  branches,  97,  2797. 

Shoaling.  Deposits  of  solid  material 
brought  into  the  stream  ( see  Obstructions) . 
1900,  3785,  3867. 

Plans.    ( See  Projects. ) 

Maj.  Lydecker,  1880,  estimated  that 
the  formation  of  a  dredged  channel  175  f. 
wide  and  17  f.  deep,  mouth  of  the  river 


to  junction  of  the  North  and  Soioth 
branches,  would  cost  about  $27,750,  and 
for  that  {Murt  of  the  North  Bimnch  above 
the  junction  to  furnish  a  channel  200  f. 
wide  and  15  f.  deep  the  cost  would  be 
about  $285,000,  bat  reported  that  snch  an 
improvement  should  oe  made  hj  and  at 
the  cost  of  the  private  and  local  interests 
involved,  81,  2165,  2168. 

PiiTate  (city)  urork. 

In  1895  the  Secretary  of  War  permitted 
the  city  of  Chicago  to  fill  in  a  part  of  the 
outer  basin  for  a  public  park,  96,  2572. 

South  Branch  aredgea  deeper  by  sani- 
tary district  of  Chicago,  1900,  3785. 

ProJeeU.    (See  Hans. ) 

By  Capt.  Marshall,  1893,  for  diedg^ 
the  river  from  its  month  to  the  stock 
yards  on  the  South  Branch  and  to  Bel- 
mont avenue  on  the  North  Branch,  as  (bt 
as  might  be  permitted  by  existing  docks 
and  wharve^  to  permit  the  paasa^  of 
vessels  drawing  16  f . ;  and  for  arxyiring 
title  to  and  cutting  away  of  certain  ol> 
structive  bends  and  projecting  docks, 
narrowing  and  obstructing  the  channel; 
estimate,  $700,000;  estimated  annual  cost 
of  maintenance  from  $80,000  to  $120,000, 
98,  2800.  Adopted  by  Conmss  in  1896, 
continuous  contract  system,  96, 2574;  97, 
2794.  Estimated  annual  cost  for  mainte- 
nance, 1898,  from  $35,000  to  $50,000,  98, 
2422. 

By  Maj.  Marshall,  1896,  for  dredging 
the  river  near  the  Illinois  Central  and 
Rush  street  bridges  to  a  depth  of  8  f.,  96, 
2573,  2574. 

Stability  of  structures  along  the  river, 
1900,  3866. 

Maj.  Marshal,  estimated,  1899,  it  would 
cost  $500,000  to  $810,600  for  21-f.  chan- 
nel (b&&  Surveys,  1899),  1900,  3870. 

Ordered  by  act  of  June  14,  1880,  80, 
212;  made  under  direction  of  Maj.  Ly- 
decker, 1880,  81,  2165. 

In  1892  Congress  directed  that  a  report 
should  be  submitted  showing  what  im- 
provement should  be  made  by  the  Gov- 
ernment in  the  river,  an  estimate  of  the 
cost  of  such  improvement  to  accompany 
it.  The  report  was  submitted  by  Capt. 
Marshall,  1893,  {w&b Projects),  98,  2794. 

Examination  of  the  river  up  to  the 
forks  made,  1895-96,  by  Capt.  Mmnshall, 
96,  2573. 

Examination  and  survey  for  estimate  of 
cost  of  21  f .  channel  from  mouth  to  stock 
yards  on  South  Branch  and  to  Belmont 
avenue  on  North  Branch,  as  far  as  per- 
mitted by  existing  docks  and  wharves, 
ordered  by  act  of  Mar.  3, 1809,  made  1899 
>)y  Maj.  Marshall,  (report  favonible  on 
some  conditions),  1900,  3863. 

Mai>s.    97,  2798;  99,  2827. 
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Appropriations. 

1878,  $5,000,  78,  73. 

1879,  1,000,  79,  86. 

1880,  2,000,  80,  779. 

1881,  2,000,  81,  975. 

1882,  5,000,  82,  1043. 
1886,     4,000,  86,  145. 
1888,     2,500,  88,  834. 
1890.     2,500,  90,  1080. 
1892,     5,000,  92,  1092. 

Total,  29,000 

Conmeree. 

Not  unimportant,  75,  ii,  171. 
Improvement  above  Windsor  Shades 
not  warranted,  79,  620. 

€oiitracto. 

1§7§.  H.  E.  Culpepper,  dredging,  14 
cents  per  c.  v.,  79,  619. 

1§§0.  H.  £.  Culpepper,  dredging,  15 
centBperc.  v.,  81,  974. 

1§62.  J.  Caler  &  8on,  dredging,  22} 
cents  per  c.  v.,  88,  823. 

1  §S6.  H.  E.  Culpepper,  dredging,  14| 
cents  per  c.  y.,  87,  948. 

1 999.  American  Dredging  Co. ,  dredg- 
ing, 14  cents  per  c.  y.,  89,  1019. 

1 891  •  C.  T.  Caler,  dredging,  15}  cents 
perc  y.,  91,  1300. 

1898.  C.  T.  Caler,  dredging,  13  and 
23  cents  per  c.  y.  ($4,700),  93,  1332. 

Engiiieers. 

Chist  of  Enoinkkbs.  Reports,  76, 95; 
78,73;  79,86;  80,116;  81,156;  82, 151; 
83, 157;  84,  159;  86, 150;  86,  145;  87, 
111;  88,  114;  89,  132, 135;  90,  119,  121; 
91, 149, 153;  02,  151;  98,  162;  94,  149; 
95, 171. 

Engineers  in  Chaboe: 

S.  T.  Abert,  U.  8.  C.  E.,  1874-91.  Re- 
ports, 76,  ii,  170;  78,  521;  79,  619;  80, 
778;  81, 973;  82, 1041;  88,  823;  84,  996; 
86,  987;  86,  920;  87,  947;  88,  832;  89, 
1018;  90,  1079,  1085,  1086. 

C&pt.  G.  J.  Fieb^er,  1891-92.  Reports, 
91, 1299,  1305. 

Lt  E.  Burr,  1892-94.  Reports,  92, 1091 ; 
98, 1331;  94,  980. 

Capt  T.  L.  Casey,  1895.  Report,  96, 
1282. 

AflsiOTANT.  J.  P.  White.  Report,  91, 
1306. 

Operatloiis. 

1878-79.  Channel  through  Binns 
Bar  dredged  to  a  width  of  100  f.  and  depth 
of  8  f.;  channel  through  Old  Fort  and 
Windsor  Shades  bars  dredged  to  a  width 
of  60  f.  and  depth  of  8  f.,  79,  619. 

1880>8 1  •  16,933  c.  y.  dredged  from 
channel,  81,  974. 

1889-S3.    19,859  c.  y.  dredged,  88, 


1886-87.  18,299  c.  y.  dredged  from 
bars,  87,  948. 

1888-89.  10,321  c.  y.  dredged,  89, 
1019. 

1 880-90.    777  c.  v.  dredged,  90, 1079. 

1891-93.  13,000  c.  y.  dredged,  92, 
1092. 

1893-94.  17,446  c.  y.  dredged,  94, 
980. 

1894-95.  18,188  c.  y.  dredged,  and 
project  completed,  96,  1283. 

Pliysl€»l  ctaaraeteiistl€». 

General,  76,  ii,  170. 
Obstructions:  Bars,  snags,  trees,  etc., 
I  76,  ii,  170,  171. 

Products  of  the  adjacent  country,  76, 
;  ii,  172. 

Deterioration  of   de^th  as  compared 
with  other  rivers,  76,  li,  171,  172. 
I      Character  of  bars,  79,  619. 
I      Obstructions  in  channel  of  river,  82^ 
1041. 

Description  of   original    condition    of 
river,  86,  920. 
Description  of  the  locality,  90,  1085. 

Plana. 

By  S.  T.  Abert,  1888,  Windsor  Shades 
to  Ropes  Neck,  removal  of  snags,  trees, 
stumps,  and  similar  obstructions;  esti- 
mate, $4,000,  90,  1089. 

Projects. 

By  8.  T.  Abert.  U.  8.  C.  E.,  dredging 
and  removal  of  logs,  snags,  trees,  etc.; 
estimate,  $10,380,  76,  ii,  172;  78,  73. 

By  8.  T.  Abert,  1878,  excavation  of 
channels  100  to  150  f.  wide  through 
Binns,  Old  Fort,  and  Windsor  Shades 
bars,  to  a  depth  of  8  f.  at  1.  w. ;  estimate, 
115,000,  79,  619;  80,  115.  Increased  in 
1882  for  a  channel  through  the  bar  at  the 
mouth  to  $18,000,  82,  1043.  Increased 
in  1885,  $1,000,  86,  988.  In  1887  it  was 
estimated  that  $10,000  would  be  required 
to  complete  the  project,  87,  947. 

By  8.  T.  Abert,  1890,  channel  from 
100  to  150  f.  wide  and  at  least  8  f.  deep  at 
1.  w.  through  the  bar  at  the  mouth;  esti- 
mate, $7,500,  91,  149,  1299. 

Surreys. 

Under  direction  of  8.  T.  Abert,  1874- 
78,  examination  in  general  and  a  special 
survey  of  Binns,  Old  Fort,  and  Windnor 
Shades  bars,  76,  ii,  170;  79,  619. 

Ordered  by  act  of  Aug.  11,  1888,  made 

1889,  under  direction  of  8.  T.  Abert,  90, 
1086. 

Examination  from  Holly  Landing  to 
Long  Bridge  ordered  by  act  of  Sept.  19, 

1890,  made  1891,  under  direction  of  Lt. 
Fiebeger  (report  unfavorable),  91,  1306. 

Maps.    87,  948;  89,  1018. 
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Appropriation*. 

1890,  $5,000,  91,  1792. 
5,000,  9fl,  1456. 
5,000,  95,  1703. 
2,000,  96,  1452. 
2,500,  99,  1720. 


1892, 
1894, 
1896, 
1899, 


Total,   19,500 

ComBierce. 

Character  of,  79,  841. 

Fine  timber  lands  close  to  river,  79, 843. 

In  1893  it  was  estimated  that  proposed 
improvement  would  save  producers 
$50,000  annually,  98,  1770. 

All  freight  of  towns  along  the  river  car- 
ried by  a  railroad  parallel  to  the  river  to 
the  hesA  of  navigation,  96,  1453. 

Englneera. 

CniBF  OF  Enoinbbbs.    Reports,  78, 81 ; 
79,  105;  89,  193;  91,  218;  92,  211;  98, 
233;  94,  215;  95,  240;  96,  211;  97,  271; 
98,  26^;  99,  311;  1900,  353. 
Knoinbers  in  Charob: 

Capt  A,  N.  Damrell,  1879-95,  78,  81; 
79,  105.    Reports,  79,  841. 

Maj.  A.  N.  Damrell.  1888-95.  Re- 
ports, 89, 1463;  91, 1791;  92, 1456;  98, 
1769;  94,  1322;  95,  1703. 

Maj.  W.  T.  Rossell,  1896-.  Reports, 
96,  1452;  97,  1695;  98,  1442;  99,  1720; 
1900,  2213. 

Assistant.  P.  Robinson.  Report,  79, 
842. 

OperatioiM. 

1991-93.  6,000  overhanging  trees 
felled  upon  the  banks,  and  6,000  logs 
cleared,  92,  1456. 

l§93-93.  Over  36,000  obstructions 
removed  from  banks  and  stream,  and  a 
small  amount  of  excavation  done,  98, 
1769. 

1898-94.  About  4,500  obstructions 
removed,  94,  1322. 


1994-97.  Removal  of  obetmctions 
in  progress  in  1894-95,  95,  1703;  about 
10,000  obstructions  removed  in  1895-96, 
96,  1452;  over  34,000  obstructioDS  re- 
moved in  1896-97,  97, 1696. 

1999-09.  About  8,000  snags  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  99,  1720. 

1999-1900.  About  23,000  snass  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  1900,  2214. 

Pliytleal  charaeteristlcs. 

Description  of,  79,  841,  842,  843. 

Plant.    (See  Project*. ) 

By  P.  Robinson,  1879,  removing  ob- 
structions to  1.  w.  mark,  Shubuta  to  Win- 
chester, 38  miles;  to2f.  below  low  water, 
Winchester  to  Warren's  Mill,  12  miles; 
and  3  f.  below  low  water,  Warren's  Mill 
to  mouth  of  the  Chickasawha,  80  inileg; 
^timate,  $11,500,  79,  842. 

By  Maj.  Damrell,  1889,  channel  2  f. 
deep  and  65  f.  wide  from  Shubuta  up  to 
Enterprise,  at  a  cost  of  |100,000, 89, 1465. 

Projecto.    ( See  PUms. ) 

By  Maj.  Damrell,  1889, 3-foot  navigable 
channel,  mouth  up  to  the  railroad  bridge 
near  Shubuta,  by  removal  of  logs,  snagn, 
and  overhanging  trees,  estimate,  $30,000, 
89,  1465;  91,  1791;  92,  1456. 

In  1893,  Maj.  Damrell  estimated  it 
would  cost  $2,000  annually  for  mainte- 
nance, 98,  1770. 

Sttrreys. 

Examination  ordered  and  in  progress, 
78,  81. 

Examination  completed  by  P.  Robin- 
son, 79,  105,  841,  842. 

Examination  ordered  by  act  of  Aug.  11, 
1888;  made  1889,  under  direction  of  Maj. 
Damrell,  89,  1463. 


cmcoiHUXEjy  creek,  wd. 


Englneen. 

Chief  of  Enoineerb.     Report,  84, 163. 
Engineer   in  Char(}e.     S.  T.  Abert, 
U.  8.  Agent    Report,  84,  1005. 


Surrey. 

Examination  ordered  by  act  of  Aug.  2, 
1882;  made  under  direction  of  S.  T.  Abert 
(report  unfavorable),  84,  1005. 


CmiVCOTEAOUE  BAY  TO  DELAWARE  BAT  (Inland  water- 

'way  between).     {See  Delaimre  Line,) 


Appropriatloni. 

1886,  $18,750,  87,  836. 
1888,  50,000,  88,  746. 
1890,  50,000,  90,  932. 
1892,  25,000,  93,  965. 
1894,  25,000,  95,  1124. 
1896,   25,000,  96,  956. 

Total,  193,750 


Commerce. 

Not  unimportant,  85,  891,  895;  88, 
746;  89,  893.  Small  local  commerce 
created  by  opening  of  the  waterway,  98, 
1204. 

Contracts. 

1§89.  C.  McLean,  dredging,  21.9 
cents  per  c.  y.,  89,  892. 
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CBIINCOTEAOUE  BAY  TO  DELAWARE  BAY— Continued. 


1S90.  W.  H.  Virden,  construction  of 
3  bridges,  $1,193,  90,  932. 

1§93.  P.  McManus,  dredging,  21 
cents  ner  c.  v.,  p.  m.,  94,  886. 

1895.  J.  Jacoby  &  Co.,  dredging, 
23.5  cents  per.  c.  y.,  p.  m.,  95,  1125. 

En^neers. 

Ceisr  OF  Enoinbebs.  Reports,  85, 
137;  87,  91;  88,  91;  89,  106;  90,  97; 
91,  123;  92,  123;  93,  133;  94, 123;  95, 
139;  96,  127;  97, 162;  98, 166;  99,  190; 
1900,  217. 

Engineer  in  Charge.  W.  F.  Smith, 
U.  S.  agent,  1885-.  Reports,  85,  891, 
897.  899;  87,  836;  88,  745;  (Maj.)  89, 
8()2;  90,  930;  91,  1068,  1171;  92,  956; 
93,  1203;  94,  884;   95,  1123;  96,  955; 

97,  1270;  98,  1156;  99,  1381;  1900, 
1642. 

C.  M.  Bird.     Reports,  85 ,  891, 898, 900. 
A.  Stierle.     Reports,  91, 1174;  92, 9612. 

Legal  proceedings. 

The  Secretary  of  War  was  informed  in 
1892  by  the  U.  S.  Attorney-General  that 
in  his  opinion  the  validity  of  the  title  to 
the  right  of  way  was  vested  in  the  U.  S. , 

98,  1204.  In  1895  the  Delaware,  Mary- 
land &  Virginia  R.  R.  obtained  an  in- 
junction restraining  the  U.  S.  from 
crossing  its  tracks  until  the  U.  S.  had 
obtain^  right  of  way,  95,  1124. 

By  condemnation  proceedings,  1899, 
an  award  of  $37,343.58  was  made  to  the 
Delaware.  Marvland  &  Virginia  R.  R. 
Co.,  for  tne  right  of  way  over  its  bridge, 
99, 1381. 

Operations.     *. 
l§§S-§9.     46,619  c.  y.  dredged,  89, 

892 

l§§9-90.    64,209  c.  y.  dredged. 

1 999-9 1  •  Excavation  of  cut  between 
Aseawoman  and  Indian  River  bays  com- 
pleted, and  3  temporary  wooden  bridge 
erected,  91,  1170. 

1  §9 1  -93.  Draws  placed  in  3  wooden 
bridges,  92,  957. 

1§9^93.  About  4  miles  of  canal 
constructed,  and  3  temporary  wooden 
bridges  constructed,  98,  1204. 

l§93-94.  232,823  c.  y.,  p.  m.,  shov- 
eled and  dredged,  94,  884. 

l§94-95.  109,044  c.  y.,  p.  m.,  shov- 
eled and  dredged,  95,  1124. 

1995-96.  32,935  c.  y.,  p.  m.,*  re- 
moved, 96,  956. 

1997-98.    N^^tiations  for  the  con- 


demnation of  land  belonging  to  the  Del- 
aware, Maryland  &  Vii^nia  R.  R.  in 
progress,  98,  1157. 

Phyileal  cliaracteiif  ties. 

Description  of  route,  85,  892,  902;  91, 
1174. 

Plans.    (See  Projects. ) 

By  Maj.  Smith,  1891,  excavation  of  a 
canal  between  Rehoboth  and  Delaware 
bays.  Estimate,  (1)  by  the  Lone  Creek 
route,  1460,224;  (2)  by  the  Burton  Creek 
route,  1692,132;  (3)  by  the  Stockley 
Creek  route,  1574,581,  91,  1178,  1179. 
Stockley  Creek  route  reported  the  best, 
91,  1180. 

ProJeeU.     (See  Plam. ) 

By  W.  F.  Smith,  1885.  inland  navigation 
between  Chincoteagueand  Delaware  bays, 
73  miles,  where  necessary  by  a  dredged 
channel  70  f .  wide  and  6  f .  deep  at  mean 
low  water.  Estimate,  $350,000.  85, 
897,  879,  904;  91,  1169;  92,  956. 

Project  of  1885  modified,  1892,  reducing 
the  width  of  the  canal  between  Kehobotn 
Bay  and  Delaware  Bay  from  70  to  20  f., 
93,  1204. 

By  Maj.  Smith,  1893,  dredging  a  4-foot 
channel  20  f.  wide  between  Synepuxent 
and  Rehoboth  bays,  •and  excavation  of 
as  much  of  a  cut  20  f .  wide  and  6  f.  deep 
as  could  be  made  with  available  funds, 
head  of  Rehoboth  Bay  toward  Lewes 
Creek,  93,  1204. 

By  Maj.  Smith,  1894,  expenditure  of 
the  appropriation  of  1894  in  continuing 
the  improvement  projected  between  In- 
dian River  and  Delaware  Bay,  and  ex- 
penditure of  Bny  balance  from  previous 
appropriations  in  dredging  along  the 
route  between  Assawoman  and  Delaware 
bays,  95,  1124. 

The  appropriation  of  1896  was  made 
with  a  proviso  that  no  part  of  it  should 
be  expended  until  the  right  of  way  should 
be  secured  without  cost  to  the  tJ.  8.  ex- 
cept over  railroads  and  countv  bridges, 
and  then  it  could  be  secured  by  con- 
demnation proceedings,  96,  956. 

Sunrejrs. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  the  direction  of  W.  F. 
Smith,  85,  891,  897,  899;  87,  836. 

Survev  for  canal  between  Rehoboth 
and  Delaware  bays,  made  1891,  under 
direction  of  Maj.  Smith,  91,  1174. 

Examination  made  in  1894  by  Maj. 
Smith,  94,  885. 
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CmiVCOTEAOUE  OTEiET,  TA.     (See  Franklin  City,  To.) 


EBirtiieen. 

Chief  ok  Engikekrs.    Report,  80, 110. 
Engineeb    in   Chabob:    Maj.   W.   P. 
Craighill.    Report,  80,  742. 

Physlral  characteiitUct. 

Description  of,  80,  742. 

Plans. 

By  Maj.  ('raighill,  1880,  Franklin  to 


Chinooteagoe  Island,  channel  200  f .  wide, 
6  to  8  f .  deep  at  mean  low  water.  Esti- 
mate, $61,260  to  1143,750,  respectively. 
80,  743. 

Surrey. 

Ordered  by  act  of  Mar.  3,  1879,  79, 
81;  80,  110;  made  1880,  under  direction 
of  Maj.  Craighill,  80,  742. 


INLET,  YA.    (Bbbakwateb.) 


Enfflneem. 

Chief  of  Kngikeebs.  Reports,  89, 
112;  90,  102. 

Engineeb  in  Chaboe.  Maj.  W.  F. 
Smith,  U.  S.  agent.    Report,  90,  980. 

ASBIRTANTS: 

D.  C.  Hudson.     Report,  90,  980. 
A.  Stierle.     Report,  90,  982. 

Phyaieal  characteiittics. 

Description  of,  90,  980. 


Plans. 

By  Maj.  Smith,  1890,  constmction  of 
1,200  1.  f.  of  stone  breakwater  and  15,150 
1.  f .  of  jetty.  Wallops  Beach  and  Fishing 
Point;  estimate,  $3,782,688,  90,  982. 

Surrey. 

Survey  for  breakwater  ordered  by  atrt 
of  Aug.  11,  1888;  made,  1890,  cinder 
direction  of  Maj.  Smith,  90,  981. 


CHIPOLA  RIYER  (UPPER),  FLA.,  FROM  MARIAMltfA  TO  ITS 

MOUTH.     (See  ApcUachicola  River. ) 


Approprtatloii«.<> 

1835,  $5,000,  act  Feb.  24. 

1836,  4,000,  act  July  2. 
1899,      5,000,  99,  1656. 

Total,  14,000 

Engineers. 

Chief  of  Engineers.  Reports,  99, 
291;  1900,  331. 

Engineeb  in  Chaboe:  Capt.  C.  A.  F. 
Flagler,  1899-.  Reports,  99, 1655;  1900, 
2099. 

Obfitructfoiit. 

Three  bridges  near  Marianna,  99, 1655. 


Physical  characteristics. 

Description  of,  99,  1655. 

Operations. 

1S99-I9O0.  Over  10,800  snags  and 
other  obstructions  removed  from  banks 
and  channel,  and  235  c.  y.  dredged,  1900, 
2100. 

Projects. 

By  Capt.  Price,  1889,  clearing  out  a  low- 
water  channel  3  f.  deep  and  60  f.  wide, 
Marianna  to  the  foot  of  the  Dead  Lakes; 
estimate,  $41,000.  Modified,  1899,  to  per- 
mit the  work  to  begin  at  Marianna  and 
on  that  section  down  the  river  to  Look- 
and-Tremble  Shoals,  99,  1655. 


CHIPPEWA  RIVER,  1¥IS.     (See  Mitmmppi  River.) 

Part.  Appropriations. 

A.— Chippewa  River S123,214.R6 

B.--Chippewa  River,  Yellow  Banks 90,000.00 

C— Part  A  and  Part  B g^OOaOO 

Total 206,214.86 

Part  A.— Clifppewa  River,  WU.     (See   Chippeica   Rivevy  induding  Yellow 

BankSy  Wis.,  Mimmppi  Rivera  Reservoirs,  etc.) 


Appropriations. 

ift7A  J   11,800.00,  76,  707,  smrey. 
^®'^'  I    10,000.00,  77,  87,  574. 
10,000.00,  78,  100,  729. 
8,000.00,  79,  135,  1170. 
4,664.86,  79,  1168,  survey. 
10,000.00,  80,  1577. 


1878, 
1879, 1 
1880, 


1881,  $10,000.00,  81,  1749. 

1882,  35,000.00,  82,  1811. 
1884,  15,000.00,  84,  1601. 
1886,  18,750.00,  86,  1488. 

Total,  123,214.86 


a  Appropriations  subsequent  to  1836,  up  to  1899,  were  made  with  those  for  Apalachicola  River,  q.  y. 
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CHIPPEl^A  RITER,  WIS.--Continued. 
Pari  A.— CMppevra  RlTer,  W^ts.— Ck>ntinued. 


CiHitracto. 

1877.  Winston,  Dooglafis  &  Winston, 
jettiee,  77,  574. 

1881.  Simar  &,  Morton,  dams,  brash 
and  stone  shore  protection,  81,  1750. 

IK^cnments.    ( Not  printed  in  reports. ) 
Report  of  Maj.  Farquhar  of  Jan.  30, 
1875,  H.  Doc.  75, 43d  Cong.,  2d  sees.,  76, 
707,  709. 

£iiSineerB. 

Chief  of  Engineers.  Rei>orts,  72, 
52;  75,63;  76,  85;  77,  86;  78, 100;  79, 
135,136;  80,179;  81,241;  82,238;  88, 
245;  84,  246;  85,  268;  86,  258;  87,  225, 
229, 

Engineers  in  Charge: 

Maj.  G.  K.  Warren,  1868.  Reportf^,  68, 
306,  360,  365,  369,  370. 

Col.  J.  N.  Macomb,  1872.     72,  52. 

Maj.  F.U.  Farquhar,  1874-78.  Reports, 
75,  375;  76,  707;  77,  574;  78,  728. 

Capt.  C.  J.  Allen,  1878-87.  Reports, 
70,  1168,  1171;  80,  1575;  81,  748;  82, 
1810;  (Maj.),  88,  1439;  84,  1600;  85, 
1734;  86,  1486;  87,  1699,  1726. 

Assistants: 
J.  E.  Turner,  75,  376. 
M.  E.  Schmidt,  76,  709. 
C.  Wanzer.     Report,  79,  1174. 
G.  Wells.     Report,  80,  1577. 
A.  O.  Powell.     Report,  84,  1602. 
V.  D.  Simar.     Report,  85,  1735. 
A.  Johnson.     Report,  87,  1729. 

Estimates.    (SeeP/an«.) 

By  Capt.  Allen,  1879,  completing  ex- 
isting project,  1111,892.50,  79,  1170. 

Legislation. 

Required  to  prevent  injury  to  naviga- 
tion by  bridge  construction,  88,  1440. 

Operations. 

1877-78.  Constnictionof  westjettv, 
4,013  f.,  and  405  f.  of  east  jetty,  78,  728, 
729. 

1878-^79.  Repairs  to  west  jetty; 
completion  of  east  jetty,  length,  2,110  f., 
79.  135,  1169,  1171. 

1879-80.  1,360  1.  f.  brush  and  stone 
dams  to  close  channel  behind  Flower  Pot 
Island,  and  chute  behind  Little  Missouri 
Island;  290  f.  of  base  laid  for  dam  at 
Flow^er  Pot  Cut-off;  repairs  to  950  f.  of 
west  jetty,  80,  1575. 

1 884K-8 1  •  Repairs  to  existing  works, 
81, 1748. 

1881-83.  1,108  cords  brush  and 
6,603  c.  y.  stone  placed  in  bnish  and 
stone  dams;  40  c.  y.  excavated,  82,  1810. 

1883-83.  7,736  c.  y.  stone  and  2,746 
cords  of  brush  put  into  650  1.  f.  of  work, 
88,  1439. 

1883-84.    611  cords  brush  and  1,142 
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c.  y.  stone  placed  in  dams;  excavation  of 
bar  at  Flower  Pot  Cut-off  Dam,  84, 1602. 

1884-8d.  2,938  c.  y.  stone  and  3,943 
of  brush  placed  in  dams;  repairs  to  east 
and  west  letties,  and  to  Flower  Pot  Dam, 
Battle  Island  Dam,  Dead  Lake  Cut-off 
Dam,  and  Threemile  Prairie  revetment; 
1,000  1.  f.  of  jetty  constructed  and  ob- 
structions removed  from  Shaws  Rapids, 
85,  1734. 

188^86.  Repairs  to  west  jetty  by 
hired  labor,  86,  1486.  List  oi  dams, 
jetties,  and  revetments  constructed  and 
kept  in  repair  from  1877  to  1886,  86, 
1487. 

1886-87.  Dam  constniction  at  Eau 
Claire,  Fivemile  Bluff  Bar,  and  Twin 
Islands,  87,  1700. 

Piiysleal  eiiaracterlstlcMi. 

Description,  75,  376;  76,  707;  79, 
1172,  1176. 

Unprecedented  high  water,  80,  1576. 

Obstructions,  80,  1578. 

Causes  of  extraordinary  overflows  on 
the  Chippewa  and  Wisconsin  rivers,  87, 
1726. 

Plana.     (See  Efiimate*  and  Project*. ) 

By  Maj.  Warren,  1868,  surveys,  $5,000 
and  $10,000,  and  for  protecting  river 
from  sliding  banks,  $5,000,  68,  306,  360, 
365,  369,  370. 

By  J.  E.  Turner,  1874,  wing  dams  and 
removal  of  obstructions;  estimate,  $167,- 
645,  75,  379. 

Bv  Maj.  Farquhar,  1875,  dam  at  Upper 
Dalles,  $213,691.55;  dam  at  Lower  Dalles, 
$244,888.56,  76,  707,  708.  Removing  ob- 
structions,  $139,892.60,  77,  574;  78,  729; 
79,  1169. 

By  C.  Wanzer,  1879,  revetting  the 
sand  banks  with  slabs  and  edgings,  79, 
1172,  1179. 

Private  and  State  ivork. 

Lo(!k  and  dam  built  by  State  authorit  v, 
77,  574. 

Training  walls  and  brush  dams  at 
mouth  of  river,  79,  1172. 

List  and  description  of  private  dams; 
injurious  effects  of,  79, 1173,  1178. 

Projects.  (See  Edimaies  and  Plans. ) 
By  Maj.  Farquhar,  1875,  dredging, 
wing-dams,  and  removing  obstructions, 
Eau  Claire  to  mouth.  Estimate,  $139,- 
892.50,  of  which  amount  $64^102.50  was 
estimated  as  the  cost  of  protecting  the 
**  Yellow  Banks"  from  erosion.  76,  708; 
77,  574;  78,  729;  79,  1169;  80,  179. 

Estimate  revised  in  1883  by  omitting 
cost  of  work  at  Yellow  Banks  and  in- 
creasing the  cost  of  the  remaining  work 
to  $132,476,  88,  1440;  87,  1699.  From 
1876  to  1886,  inclusive,  $116,750  was  ap- 
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CHIPPEWA  RITER,  WM.— Oontmued. 
Part  A.— Chippewa  River,  Wit.— Ck>ntmued. 


}>iopriated.  EstiniAted  cost  of  comple- 
tion of  existing  project  in  1887,  $55,523, 
87,  1701,  1702. 

BnrTejrt. 

By  J.  £.  Turner,  nnder  direction  of 
Maj.  Faroohar.  1874.    Report,  76,  375. 

By  M.  E.  Schmidt,  mider  direction  of 
Mai.  Farquhar,  1875.    Report,  76,  707. 

Examination,  Eaa  Claire  to  mouth, 
SO,  1575. 

Of  headwaters  in  connection  with  res- 
ervoirs on  the  sources  of  the  Mississippi 
River,  80,  1607, 1624;  81,  1781. 


Examination  of  causes  of  overflow  of 
the  Chippewa  and  Wisconsin  rivers  or- 
dered by  act  of  Aug.  5, 1886,  made  under 
direction  of  Maj.  Allen,  87,  1726. 

Maps. 

81,  1748;  83,  1440. 

Flower  Pot  Island  to  MisBiasippi  River, 
87  1702. 

Seven-Mile  Bluff  to  Dark  Slough,  87, 
1702. 

At  Eau  Claire,  87,  1702. 


Part  B«— Cblppewa  RiTer  at  Telloiir  Banks,  Wis. 


Appropriation. 

1882,    $30,000,  88,  1443. 

Engineers. 

Chibp  of  Enoinbkbs.  Reports,  88, 
245;  84,  246;  85,  269;  86,  259;  87,  226. 

ExGiNBBR  IN  Chabos.  Maj.  C.  J. 
Allen,  1883 — .  Reports,  88,  1442;  84, 
1603;  85,  1737;  86,  1488;  87,  1703. 

AssiOTANT.  A.  O.  Powell.  Report,  84, 
1605. 

Operations. 

IS §3-8 3.  Bank  protection  in  prog- 
ress at  Waubeek,  88,  1442. 

« 

Part  C— Chippewa  RWer,  Including  Yellow  Banks,  ^TIs.    (See 

Chippewa  River. ) 

Appropriations. 

1888,    $10,000,  88,  1546. 
1890,      10,000,  90,  2086. 


1883-64.  Bank  protection  com" 
pleted  at  Waubeek,  Rumseys,  and  Mary 
D«ui  banks,  84,  1604;  86,  1489. 

1 884-89.  RepaiiB  to  Waubeek  Bank 
protection,  85,  1738. 

Project!. 

By  Maj.  Allen,  protection  of  about 
26,000  1.  f.  of  river  Dank  at  five  points 
below  Eau  Claire.  Estimate,  $96,000. 
88,  1442;  86,  1489. 


1892, 
1894, 
1896, 
1899, 


5,000,  92,  1836. 
10,000,  95,  2190, 
10,000,  96,  1851. 
10,000,  99,  2195. 


Total,     55,000 

Commerce. 

Lumber  interests,  89,  1796;  annual 
tonnage  of  rafted  lumber  about  300,000 
tons,  and  of  loose  Ic^  about  1,000,000 
tons,  1900,  437. 

Deecription  of,  95,  2187. 

Channel  surveyed  in  1896  sufficient 
for  the  limited  needs  of  the  commerce  in- 
volved, 96,  1864. 

Engineers. 

Chief  of  Engineers.  Reports,  88, 
203;  89,  236;  90,  212;  91,  270;  92,258; 
98,  290;  94,  266;  95,  296;  96,  256,  259; 
97,  328;  98,  319;  99,  380;  1900,  437. 

Enoinebrs  in  Charge: 

Maj.  C.  J.  Allen,  1878-90.  Reports, 
88,  1542;  89,  1794. 

a  List  of  dams,  jetties  and  revetments,  and  Yellow  Banks  protections,  conatructed  and  kept  fn  repair 
from  1877,  04,  1720;  86,  2188. 


Maj.  W.  A.  Jones,  1890-97.  Reports, 
90,  2084;  91,  2201;  92,  1833;  98,  2272; 
98,  1718;  95,  2183;  (Lt  Col.)  96,  1849, 
1864;  97,  2152. 

Capt  F.  V.  Abbot,  1898-.  Reports,  98, 
1821;  (Maj.)  99,  2195;  1900,  2806. 

Assistant:  R.  Davenport  Reports, 
98,  1823;  99,  2196;  1900,  2808. 

Operations,  a 

188 7-88.  Training  dam  at  Ean 
Claire  leveled  off  and  repaired;  dam  at 
Dark  Slough  repaired  and  extended  95  f. ; 
brush  and  stone  dams  at  Five-Mile  Bluff, 
Battle  Island,  and  Dead  Lake  Cat-off,  and 
jetties  at  mouth  of  river  repaired;  shore 
revetment  at  head  of  east  jetty  extended 
150  f.;  repairs  to  revetment  at  Yellow 
Banks,  88,  1542-1545. 

1888-89.  1,305  1.  f.  of  wing  dam 
built  at  Plum  Island  Flats:  576  1.  L  of 
dam  and  revetment  built  at  Battle  Island, 
Dark  Slough,  and  Wacouta  Island  dams. 
Repairs  to  existing  works;  3,026  c.  y. 
stone  and  1,314  c.  y.  brush  used,  89, 
1795. 

1889-90.  Repursto  east  and  west 
jetties  at  mouth  of  river;  90  cords  stone 
and  164  cords  brush  used,  90,  2085. 
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CmPPEWA  RITER,  Wn.-<Continued. 
Part  C—Clilppewa  River,  indudliii^  Tellow  Ranks,  Wis.— Cont'd. 


1891-93.  Pile  boom  built  at  Dead 
Lake  Cut-off;  Plum  Island  Flats  Dam 
No.  2  built,  and  foundation  courses  of 
Dam.  No.  3  laid,  92,  1834. 

1S93-93.  Brush  and  stone  dam 
built  at  £au  Galle  Flats;  Plum  Island 
Flats  Dam  No.  3  repaired,  93,  2273. 

1993-94.  £au  Galle  Flats  Dam,  in- 
jured by  ice,  repaired,  94,  1719. 

1894-95.  Closing  dam  built  at  Plum 
Creek,  and  Plum  Island  Flats  Dam  re- 
paired, 95,  2188. 

Table  as  in  preceding  year. 

1895-96.  Repairs  made  to  Plum 
Island  Dam  No.  3  and.  to  east  jetty  at 
river  mouth;  Wacouta  Island  Dams  5^06. 
2  and  3  built  to  assist  Wacouta  Island 
Dam  No.  1  in  maintaining  low-water  flow 
on  right  side  of  island,  96,  1850. 

189e-97.  Wacouta  Island  Dam  No. 
1  repaired,  97,  2152. 

1897-98.    Dams  repaired,  98,  1821. 

1898-99.  £au  Galle  Dam  repaired, 
and    Dead  Lake  Bar  Dam    being  con- 


structed, 4,800  c.  y.  dredged  at  Dead  Lake 
Bar  99  2197. 

1899-1990.  10,675  c.  y.  dredged; 
new  dams  built  at  Plum,  Crow,  and 
Wacouta  islands;  repairs  made  to  the  Old 
Plum  Island  dams,  1900,  2806,  2808. 

Ptajrslcal  charaeterlstl<rs. 

^  Description  of,  96,  2183. 
Severe  ice  jams,  98,  2273. 

Projects.     (See  Part  A  and  PaH  B.) 

In  1888  $45,552  was  estimated  as  re- 
quired for  completion  of  the  Chippewa 
River  improvement,  and  $66,000  for 
completion  of  improvement  at  Yellow 
Banks,  making  a  total  for  completion  of 
both  projects  of  $111,552,  88, 1544-1546. 
Increased  in  1889  to  $115,737.72,  89, 
1797;  91,  2201. 

Survey. 

Survey  of  the  river  for  2  miles  south 
of  Dells  Dam  ordered  by  act  of  Aug.  17, 
1894,  report  (unfavorable)  render^  by 
Lt.  Col.  Jones,  1896,  96,  1864. 


CHITTA  BAYOr  (BOOIJE  ClIITTO) ,  L.A. 


Appropriations. 

1890,  $5,000,  91,  1800. 
5,000,  92,  1466. 
6,000,  95,  1711. 
5,000,  96,  1460. 
5,000,  99,  1729. 


1892, 
1894, 
1896, 
1899, 


Total,  25,000 

Commerce. 

The  work  proposed  in  1893  would  prob- 
ably make  an  annual  saving  of  $30,(X)0  in 
freight  rates,  98,  1782. 

Eni^iieers. 

Chibfof  Enoineers.  Reports,  89, 193 ; 
91,  220;  92,  214;  98,  237;  94,  218;  95, 
243;  96,  213;  97,  274;  98,  268;  99,  316; 
1900,  358. 

Engineers  in  Charge: 

Maj.  A.  M.  Damrell,  1888-95.  Reports, 
89,  1465;  91,  1800;  92,  1466;  98,  1781; 
94,  1331;  95,  1711. 

Maj.  W.  T.  Rossell,  1896-.  Reports, 
96,  1460;  97,  1703;  98,  1445;  99,  1729; 
1900,  2222. 

Operations. 

1 991-99.    Preparing  plant,  92, 1466. 

1999-93.  Snag  boat  finished,  98, 
1782. 

1993-94.  About  9,000  obstructions 
removed  from  banks  and  stream.  150  c.  y. 
sand  removed,  and  jetty  and  snore  pro- 
tection work  in  progress,  94,  1331. 


1994-95.  About  1 1,000  obstructions 
removed,  156  c.  y.  sand  excavated  and  re- 
moved, and  jetty  and  shore  protection 
work  continued,  95,  1711. 

1995-96.  About  6,000  obstructions 
removed,  and  300  1.  f.  bank  protection 
completed,  96,  1460.  . 

1996-97.  About  800  obstructions 
removed,  and  58  c.  y.  sand,  etc.,  exca- 
vated and  removed,  97,  1703. 

1997-99.  About  7,000  obstructions 
removed,  98,  1446. 

1999-99.  About  17,000  snagn  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  and  2,389  c.  y. 
gravel  and  sand  excavated  aud  deposited 
m  dams,  99,  1729. 

1999-1900.  About  13,000  snags 
and  other  obstructions  removed  from 
banks  and  channel  of  the  river,  1900, 
2222. 

Projects. 

By  Maj.  Damrell,  1889,  channel  3  feet 
deep,  by  removing  snags,  logs,  over- 
hanging trees,  and  nsh  traps,  and  closing 
the  west  mouth  from  its  junction  up  to 
Alfords  Bridge;  estimate,  $30,000,  89, 
1466;  91,  220;  92,  1466. 

Surrey. 

Examination  ordered  by  act  of  Aug. 
11,  1888;  made,  1889,  under  direction  of 
Maj.  Damrell,  89,  1465. 


CHITTO  BOOUE.     (See  ChiUa  Bayou,  La,) 
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Conmeree. 

About  10,000  tons  of  produce  and  mer- 
chandise carried  annually  to  and  from 
Galveston,  1900,  2405. 

Chibf  of  Enoinkebs.  Report,  1900, 
3»5; 

Enoikksr  in  Charge.  Oapt.  C.  8. 
Rich^,  1899-.    Reports,  1900, 2403, 2406. 

AtsiSTANT.  S.  M.  Wilcox.  Report, 
1900,  2407. 

PliT«lc«l  Ckaracterlatlea. 

Chocolate  Bayou  empties  into  Choco- 
late Bay,  which  latter  merges  with  Gal- 
veston Bay  about  12  miles  north  of  San 
Luis  Pass  and  is  one  of  the  adjacent 
streams  referred  to  in  the  appropriation 


of  March  3,  1899,  for  improving  ''Brazos 
River  between  Velasco  and  Richmond, 
West  Galveston  Bay  Channel,  Double 
Bayou,  and  the  mouths  of  adjacent 
streams,"  1900,2404. 
Description  of  Bayou,  1900,  2407. 

Projects. 

Capt.  Rich^  estimated,  1900,  it  would 
cost  915,000  to  make  the  improvement  as 
a  component  part  of  a  light-draft  inland 
navigation  system,  1900,  2406. 

8ur¥e|r. 

Examination  and  survey  ordered  bv 
act  of  Mar.  3,  1899;  made,  1899-1900, 
under  direction  of  Oapt  Rich^  (report 
favorable)  (aee^  Prefects) ,  1900,  2404, 
2406. 


CHOCTAW^HATCHEE  BAT  AND  8ANTA  ROSA  SOUItfO,  FUL. 

(Bar  at  Jtmctlon  of).  ^ 


Commeree. 

Description    of;    value    estimated 
$800,000  per  annum,  98,  1741. 


Englneera. 

Chief  OP  Engineers.    Report,  93,  228. 


I  Phyiieal  characteristics. 

at  !  Description  of;  Santa  Rosa  Sound  is  a 
narrow  tx)dy  of  water,  about  14  miles 
lon^,  between  Santa  Rosa  Island  and  the 
mamland,  connecting  Pensacola  Bay  with 
Choctawhatchee  Bay,  98,  1741. 


Engineer  in   Charge.    Capt.   P.   M. 
Price,  1889-93.     Report,  98,  1741. 

AiwisTANT.    J.  E.  Turtle.    Report,  98, 
1742. 


Examination  of  the  bar  at  the  junction 
of  Choctawhatchee  Bay  and  Santa  Roea 
Sound,  Fla.,  ordered  bv  act  of  July  13, 
1892,  made  under  the  direction  of  Capt. 
Price,  1893,  (report  favorable),  98,  1741. 


CHOCT AHTH ATCHEE  BITER,  FLA.a    (See  Holmes  Riiyer,  Fla, ,  Lagranffe 
Bayou  J  81.  Andrews  Bay,  Savannah,  OckmtUgee,  Flint,  and  Choctawhatchee  riven.) 

Increase  in  cotton  shipments,  89, 1382. 
Important,  95,  1628. 

Contracts. 

M.  A.  Sweeney,  snag-boat  construction, 
$4,800,  89,  1383. 

Eniflneera. 

Chief  of  Engineers.  Reports,  71 ,  69; 
72,  63;  74,  75;  76,  80;  76,  72;  77,  70; 
78,  79;  79,  103;  80,  136,  140;  81,  184; 
82,  180;  88,  190;  84,  198;  85,  205;  86, 
203;  87,  165;  88, 153;  89, 178, 185;  90, 
160;  91,  201;  92, 197;  98,  218;  94,  202; 
95,  228;  96,  202;  97,  257;  98,  254;  99, 
294;  1900,  335. 

Enqinbbbs  in  Chabob: 

Col.  J.  H.  Simpson,  1871.  Reports, 
72  588  640. 

Lt  Col.  W.  F.  Raynolds,  1872.    78, 66. 

Capt  A.  N.  Damrell,  1873-85.  78,  66. 
Reports,  74,  896;  75,  ii,  8;  76,  493;  77, 
413;  78,  590;  79,  824;  80,  1079,  1061; 
81,1194;  82,1270;  (Maj.)  83,  988;  84, 
1180. 

Capt.  R.  L.  Hoxie,  1885-89.  Reports, 
85,  1311;  86,  1176;  87,  1271;  -88,  1166. 


Appropriations. 

1833, 

15,000,  act  March  2. 

1844, 

^  10,000,  act  June  5. 

1874, 

5,000,  74,  75,  896.  (Survey.) 

1875, 

5,000,  75,  81,  ii,  9. 

1876, 

5,000,  76,  72,494;  77,71,414. 

1879, 

5,000,  79,  103,  827. 

1880, 

7,000,  80,  1079. 

1881, 

10,000,  81,  1197. 

1882, 

c  18,000,  82,  1275. 

1884, 

15,000,  84,  1184. 

1886, 

15,000,  86,  1177. 

1888, 

10,000,  88,  1168. 

1890, 

12,500,  90,  1633. 

1892, 

12,500,  92,  1411. 

1894, 

6,000,  95,  1628. 

1896, 

5,000,  96, 1371. 

1899, 

16,000,  99,  1665. 

Total,  162,000 

Commerce. 

Requirements,  72,  64,  588,  640. 

Amount  of,  to  be  benefited  by  im- 
provement, 80,  1080. 

Increase  of,  consequent  upon  improve- 
ment, 81,  1195. 


o Examination— Report  (favorable)  Jan.  28, 1846.    (H.  Doc.  No.  482,  66th  Gong.,  2d 

b  Choctawhatchee  and  Holmes  rivers. 

o  Part  of  120,000, 92,000  of  which  was  for  Lagr&Dge  Bayou. 
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CHOCTAWHATCHEi:  RI¥ER,  FE,A.— Continued. 


Gapt.  P.  M.  Price,  188^-83.    Reports, 

80,  1380,  1423;  00,  1631;  01,  1707;  02, 
1409;  08,  1706. 

Maj.  F.  A.  Blahan,  1804-08.  Reports, 
04,  1263;  06,  1626;  06,  1365;  07,  1621; 
08  1394. 

dapt  C.  A.  F.  Flagler,  1899-.  Reports, 
00,  1664;  1000,  2112. 

Assistants: 

J.  Barney.    Report,  78,  641. 

W.  8.  Simpson,  72, 688. 

H.  Haine&    Report,  80,  1081. 

W.  A.  Gould.    Report,  00,  1633. 

W.  G.  WiUiamson.    Report,  80, 1425. 

J.  E.  TurUe.  Reports,  01,  1708;  02, 
1410. 

Law  j^assed  by  Alabama  to  prohibit 
the  drivmg  of  loose  logs  in  the  Gnoctaw- 
hatchee  River  within  the  State,  80, 1382. 

OlMtmctloiia. 

Draw  to  be  placed  in  HoUis  Bridge  be- 
fore improvement  of  river  above  it,  00, 
1366. 

Operatloni. 

1874-7d.  Obstructions  removed 
from  river  for  a  distance  of  48  miles  from 
mouth,  76,  81,  ii,  8. 

197ft~76*  Removal  of  obstructions; 
3-f.  channel  obtained  from  mouth  to  Buz- 
zard's Bar;  wagon  road  cut  around  the 
bar,  76,  72,  493. 

1S76-77.  Channel  3  f.  in  depth  ob- 
tained for  about  75  miles  of  the  lower 
part  of  the  river  by  removal  of  obstruc- 
tions, 77,  70,  413. 

1977-7S.  Obstructions  removed; 
removal  of  gravel  and  drift  at  Miller's 
Field,  78,  79,  590. 

1879-80.  20  miles  of  river  between 
Geneva  and  mouth  cleaned  of  snags  and 
obetnictions;  cut-off  opened;  Buzzard  Bar 
Cutroff  cleaned  out;  portion  of  wreck  of 
steamer  Boston  removed,  80,  1079. 

19SO-§l.  14,256  snags,  stumps,  and 
trees  removed;  252  c.  y.  sand  excavated, 

81,  1195. 

1S81-93.  10, 169  snags,  stumps,  etc., 
removed;  330  v.  of  bank  protected  by 
brush,  88,  1272. 

1989-§3.  34  miles  wholly  and  161 
miles  partially  improved  by  removal  of 
15,074  snags  and  trees,  protection  of 
4,940  1.  V.  of  bank,  and  closure  of  6  cut- 
offs, 88,'990. 

1993-84.  29,819  snags,  stumps,  and 
trees  removed;  990  1.  f.  iMnk  protected, 

84,  1181. 

1984-9«i.    Operations  of  snag  boat, 

85,  1311. 

1885-96.  8,787  snags,  logs,  and  trees 
removed,  clearing  32  miles  of  river,  86, 
1176.  Improvement  completed  from 
mouth  of  river  to  a  distance  of  27  miles 
above  Geneva,  86, 1176. 


1996-97.  Operations  of  snag  boat; 
removal  of  rocks  and  bowlders,  87, 1272. 

1997-99.  5,772  logs  and  snags  re- 
moved from  the  channel,  88,  1168. 

1999-90.  3, 183  trees,  logs,  and  snags 
removed  from  the  channel,  and  695  trees 
from  the  banks,  80,  1382. 

1 9  90-0O.  Removal  of  sna^  stum  [is, 
and  channel  obstructions  contmued,  00, 
1633. 

1990-01.  Removal  of  snags  and 
similar  obstructions  continued,  Of ,  1708. 

1 99 1-99.  2, 142  snags  removed  from 
the  channel,  and  386  trees  cleared  from 
the  banks,  02,  1410. 

1999-03.  1,248  obstructions  re- 
moved from  banks  and  stream,  and  1,654 
1.  f.  dams  completed,  08,  1709. 

1993-94.  1,781  obstructions  re- 
moved, and  8,261  1.  f.  dams  constructed, 
04,  1267. 

1994-95.  1,281  obstructions  re- 
moved, 06,  1627. 

1995-96.  2,381  obstructions  re- 
moved, 06,  1371. 

1996-97.  A  few  obstructions  re- 
moved 07  1623. 

1999-1900.  Over4,400ob6tructions 
removed,  1000,  2113. 

Phyafeal  characterlaticn. 

Description,  72,  aS,  588,  640-645;  70, 
826;  06,  1365;  07,  1621;  08,  1394. 

Description  of  river  obntructions,  80, 
1081. 

Comparison  of  cross  sections  at  Buz- 
zard Bar  shoals,  Gumfields  shoals,  Busby 
shoals,  08,  1708;  Haverstons  Whirl,  and 
Cut-Off,  04,  1266. 

Plana.     (See  Projects. ) 

By  J.  Bumey,  1872,  thorough  im- 
provement of  river;  estimate,  $98,716.80. 
To  meet  present  and  prospective  require- 
ments of  commerce,  $52,291.20.  Re- 
moval of  obstructions  which  seriously 
interfere  with  trade,  $34,332;  the  last 
recommended  by  Col.  Simpson,  72,  64, 
589,  640,  646. 

By  Capt.  Price,  1889,  channel  60  f .  wide 
and  3  f.  deep  between  Geneva  and  New- 
ton, by  dredging  shoals  and  removing 
snags  and  logs;  estimate,  $57,125,  80, 
1424. 

Projects.    (See  Plans.) 

By  Col.  Simpson,  1872,  mouth  to  Gene- 
va, 212  miles,  by  removal  of  snags,  sunken 
logs,  etc.;  estimate,  $44,332,  72,63,589, 
641;  74,  896;  81,  1194. 

By  Capt  Damrell,  1880,  Geneva  to 
Newton,  40  miles,  removal  of  obstructions 
and  construction  of  3  locks  and  dams; 
estimate,  $78,500,  80,  1081;  making  an 
aggregate  of  $122,832  for  the  improve- 
ment of  the  river,  mouth  to  Newton,  86, 
1177;  87,  1272. 
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Amended,  1896,  to  require  a  draw  to 
be  placed  in  llollis  Bridge  before  any 
money  could  be  spent  above  this  bridge, 
96,  1366. 

Amended,  1899,  to  extend  the  improve- 
ment to  Newton,  Ala.,  99,  1664. 

Sttrveyt. 

By  J.  Bumey  and  W.  Simpeon,  1871- 
72,  under  directon  of  Col.  Sim  peon.  Re- 
ports, 72,  588,  641. 


Examination,  Geneva  to  Newton,  or- 
dered by  act  of  March  3, 1879,  made  under 
the  direction  of  Capt.  Damrell,  1880. 
Recommendation  to  aefer  improvement. 
80,  1081. 

Examination  for  a  low- water  channel, 
Geneva  to  Newton,  ordered  by  act  of 
August  11, 1888,  made,  1889,  under  direc- 
tion of  Capt.  Price,  89,  1423. 

Maps.     98,  1708;  94,  1266. 


CHOPAWAH8IC  RAT,  VA. 


Eni^lneert. 

Chief  OF  Enginbkrs.  Reports,  71,  76; 
76,  71. 

Enoinbkr  in  Chabok.  "Maj.  W.  P. 
Craighill,  1871.  Reports,  71,  620;  72, 
707. 

Capt.  C.  B.  Phillips.    Report,  72,  713. 
J.  E.  Weyss,  72,  707,  713. 
G.  Thompson,  72,  707,  713. 

Pbytfcal  characteiiitlcfl. 

An  estuary  of  the  Potamac  River,  40 
miles  below  Washington  City;  the  bot- 
tom soft  mud;  the  banks  well  timbered; 
at  the  head  of  the  bay  is  Chopawamsic 
Creek,  72,  713. 


Plans. 

By  Capt.  Phillips,  concurred  in  by  Maj. 
Craighill,  opening  a  cut  across  from  the 
creek  to  the  Potomac,  forming  a  new 
mouth  i  mile  from  the  present  one.  Es- 
timated cost,  by  C^pt.  Philiipe,  of  a  cut 
80  f.  wide  at  bottom  by  10  f.  deep, 
16,945.40;  or  12  f.  in  depth,  $9,522.92. 
Increased,  by  Maj.  Craighill,  to  $7,000 
and  $10,000,  respectively,  72,  707,  708, 
714,  715. 

Under  the  direction  of  Maj.  Craighill 
and  the  immediate  supervision  of  Oipt 
Phillips,  by  J.  E.  Weyss  and  G.  Thomp- 
son.    Reports,  71,  620;  72,  707,  713. 


CUOPTANK  RIYER,  MD. 


Appropriations. 

1880,  $5, 000,  80,  636. 

1881,  6,000,81,874. 

1882,  5, 000,  82,  852. 
1884,  5, 000,  84,  902. 
1886,  10, 000,  86,  869. 
1888,   7, 600,  88,  749. 

7, 500,  90,  939. 
3, 000,  92,  972. 
2,000,  95,  1131. 
•2,000,  96,961. 
8, 000,  99,  1385. 


1890, 
1892, 
1894, 
1896, 
1899, 


Total,  60,000 

Commerce. 

Value  of  the  improvement  to,  88,  748. 

Contracts. 

1§§0.  D.  Constantine,  dredging,  23 
cents  per  c.  v.,  81,  875. 

l§9l.  D.  Constantine,  dredging,  27jt 
cents  per  c.  v.,  81,  876. 

18l$3.  D.  Constantine,  dredging,  27} 
cents  per  c.  y.,  83,  677. 

1§^4.  Morris  &  Cumings,  dredging, 
21  cents  per  c.  v.,  86,  887. 

1§§6.  T.  P.  Morgan,  dredging,  16 
cents  per  c,  y.,  87,  840. 

1 999.  American  DredgingCo. ,  dredg- 
ing, 15  cents  per  c.  y.,  90,  938. 


1§»1.  C.  T.  Caler,  dredging,  14} 
cents  per  c.  y.,  91,  1191. 

1S99.  C.  T.  Caler,  dredging,  10  cents 
perc.  y.,  s.  m.,  93,  1214. 

1895.  Baltimore  Dredging  Co., 
dredging,  19.8  cents  per  c.  y.,  p.  m.,  95, 
1131. 

1 896.  C.  T.  Caler,  dredging,  9.5  cents 
per  c.  y.,  p.  m.,  97,  1275. 

1899.  Baltimore  Dredging  Co., 
dredging,  12.4  cents  per  c.  y.,  p.  m., 
1900,  1647. 

Eni^lneers. 

Chief  of  Engineers.  Reports,  80, 
102;  81,  135;  82,  131;  83, 136;  84, 144; 
86,  134;  86.  131,  87,  94;  88,  93;  89, 
110;  90,  100;  91,  127;  92, 127;  98, 137; 
94,  126,  95,  143;  96,  130;  97,  164;  98, 
168;  99,  193;  1900,  220. 

Engineers  in  Charge: 
Lt.  Col.  W.  P.  Craighill,  1879-85.    Re- 

gorts,80,634;  81,874;  82,851;  83,676; 
4  901. 

W.  F.  Smith,  U.  S.  Agent,  1886 — . 
Reports,  86,  886;  86,  868;  87,  840;  88, 
748;  (Maj.)  89,  900;  90,  938;  91,  1189; 
92,972;  93, 1213;  94,  891;  96, 1130;  96, 
960;  97, 1275;  98, 1160;  99, 1384;  1900, 
1646. 

Assistant:  G.  W.  Parsons.  Report, 
81,  876. 
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CHOPTAmi  RIVI»,  MD.-<>>ntinued. 

7,526  c.  y . ,  p.  m. ,  dredged, 


Operations. 

19S1-99.  32,071  c  y.  dredged,  8d, 
852. 

1 88!»-S3.  450  f .  of  channel,  22  f .  wide 
and  6  f.  deep,  dredged,  88,  677;  1,250  f. 
of  channel,  22  1  wide,  with  a  depth  of  5 
f.  at  m.  1.  w.,  dredged  through  snoal  be- 
low Coee's,  84,  901. 

lS84-Sff.  Additional  width  of  25  f. 
given  to  the  22-f.  cut  throughout  ite 
length,  85,  135. 

18S6-97.  1,671  c.  y.  dredged  from 
channel,  87,  841. 

1897-88.  45,220  c.  y.  dredged  from 
the  channel,  88,  748. 

1889-0O.  Dredging  resumed,  90, 
938. 

1890-91.  43,827  c.  y.  dredged,  91, 
1189. 

1893-03.  70,538c.  y., s.  m., dredged, 
98,  1213. 


1896-^96. 

96,96a 

1898-99.  15,988  c  y.,  p.  ro.,  dredg- 
ed, 99,  1384. 

1899-1900.  55,003  c.  y.,  p.  m., 
dredged,  1900,  1647. 

Physical  ctaaraeteiistlcst. 

River  dimensions,  and  bridge  crossings, 
80,  634,  635. 

Projeeto. 

By  Lt.  Col.  Craighill,  1880,  dredged 
channel,  75  f.  wide  and  8  f.  deep  at  m.  1. 
w.,  Denton  to  Gainesboro.  Elstimate, 
$79,000,  80,  636;  87,  94;  91,  1190;  92, 
972. 

Surrey. 

Ordered  by  act  of  Mar.  3, 1879, 80, 102, 
made.  Denton  to  Greensboro,  1880,  under 
the  direction  of  Maj.  Craighill,  80,  634. 


CHOWAN  RITEll,  N.  €. 


Commerce. 

Would  not  justify  cost  of  improving 
river,  79,  727.  728. 

Eiii^iieers. 

Chtief  of  Enoinkebs.  Reports,  78, 
76;  79.  95. 

Engineers  in  Charge.  Capt  C.  B. 
Phillips,  78,  76;  79,  88.  Report,  79, 
726. 

Assistant.   W.G.Williamson.  Report, 
79,  728. 

Pliytleal  ebaraeterlittea. 

Description  of,  79,  727, 728. 
Obstructions,  79, 728. 


Plant. 

Capt  Phillips,  1879,  recommends  that 
both  eastern  and  western  channels  be 
marked  with  buoys,  79,  728. 

By  W.  G.  Williamson,  1879,  removing 
obshnctions,  79, 728, 729.  Not  approved, 
79,  728,  729. 

Snrvejt. 

1878.  Ordered  and  in  progress,  78, 
76.    Completed   by  W.   G.  Williamson 


(see  Commerce),  79, 95,  727. 


I 


CnRISTIABIA  RITER,  DEL.    (See  WUmingUm  Harbor,  Dd,) 

CmJCRATUCK  €RiaSK,  TA. 


Enn^neen. 

Chief   of   Engineers.     Report,    89, 
120. 

Enoikeer  in  Charge.    Lt.  G.  J.  Fie- 
beiger,  1889.    Report,  89,  968. 

Assistants: 
J.  Riddle.    Report,  89, 969. 
T.  I.  Geoige.    Report,  89, 970. 


Pbyileal  ebaraeterlstics. 

Description  of,  89, 969. 

Surrey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Lt 
Fiebeger  (report  unfavorable),  89,  968. 


CHURCHES     COTE     HARBOR,     EiITTEiE     CORPTOIV, 

(Breakiirater). « 

Appropriations. 

1827,        $200,  Mar.  2  (survey). 
1836,    10, 000,  July  4. 
1838,    18, 000,  July  7. 

Total,  28,200 

a  Bonrey— Report  Feb.  9, 1828,  estimate.  $24,062.85.    (H.  Doc.  No.  482,  65th  Cong.,  2d 


R.    I. 
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CmCOiliATI.    (See  Ohio  Rwer.) 

CITT  WEST  HARBOR,  lIVD.a 

CEiACKAMAS  RAJPDM.     (See  WlUamdJU  River,  Greg.) 

CLACKAMAS  RITCR,  OREO. 


Eiislneers. 

Ch I BF  or  Enoinbeiw.    Report,  89, 357. 
Rnginssb  in  Ch  a  RGB.  Capt.  W.  Young. 
Report,  89,  2523. 

Physical  cliaracteiiAflcs. 

Description  of,  89,  2524. 


Sarwey. 

Examination  ordered  b^  act  of  Ang.  11, 
1888,  tnade,  1888,  under  direction  of  Uapt 
Young  (report  unfavorable),  89,  2523. 


CLAIBORNE  HARBOR,  MS^. 


Commerce* 

Improvement  intended  to  develop  a 
lai]ge  trade  in  receiving,  canning,  and 
shipping  oysters,  96,  1200. 

DeBcnption  of,  1900,  1681. 

Eni^neers. 

Chibf  of  Enoinbbbs.  Reports,  96, 157; 
99,  203;  1900,  230. 

Enginbbbs  in  Charge: 

Col.  W.  P.  Craighill,  1890-95,  Report, 
96,  1200. 

Maj.  Wm.  F.  Smith,  U.  8.  Agent,  1900-. 
Reports,  1900,  1677,  1680. 

Assistant.  C.M.Baird.  Report,  1900, 
1678. 

Physical  cbaracteiistles* 

Description  of,  96,  1200;  1900,  1678. 


Prf  Tate  ^rork. 

Dredging  by  Baltimore  and  Eastern 
Shore  R.  R.  Co. ,  at  a  cost  of  about  $20,000, 
96,  1200. 

Projects. 

Maj.  Smith,  estimated,  1899,  it  would 
cost  $17,490  for  a  12-f.  channel,  1900, 
1681. 

Sorveys* 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  by  Cx)l.  Craighill,  1894  (report 
unfavorable),  96,  1200. 

Examination  and  survey*  ordered  by 
act  of  Mar.  3,  1899;  exammation  made, 
1899,  under  direction  of  Maj.  Smith  (re- 
port favorable);  survey  made,  1899,  by 
Maj.  Smith  (see  I'rojeds),  1900,  1677, 
1678,  1680. 


CLALLAM  RAY,  WA§H. 


Commerce. 

Description  of:  Straits  of  Fuca  is  the 
passage  through  which  all  the  commerce 
of  Puget  Sound  and  the  Gulf  of  Georgia 
connects  with  the  Pacific  Ocean,  96,  3457. 

Engineers. 

Chief  OF  Enginbbbs.    Report,  96, 457. 

Engineer  in  Charge.  Capt.  T.  W. 
Symons,  1895.     Report,  96,  3456. 

Physical  ciiaracterlstlcs. 

DesiTiption  of:  A  shallow  indentation 
on  the  southern  shore  of  the  Straits  of 
Juan  do  Fuca,  24  miles  to  the  east  of  Cape 
Flattery,  well  sheltered  from  the  soutn. 


east,  and  west,  but  open  to  the  north,  96 
3457. 

Rainfall  very  great;  fog  prevails  for 
three  months  in  the  year,  96,  3459. 

Currents  run  through  the  strait  with 

Seat  velocity.  Anchorage  ground  fair, 
st  of  wrecks  that  occurred  in  the  twenty 
years  previous  to  1895  in  the  vicinitv. 
96,  3460. 

Surrey. 

Examination  with  a  view  to  a  harbor 
of  refuge  ordered  bv  act  of  Aug.  17, 1894, 
made  1895,  under  the  direction  of  Capt 
Symons  (report  unfavorable),  96,  3456. 


CLARENDON  AND  LOWER  WHITE  RIYERS,  ARK. 


Envlneers. 

Chief  of  Engineers.     Reports,    91, 
257;  92,  247,  1697. 

Engineers  in  Charge: 

Capt.  H.  S.  Taber.    Reports,  92, 1698, 
1700. 

Col.  C.  B.  Comstock.     Report,  92, 17W. 

Physical  characteristics. 

Description  of,  92,  1698. 


Plans. 

By  Col.  Comstock,  1892,  levee  con- 
struction, 5,100,000  c.  y.,  Helena  to  the 
White  River,  estimate,  $1,100,000,  92, 
1704. 

§ur¥ey. 

Survey  to  prevent  injury  from  back- 
water from  the  Mississippi  Kiver  ordered 
bv  act  of  Sept  19, 1890,  made,  1892,  under 
direction  of  Capt.  Taber,  92,  1700. 


o survey—Report.  Feb.  8, 1838;  cRUmate,  $150,000.    (H.  Doc.  No.  482, 56tli  Cong.,  2d  sess.) 
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CLARION  MTER,  PA. 


Gonunerce. 

Lumber  statifltics,  82,  1938,  1944. 

DeBcription  of:  This  stream  first  in 
commercial  importance  of  the  Allegheny 
tribntaries;  annual  tonnage  estimated  at 
125,000  tons,  96,  2209. 

Enylneenk 

Chief  of  Enoikbers.  Reports,  81, 
263;  82,  257;  95,  328;  96,  283. 

£xoiNEEBS  IN  Chabob: 

Maj.  W.  E.  MerriU.    Report,  82,  1938. 

Maj.  R.  L.  Hoxie,  1896.  Report,  96, 
2208. 

J.  Worrall.     Report,  82,  1939. 
J.  W.  Arras.     Report,  96,  2210. 

Physical  Characteristics. 

Description  of,  82,  1938,  1939,  1942. 
Description  of.    Second  in  the  order  of 
area  drained  by  Allegheny  River  tribu- 


taries.    Navijiiability    of   the  river  de- 
pendent on  high  water,  96,  2209. 

Plan. 

Maj.  Merrill  reported,  1881,  that  until 
the  Allegheny  River  had  been  radically 
improv^  there  was  but  small  need  of 
improvement  of  its  tributaries  except  to 
keep  open  navigation  by  the  removal  of 
rocks  and  similar  obstructions,  which 
could  be  done  on  Clarion  River  at  an 
estimateil  cost  of  $40,000,  82,  1938, 1941. 

Surreys. 

Ordered  by  act  of  Mar.  3,  1881,  made 
under  direction  of  Maj.  Merrill,  1881, 82, 
1938. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made,  1895,  under  direction  of 
Maj.  Hoxie  (report  favorable  only  to  ob- 
struction removal),  96,  2208. 


CLARKS  (RIVER)  CREEK,  S.  €. 


Appropriations. 

1888,  $2,500,  88,  129. 
1890,    2,500,  90,  1204. 
1892,    2,500,  92,  1207. 


Total,  7,500 

Commerce. 

Prospective  commerce  of  the  creek,  89, 
1166. 

Description  of,  93,  1479;  94,  1080. 

The  aggregate  tonnage  moved  on  the 
river  in  1892-93  was  7,628  tons,  93, 1477; 
in  1893-94  and  1894-95,  7,000  tons,  94, 
1080;  96,  1405. 

Eiifineers. 

Chief  OF  Engineers.  Reports,  87, 139; 
88, 128;  89,  151;  90,  136;  91, 172;  92, 
171;  03,  185;  94,  170;  95,  194. 

Engineers  in  CHARiiE: 

Capt  W.  H.  Bixby,  1887.  Reports,  87, 
1109, 1110. 

Capt.  F.  V.  Abbot,  1888-95.  Reports, 
80, 1164;  90,  1203;  91,  1453;  92,  1206; 
08, 1477;  94,  1079;  96,  1404. 

AaBiffTANT.  R.  Whitford.  Reports,  89, 
1165;  90,  1204;  91,  1454;  92,  1207;  93, 
1478;  94,  1080. 

CLARK  RIVER.    (See  Leivw  and  Clark  River,  Greg.;  Lynchs  River,  S.  C.) 

C1.ARKS  FORK.     (See  Q>Imnbia  River.) 
CJLARKS  RITER.     (See  YmngSy  Lewis,  etc,) 


Operations. 

1889-90.  1,063  trees  and  snags  and 
12  cords  of  small  snags  removed  from 
the  channel,  and  195  trees  and  35  cords  of 
brush  removed  from  the  banke,  90, 1204. 

1891-93.  4,396  snags  and  logs  and 
394  cords  of  small  snags  removed  from 
the  channel,  and  553  trees  cut  from  the 
banks,  92,  1207. 

189d-93.  About  7,000  snags  and 
other  ol)structions  removed  from  the 
banks  and  river,  93,  1478. 

Physical  characteristics. 

Description,  87,  1109. 

Projects. 

By  Capt.  Bixby,  1887,  removal  of  snaffs 
and  leaning  trees,  and  closing  the  north- 
ern mouth  of  Lynches  River;  estimate, 
$7,500,  87,  1,111;  89,  1164;  91,  1453. 

Surrey. 

Ordered  by  act  of  August  5, 1886,  made, 
1887,  under  direction  of  Capt.  Bixby,  87, 
1610. 

Maps.     90,  1204. 
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€EiARKSTII,E,E  HARBOR,  HO. 


Knfflneen. 

Chief  of  Enoinbebb.    Report,  80, 231 . 
Enoinebr  in  Charge.    Capt.   £.   H. 
Rnffner.    Report,  89,  1722. 

Plant. 

By  Capt.  Raffner,  1889,  closing  the 
chute  between  Clarksviile  Island  and  the 
lUinoifl  shore  by  a  jirravel  dam  1,000  f. 
long,  and  construction  of  a  wing  dam 


above  the  head  of  the  island  from  the  Il- 
linois^ shore,  in  such  a  direction  and  of 
such  a  length  as  will  serve  to  confine  the 
channel  to  the  Missouri  shore;  estimate, 
$25,000,  89,  1724. 

Snrrejr* 

Examination  ordered  by  act  of  Aug.  11, 
1888;  made,  1889,  under  direction  of  Capt 
Ruffner,  89,  1722. 


CL.AT8KANII:  RITER,  OREO. 


Appropriation. 

1899,  $13,000,  99,  3247. 

Conuneree. 

Description  of,  95,  3598;  98,  3050. 

In  1893  large  quantities  of  lumber  were 
shipped;  value  estimated  at  $500,000,  95, 
3598. 

Engineers. 

Chief  of  Engineers.  Reports,  95, 
467;  98,  510;  99,  595;  1900,  672. 

Engineers  in  Charge: 

Maj.  J.  C.  Post,  1895.  Report,  95, 
3596. 

Maj.  W.  L.  Fisk,  1898-99.  Reports, 
98,  3049;  99,  3247. 

Capt.  W.  C.  Langfitt,  1899. 

Capt.  W.  W.  Harts,  1899-.  Report, 
1900,  4363. 

liegal  proeeedlngs. 

Negotiations  to  acquire  title  to  neces- 
sary land,  1900,  4363. 

Pliysleal  ebaraelerlatlcs. 

Description  of,  95,  3597. 
The  river  rises  in  the  Nehalem  Moun- 
tains and  enters  Columbia  River  70  miles 


below  the  dty  of  Portland.  Theprincipal 
obstructions  up  to  Clatskanie  City,  18^, 
were  the  abrupt  bends  in  the  channel 
and  the  varying  depth  of  from  2  to  6  L  at 
low  water.  The  distance  from  its  mouth 
to  Clatskanie  is  3  miles,  and  the  width  of 
the  stream  to  there  about  75  f.    95,  3587. 

ProJeeU. 

By  Capt  Fisk,  1897,  catting  a  short 
channel  across  a  bend  immediately  below 
Manzanilloand  another  through  the  bend 
above  this  point  to  the  first*  bend  below 
the  town  of  Clatskanie,  and  for  dredging 
immediately  below  the  latter  point;  esti- 
mate, $13,000,  98,  3049;  99,  3247. 

It  was  estimated,  1900,  that  the  river 
could  be  kept  in  good  navigable  condi- 
tion with  $1,500  annually,  1900,  4363. 

fi^arrejrs. 

Examination,  mouth  to  Clatskanie,  or- 
derM  by  act  of  Aug.  17, 1894,  made,  1895, 
by  Maj.  Post  (report  favorable),  95, 3596. 

Survey  of  the  same  locality  ordered  by 
act  of  June  3,  1896,  made,  1897,  by  Capt 
Fisk  (report  favorable;  see  PrqjecU),  98, 
3049. 


CLEAR  CREEK,  TEX. 


Commerce. 

Commerce  consists  of  farm  products 
shipped  to  Galveston,  with  return  ship- 
ments of  groceries  ana  general  merchan- 
dise, 1900,  2387. 

Engineer*. 

Chief  op  Engineers.  Report,  1900, 
395. 

Engineer  in  Charge.  Capt.  C.  8. 
Rich<^,  1899-1900.  Reports,  1900,  2385, 
2388. 

Assistant.  S.  M.  Wilcox.  Report, 
1900,  2389.  , 

Obstructloni. 

The  creek  crossed  by  the  Columbia 
Tap;  Gulf,  Colorado  and  Santa  Fe;  Gal- 
veston, Houston  and  Henderson;  and  the 
Galveston,  La  Porte  and  Houston  R.  R. ; 
the  latter,  near  the  mouth,  is  the  only 
road  having  a  drawspan  in  its  bridge, 
1900,  2390. 


Physleal  ebaracterlstlct. 

Clear  Creek  empties  into  Galveston 
Upper  Bay,  and  is  one  of  the  adjacent 
streams  referred  to  in  the  appropriation 
of  Mar.  3,  1899,  for  improving  '*  Brazos 
River  between  Velasco  and  Kichmcxid, 
West  Galveston  Bay  Channel,  Double 
Bay  Bayou,  and  the  mouths  of  adjacent 
streams,''  1900,  2386. 

Description  of,  1900,  2386. 

ProJeeU. 

Capt.  Rich^  estimated,  1900,  it  would 
cost  $10,000  to  make  the  improvement  as 
a  part  of  an  inland  light-draft  navigation 
system,  1900,  2388. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  made,  189^1900,  un- 
der direction  of  Capt.  Rich^  (report  favor^ 
able)  (see  Projects),  1900,  2386,  2388. 


BEF0BT8   OF   CHIEF  OF   ENGIKEEB8,  XT.  8.  ABMT. 
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CUEAR  LAKE,  CAMj.    (See  Red  Eiver,  Arh.) 


Ensfneers. 

Chief  of  Engineess.    Report,  84, 334. 

Engineer  in  Chabob.    Lt.  Col.  G.  H. 
Mendell.    Report,  84,  2210. 

AsswrANT.     Lt.  C.  F.  Palfrey.    Report, 
84,  2210. 


Pliyf leal  characteiisUes* 

Descriptioii  of,  84,  2211. 

Surrey. 

Examination  ordered  by  act  of  Auff.  2, 
1882,  made  under  direction  of  Col.  Men- 
dell (report  unfavorable),  84,  2210. 


€L.EAR1¥ATER  HARBOR,  FE.A.     (See  Cedar  Keyn,) 


Commerce. 

Description,  86,  1325,  1328. 
None,  97,  1579. 

Enflneers. 

Chief  of  Enoinbebs.  Reports,  85, 
207;  87,  162;  97,  252. 

Exgineebs  in  Charge: 

Gapt  R.  L.  Hoxie.  Reports,  85, 1323, 
1324. 

(^pt  W.  M.  Black.    Report,  87,  1259. 

Lt.  Col.  W.  H .  H.  Benyaurd,  1897.  Re- 
port, 97,  1578. 

AsBIfiTANTB  * 

H.  Haines.     Report,  85,  1324. 
J.  L.  Meigs.     Report,  85,  1326. 
J.  W.  Sackett.    Report,  97,  1579. 

Phjrgleal  cliaraeterlstlcfi. 

Description  of;  harbor  a  shallow  sound 


on  the  west  coast  of  Florida,  about  20 
miles  north  of  the  entrance  to  Tampa 
Bay,  85,  1326;  97,  1579. 

Plant. 

By  Capt  Hoxie,  1885,  dredged  channel 
5i  f.  deep  at  1.  w.  through  Sa^d  Key  Bar 
and  Dunedin  and  Clearwater  channels. 
Estimate,  111,553.    85,  1325,  1328. 

Surreys. 

Examination  ordered  by  acts  of  July  5, 
1884,  and  Aug.  5,  1886,  made  under  the 
direction  of  Capt.  Hoxie,  1885,  85, 1323; 
and  Capt.  Black,  1887  (report  unfavor- 
able), 87,  1259. 

Examination  ordered  by  act  of  June  3, 
1896,  made  under  the  direction  of  Lt.  Col. 
Benyaurd  (report unfavorable),  97, 1579. 


CLEARWATER  HARROR  TO  CEDAR  KEYS,  FE.A.     (See  Cedar 

Keys  and  Cleanvaier  Harbor ^  Fla. ) 

CLEARWATER  RITER,  IDAHO. 


Appropriations. 

1879,  $5,000,  79,  183. 

1880,  5,000,  80,  2330. 
1882,  5,000,  82,  2678. 
1896,  25,000,  96,  3388. 
1899,  10,000,  99,  3232. 

Total,  50,000 

Commerce. 

Benefit  of  improvement  to  commerce, 

79,  1817,  1822,  1855;  to  timber  interest, 

80,  2329. 

Increasing  and  of  growing  importance, 
96,3389. 

Contracts* 

1 8 SO.  S.  R.  Smith,  rock  removal, 
138  per  c  y.,  80,  2330. 

1  §  S 1  •  Holmes  &  Chalmers,  rock  and 
stone  removal,  $31  and  $4,  respectively, 
per  c.  y.,  88,  2062. 

Enf^neers. 

Chief  of  E.^gineebs.  Reports,  78, 
139;  79, 182, 183;  80,  240;  81,  329;  82, 
322;  88,  335;  84,  341;  85,  371;  86,  360; 
87,  332;  88,  306;  96,  416;  97,  521;  98, 
500;  99,  588;  1900,  664. 

Emoineebs  in  Charge: 

Maj.  J.  M.  Wilson,  1878.  78, 138;  79, 
180, 183.     Report,  79,  1813. 


Maj.  G.  L.  Gillespie,  1879-81.  79,  180, 
183.  Report,  79,  1855;  80,  2328;  81, 
2587 

Capt.  C.  F.  Powell,  1881-85.  Reports, 
82,  2678;  88,  2061;  84,  2279. 

Maj.  W.  A.  Jones,  1885-88.  Reports, 
85,  2439;  86,  1952;  87,  2523;  88,  2189. 

Capt  H.  Taylor,  1896-97.  Reports, 
96,  3388;  97,  3465. 

Maj.  W.  L.  Fisk,  1898.  Report,  98, 
2989 

Capt.  W.  W.  Harts,  189^.  Reports, 
99,  3231;  1900,  4337. 

Assistant.  P.  G.  Eastwick,  79,  1813. 
Reports,  79,  1817;  84,  2281. 

Operations. 

1  §  79-§0.  Channel  60  feet  wide  and 
4J  feet  deep  at  low  water  excavat^  by 
blasting  through  Reubens  Rapids,  80, 
2328,  2329. 

1§§0~91.  97.5  c.  y.  solid  rock  and 
250  c.  y.  cobblestone  removed,  81,  2588. 

19§3-84.  154  c.  y.  rock  excavated, 
84,  2279. 

1  §96-97.  Rock  removal  in  progress, 
97,3465. 

1  §97-98.  Rock  removal  continued, 
98,2990. 

Physical  characteristics. 

Description  of,  79, 1814-1822, 1855;  96, 
3388. 
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CE.EARWATER  KITBR,  IDAHO^-Continned. 


Obetractioiis,  79,  1815-1821. 

Freflhets,  79,  1816,  1821,  1822. 

Discharge  of  river,  79, 1818, 1819, 1821. 

The  river  is  formed  bv  the  junction  of 
the  Middle  and  South  forks;  the  former 
rising;  in  the  Bitter  Root  and  the  latter  in 
the  Salmon  River  mountains,  and  after 
very  circuitous  courses  uniting  about  09 
miles  from  the  mouth  of  the  nver.  The 
river  bed  is  of  mvel,  cobblestones,  and 
bowlders,  with  here  and  there  a  reef  of 
rocks  extending  into  the  channel.  In 
1879  numerous  gravel  bars  and  shoals  ex- 
isted. 96,  3388. 

Plans.    {See  Projects,) 

By  P.  G.  Eastwick,  1879,  upper  river, 
removal  of  rock  and  bowlders,  to  a  depth 
of  8  f.  at  low  water,  79,  1815,  1823;  con- 
sidereal  impracticable,  79,  1855. 

By  Capt.  Powell,  1884,  rock  removal 
and  wing-dam  construction,  mouth  to 
Clearwater  Forks,  40  miles;  estimate, 
$87,000.     84,  2280. 


Projects. 

By  Maj.  Wilson,  1878,  remoTal  of  lock 
and  bowlders,  Lewiston  to  mouth  of  North 
Fork,  forming  a  channel  60  to  75  f.  wide, 
with  a  depth  of  4  to  5  f.  at  low  water;  es- 
timate, ^,424;  79, 1816, 1823;  80,  240; 
87,  2523. 

By  Gapt.  Taylor,  1897,  revising  the  ex- 
isting project  to  obtiun  high  instead  of 
low  water  navigation;  estimate,  $35,000; 
97,3465. 

Surreys. 

Examination  ordered  and  in  progress, 
78  139. 

dompleted  by  P.  G.  Eastwick,  79,  183, 
1813,  1817. 

At  Reubens  Island  Rapids  and  Rents 
Chute,  1883,  88,  2061. 

Survey  of  the  river  from  the  junction 
of  the  Middle  and  South  forks  to  the 
mouth  made  by  Gapt.  Taylor,  1896-97, 
97,3465. 

Maps.     80,  2328;  81,  2588. 


CLEVELAND,  OHIO.    (Old  rlirer  bed.) 


Engineers. 

Chief  of  Encsineers.  Reports,  84, 
318;  85,  344,  2249. 

Engineers  in  Charoe: 

Maj.  J.  M.  Wilson,  1884.  Report,  84, 
2110. 

Maj.  L.  0.  Overman,  1885.  Report,  86, 
2249. 


Physical  eharaeteristlea. 

Old  river  betl  described,  84,  2110;  85, 
2250. 

CLEVELAND  HARBOR,  OHIO.a 


Sorreyii. 

Examinations  ordered  by  act  of  Aug.  2, 
1882,  and  July  5,  1884,  made  under  the 
directions  of  Majs.  Wilson  (report  un- 
favorable to  immediate  improvement) 
and  Overman  (report  favorable),  84, 
2110;  (Chf.  £.  report  unfavorable)  85, 
2249. 


Appropriations. 

1825,    $5,000.00,  act  Mar.  3  (sur- 
vey). 
1827,    10,000.00,  66,  lii,  33. 

1829,  12,179.00,  66,  iii,  33. 

1830,  1,786.56,  66,  iii,  33. 

1831,  3,670.00,  66,  iii,  33. 

1832,  6,600.00,  66,  iii,  33. 
1834,  13,315.00,  66,  iii,  33. 
1886,    15,006.59,  66,  iii,  33. 

1837,  10,000.00,  66,  iii,  33. 

1838,  51,856.00,  66,  iii,  33. 
1844,  25,000.00,  66,  iii,  33. 
18.52,  30,000.00,  66,  iii,  33. 
1853,  145.69,  66,  iii,  33. 
1864,  20,000.00,  66,  iii,  33. 
1866,    59,806.00,  66,  iii,  33. 

1868,     17,000.00,  68,  24  (allot- 

ment). 
1869-70,  613,380.00,  69,  22. 

1870,  20,000.00,  71,  46. 

1871,  ^'636.77,  72,  239 (allot- 

ment for  repairs). 


1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1897, 
1898, 
1899, 
1900, 


$1,000.00,  73,  122. 

30,500.00,  75,  151. 

50,000.00,  76,  168. 

58,000.00,  76,  ii,  139. 
100,000.00,  78,  130,  1263. 
100,000.00,  79,  172,  16»5. 
125,000.00,  80,  2144. 
200,000.00,  81,  2314. 
175,000.00,  82,  2401. 
100,000.00,  84,  2103. 

93,750.00,  86,  1868. 
100,000.00,  88,  2004. 

75,000.00,  90,  2780. 
100,000.00,  92,  2505. 

50,000.00,  95,  3101. 

80,000.00,  96,  2947. 
350,000.00,  97,  3080. 
294,000.00,  98,  2671. 
175,000.00,  99,  3060. 
175,000.00,  1900,  4068. 


Total,  $2,746,994.84 


a  Survey.— Reports:  1825,  estimate,  127,668.91 ;  1833.  estimate,  118,315;  Nov.  15, 1887.  estimates,  I120.SSO.20, 
147.609.20:  Oct.  14, 1865.  estimate,  $59,806.    (H.  Doc.  No.  482,  55th  Gong.,  2d  sessloiL) 
bSaid  to  l>e  fl2.000. 68,  137.  -„ ,  , 

c  Difference  between  $1,000  and  the  amount  which  reverted  to  the  Treasury. 
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CoBuneree. 

Important,  67,  252,  253,  254. 

Report  of  Board  of  Industry  upon  de- 
velopment of  lake  commerce  ana  neces- 
sity for  increased  harbor  facilities,  88, 
2008. 

Description  of,  96,  2950;  98,272^2731. 

Large  shipments  of  coal,  96,  2947; 
more  than  7,000,000  tons  of  freight  car- 
ried in  1896,  96,  2950. 

Laige  and  increasing,  98, 2670;  1900, 
4067. 

CoHtracCk. 

1966.  J.  K.  &  D.  K  Bailey,  stone 
and  labor,  66,  iii,  74;  67,  142.  Ffttrick 
8mith,  piles,  66,  iii,  74;  67,  142.  J.  D. 
Palmer  &  Wright,  timber  and  lumber, 
66,  iii,  74;  67,  142.  James  Loveday, 
iron,  66,  iii,  74;  67,  142. 

1971.  A.  Bpanlding,  dredging,  25 
cents  per  c  v.,  71,  194;  72,  229. 

1 S 74.  Uemmingway  &  Garfield ,  ma- 
teiials  and  labor.  75,  ^.  Cartwright, 
McCordy  &  Co.,  iron,  75,  303. 

1975.  C.  H.  Strong,  materials  and 
labor,  76,  ii,  559.  W.  M.  McGurdy,  iron, 
76,  ii,  559. 

19TT.  W.  H.  McCuidy,  iron,  77, 
964.  Ferris  &  Grarfield,  materials  and 
labor,  77,  964;  79,  1697. 

1979.  W.  H.  McCurdy,  iron.  79, 
1697.  F.  H.  Colton,  timber  and  labor, 
79,  1697. 

1 9  79*  G.  H.  Strong,  timber  and  labor, 
79, 1697.  O.  SherwcKKl  and  J.  Geissen- 
dorfer,  breakwater  construction,  80, 2145. 
G.  Worthington  &  Co.,  iron,  80,  2145. 

1990.  P.  Smith,  dredging,  30  cents 
perc  y.,  80,  2146.  J.  Barrett,  iron,  81, 
2314.  J.  C.  Williams,  breakwater  con- 
ptraction,  81,  2315. 

1 99 1  •  J.  Stang,  pile  protective  works, 
81, 2315.  C.  G.  Hubbell,  iron,  81. 2316. 
Sherwood,  Striebeiger  &  Geissenaorfer, 
material  and  workimmship,  81,  2317. 

1999.  W.  H.  McCurdy,  iron,  88, 
1909.  L.  P.  &  J.  A.  Smith,  materials  and 
labor,  83,  1910.  W.  P.  Stanton,  drift- 
bolts  and  boat  spikes,  2^  cents  and  %i^ 
cents  per  pound,  respectively,  88, 1910. 

1994.  J.  Stang,  repair  of  lake  arm  of 
breakwater,  85,  2232. 

1995.  L.  P.  &  J.  A.  Smith,  filling 
stone,  $5.50  per  cord,  86,  1868. 

1996.  L.  P.  &  J.  A.  Smith,  founda- 
tion stone  for  breakwater,  87, 2318, 2322. 

1997.  L.  P.  &  J.  A.  Smith,  break- 
water construction,  87, 2318, 2322.  B.  S. 
Horton  construction  of  breakwater  para- 
pet, 87,  2319,  2322. 

1 999.  W.  M.  Pattison,  driftbolts  and 
spikes,  2\  cents  per  pound,  89,  2323. 
Kelley  Island  Lime  and  Transport  Co., 
fumisiiing  and  placing  foundation  stone, 
14.89  percord.  J.  B.  Donnelly,  furnishing 
stone  and  timber,  $65,268,  89,  2324.  A. 
Lacour,  iron,  $3,926,  89,  2324. 


1990.  Kelley  Island  Lime  &  Trans- 
port Co.,  furnishing  stone,  $10,680,  91, 
2857.  L.  P.  &  J.  A.  Smith,  breakwater 
extension,  $47,954,  9 1 ,  2857.  W.  M.  Pat- 
tison, iron,  $3,147.  91,  2857.  Carkin, 
Stickney  &,  Cram,  oredging,  25  cents  per 
c.  v.,  91,  2859. 
'  1993.  L.  P.  A  J.  A.  Smith,  construc- 
,  tion  of  breakwater,  approximate  total  of 
bid,  $59,825.37,  98,  3080. 

1993.  Sadler  <&  Allen,  dredging,  14 
centsjpercy.,  98,  3080. 

1996.  J.  B.  Donnelly,  construction 
of  east  pier,  approximate  total  of  bid, 
$27,484.77,  96,  2948. 

1997.  Hunkin  Bros.,  repair  <•[ 
breakwater,  approximate  total  of  bid, 
$413,843.78,  97,  3081. 

1999.  J.  B.  Donnelly,  furnishing 
stone  in  place  for  foundation  of  east 
breakwater,  92  cents  per  ton,  98,  2671. 

1999.  W.  A.  McGillis  &  Co.,  dredg- 
ing, 11.95  cents  per  c.  y.  (70,000),  99, 
3063. 

Bocmnenta.  ( Not  printed  in  reports. ) 
All  details  of  projects  and  operations 

Srior  to  1864.    Reports  of  Col.  T.  J.  Cram, 
ated  Nov.  2,  1864,  66,  24;  and  Feb.  1, 
1867,  66,  iv,  142. 

Engineers. 

Chief  of  Engineers.  Report;?,  66,  5, 
ii,  37,  41,  iii,  5,  33,  iv,  20;  67,  29,  30, 
252;  68,  24,  41;  69,  22,  37;  70,  48;  71, 
46;  72,  44;   73,  44,  46,  122;   74,  50,  53; 

76,  55,  57,  151, 168;  76,  108, 139,  ii,  559; 

77,  114,  115;  78,  129,  130;  79,  172;  80, 
226;  81,  309;  82,  304;  83,  312;  84,  315; 
86,  340,  2232,  2233;  86,  344;  87,  300; 
88,274,2005;  89,325;  90,294;  91,370; 
92,  349;  98,  400;  94,  375;  96,  409;  96, 
363;  97,  458;  98,  447,  455;  99,  530,  536; 
1900,  595,  604. 

Boards  of  Engineers. 

1875.  To  consider  the  subject  of  a 
breakwater;  various  plans  discussed. 
Re(K>mmend  a  closed  breakwater  with 
an  area  of  200  acres.  Adjourned  to  await 
examination  of  the  lake  bed,  76,  308. 
Reassembled  and  selected  the  west  side 
I  of  the  city  front  for  its  location,  and  rec- 
j  ommend  its  construction  to  be  as  follows: 
'  West  side,  1,000  f.  of  pile  pier  from  shore 
line  to  15  f.  of  water,  thence  1,400  f.  of 
crib  work  extending  to  27  f.  water.  North 
side,  4,700  f.  of  crib  work  nearly  parallel 
with  the  shore.  East  side,  extension  of 
the  west  harbor  pier  600  f.,  leaving  an 
entrance  300  f.  in  width  to  the  new  har- 
bor. Estimate,  11,373,000.  Report,  .76, 
308.  (Col.  Woodruff,  Lt  Col.  Blunt, 
Majs.  Comstock  and  Wilson.) 

Constituted  by  8. 0.  No.  98, 1884,  Corps 
of  Engineers  (Lt.  Cols.  McFarlaiid  and 
Wilson  and  Maj.  Overman),  86,  2234. 
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Enginkebs  in  Charge: 

Col.  T.  J.  Cram,  1864-68.  Reports, 
66,  13,  22,  24,  46,  iv,  l»-25,  6^-75;  67, 
41,  48,  230-233. 

Maj.  W.  McFarland,  1868-70.  Re- 
porte,  68,  155;  69,  13:^;  70,  178. 

Capt  (t.  L.  Gillespie,  1870-72.  71,  45. 
Reporte,  71,  193;  72,  229. 

Maj.  F.  Harwood,  1872-74.  73,  42. 
Reports,  78,  337;  74,  222.  On  survev 
for  harbor  of  refuge,  74,  232-238. 

Lt.  Col.  C.  E.  Blunt,  1874-77.  77,  215. 
Reports,  76,  302,  3W;  76,  ii,  558;  77, 
963  964. 

Maj.  W.  McFarland,  1878.  Reports, 
78,  1261,  1263. 

Maj.  J.  M.  Wilson,  1878-83.  Reports, 
70,  1691;  80,  2135;  81,  2310;  82,  2398. 

Maj.  L.  C.  Overman,  1883-92.  Re- 
ports, 88, 1905;  84,  2097;  85,  2227;  86, 
1863;  87,2317;  88,2001,2006;  80,2319; 
00,  2777;  01,  2853. 

Lt.  Col.  J.  A.  Smith,  1892 — .  Re- 
ports, 02,  2503;  08,  3075;  04.  2409;  05, 
3100;  06,  2939;  (Col.),  07,  3075;  08, 
2661,  2724;  00,  3057,  3075;  1000,  4063. 

Akhihtants: 

Maj.  F.  U.  Farquhar.  Estimates  by, 
66,  iv,  19,  71. 

Capt.  M.  Bj  Adams,  75,  53.  In  im- 
me<liate  charge  of  harbor,  75,  292,  304. 

G.  E.  Fell,  74,  2:^3. 

F.  8.  Burrows.    Report,  08,  2675. 

W.  T.  Blunt.     Report,  08,  2732. 

Estimatei.    (iSee  PlaTvt  and  ProjecU. ) 

By  Col.  Cram,  proposed  extension, 
$59,806,  66,  23,  iv,  73;  additional  to  com- 
plete existing  project,  $3,691;  additional 
for  channel  for  vessels  drawing  14  f. 
water,  $130,000,  67,  252. 

By  Maj.  Harwood,  breakwater  for  har- 
bor of  refuge,  $500  per  1.  f.;  aggregate, 
$4,000,000,  74,  237. 

By  Lt.  Col.  Blunt,  breakwater  in  4- 
fathom  water,  $521,000;  in  5-fathom 
water,  $1,155,000,  75,  305,  306. 

By  Board  of  Engineers,  breakwater, 
$1,373,000;  softness  of  the  lake  bed  might 
increase  the  cost  25  per  cent,  75,  310. 

By  Chief  of  Engineers,  modified  to 
$1,800,000,  75,  303.  To  complete  exist- 
ing project,  $1,500,000,  70,  173,  1695. 

Legal  proceedlui^i. 

Part  of  project  delayed  because  of  dif- 
ficulty in  obtaining  necessary  land,  07, 
3078;  08,  2666;  1000,  4067. 

Obstructions. 

Filling  of  harbor,  .1900,  preventable, 
00,  3078. 

Operations. 

1§65«    Repairs  to  west  pier,  66,  22. 

1867-6§.  450  1.  f.  of  west  pier  built, 
68,  41. 


1868-69.  5  f.  added  to  west  and 
400  f.  to  east  pier,  60,  133. 

1860-70.  175  f.  added  to  east  pier, 
making  the  piers  of  equal  length;  west 
pier  repaired,  70,  178. 

1 8 70-T 1  •  Repairs  to  east  pierhead, 
dredgine  9,500  c.  v.,  71,  47. 

1971-73.  65,664  c.  y.  sand  and  gravel 
removed;  east  and  west  piers  repaired  bv 
day  labor,  72,  229. 

1974.    Repairs  to  piers,  74,  222. 

1976-76.  Repairs  to  piers  by  con- 
tract, 75,  303.  Repairs  to*east  pier  in 
progress,  77,  964.  333  f.  of  pile  pier  for 
breakwater  completed,  76,  «i,  558. 

1976-77.  1,150  f.  of  pUe  pier  nearly 
completed,  77,  964. 

1977-79.  Subetructor^  of  break- 
water extended  300  f.  by  6  cribs,  each 
50  f.  long;  repairs  to  east  pier,  78,  129, 
130,  1261,  1263. 

1 9  79-79.  600 1.  f.  of  crib  work  sank, 
500  1.  f.  of  superstructure  built,  and  stone 
foundation  prepared  for  1,000  1.  f.  of  crib 
work  for  breakwater;  repairing  piers  and 
dredging  at  the  mouth  of  the  nver,  70, 
172,  1693. 

1979-90.  800  1.  f.  crib  work  sank, 
1,054  1.  f.  superstructure  built,  208  c  v. 
stone  placed  in  pile  portion  of  break- 
water, 550  1.  f.  foundation  completed 
upon  new  breakwater,  80,  2142;  737  1.  f. 
west  pier  superstructure  rebuilt,  80  1.  f. 
east  pier  repaired,  12,802  c.  y.  dredged  at 
mouth  of  Cuyahoga  River,  80,  2143. 

1990-91.  Method  of  breakwater 
construction:  700  1.  f.  crib  work  sunk  and 
700  1.  f.  of  superstructure  built,  81,  2312. 

1991-9d.  620  1.  f.  pile  protection 
built,  repairs  to  541 1.  f.  of  east  pier  and 
500  1.  f.  of  west  pier,  700  1.  f.  superstruc- 
ture  filled  with  stone,  350  i.  f.  nprapped 
with  heavy  stone,  1,800  1.  f.  foundation 
completed,  1,100  1.  f.  crib  work,  82,  2399, 
2400.  Abstract  of  materials  osed  in  con- 
struction of  1,004  1.  f.  of  breakwater,  82, 
2403. 

199^93.  Repairs  to  U.  S.  boat- 
house,  4,000  c.  y.  aredged  between  piere, 
minor  repairs  to  new  breakwater,  9^  i.  f. 
foundation  built,  1,600  1.  f.  crib  work 
sunk,  1,350 1.  f.  superstructure  completed, 
88,  1906,  1907,  1908. 

1993-94.  21,122  c.  y.  dredged  from 
between  piers,  repairs  to  breakwater  in- 
jured by  collision,  repairs  to  settled  part 
of  breakwater,  505  1.  f.  foundation  built, 
950  1.  f.  crib  work  placed,  1,900  1.  f.  of 
breakwater  nprapped,  1,912  1.  f.  saper- 
structure  built,  84, 2098,  2099,  2100, 2101. 
Project  of  1875  completed,  85,  2228. 

1994-95.  163  1.  f.  decking  of  east 
pier  renewed,  80  f.  of  decking  of  west 
pier  renewed.  Repairs  to  east  pier  cribs, 
repairs  to  U.  S.  Engineers'   boathoose, 
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repairs  to  breakwater,  junction  of  crib 
top,  and  lower  coarse  of  superstructure 
closed  by  boiler-iron  plating,  86,  2228, 
2229. 

l§8ft-§4l.  988  cords  stone  placed  in 
lake-arm  soperstructure,  86,  1864.  150 
cross-ties  spBced  and  replaced,  2,120  tons 
stone  placed  in  breakwater,  86,  1865. 

1 896-9  7«  Progress  on  formation  of 
foundation  of  breakwater,  repairs  to  piers 
and  breakwater,  87,  2318. 

1987-88.  Foundauion  of  1,200  1.  f. 
of  breakwater  completed  by  the  deposit 
of  4,620  cords  of  stone;  600  1.  f.  of  break- 
water parapet  and  superstructure  com- 
I^eted;  3,530  1.  f.  of  parapet  wall  built; 
repairs  to  piers  and  superstructure  by 
hired  labor,  88,  2002,  2003. 

1 999-99.  Superetructure  placed  on 
7  cribs  by  hired  labor;  7  cribs  placed  and 
filled  under  contract;  repairs  to  piers  and 
breakwater  by  hired  labor,  89,  2320, 
2321. 

1999-90.  550  1.  f.  of  breakwater 
completed  under  contract;  repairs  to 
piers  by  hired  labor;  3,256  a  y.  dredged, 
90,  2778. 

1990-91.  13,300  c.  y.  dredged  from 
channel  between  the  pien  and  from 
breakwater  basin ;  extension  of  east  break- 
water begun,  91,  2854. 

1991-99.  4,786  c.  y.  dredged;  re- 
pairs to  breakwater,  92,  2503. 

1999-93.  4,252  c.  y.  dredged,  98, 
3076,  dredging  in  progress,  and  extension 
of  east  broik water  in  progress,  93,  3077. 

1998-94.  In  connection  with  pre- 
vious year,  142,998  c  y.,  s.  m.,  dredged, 
and  450  1.  f.  east  breakwater  extended, 

94,  2410. 

1 994-95.  West  breakwater  repaired , 

95,  3105,  removal  of  200  1.  f.  of  west 
brenkwater  in  progress,  95,  3104,  and 
harbor  line  on  the  east  side  of  the  river 
chaoged,  95,  3105. 

1995-99.  Opening  of  west  break- 
water, commenced  in  previous  year,  com- 
pleted, 96,  2940,  and  11,033  c.  y.  dredged, 

96,  2941. 

1996-97.  Old  east  pier  removed  and 
replaced  with  new  pier,  97,  3075,  64,323 
c.  y.  dredged,  and  repairs  made  to  break- 
water, 97,  3077. 

1997-98.  Repair  of  west  break- 
water in  progress,  98,  2662,  storehouse 
erected  on  west  pier,  small  steamer  pur- 
chased, and  extension  of  east  breakwater 
in  progress,  98,  2664,  2665. 

1998-99.  Concrete  superstructure 
of  west  breakwater  under  construction; 
foandation  of  riprap  stone  for  east  break- 
water extension  completed;  15,648  c.  y. 
dredged;  construction  of  part  of  west  pier 
in  progress;  damaged  works  repaired 
(photographs),   99,  3057. 


1899-1900.  Concrete  superstruc- 
ture of  west  breakwater  in  progress  of 
construction  (photographs;  sketch  map); 
completion  of  east  breakwater  and  re- 
construction of  west  pier  in  progress;  re- 
pairs made  to  old  west  breakwater; 
520,792  c.  y.  dredged  (photographs), 
1900,  4062. 

Pby-aical  eiiaracterlstlea. 

The  depth  of  water  on  the  outer  bar 
diminished  5  f.  during  violent  storms, 
71,  194. 

Character  of  lake  bottom,  75,  304. 

Description  of,  74,  233;  75,  309;  98, 
3077;  94,  2410;  95,  3102;  97,  3078;  98, 
2665,  2669,  2670,  2726. 

In  1897  the  officer  in  charge  did  not 
deem  it  advisable  for  physical  reasons  to 
abandon  the  construction  of  the  shore 
arm  of  the  breakwater,  as  at  that  time 
planned,  98,  2725. 

Storms  damaging  works  (photographs), 
1900,  4065. 

Plana.     (See  Eftimaie*  and  Projeds. ) 

Sketches  of,  suggested  for  a  harbor  of 
refuge  by  Board  of  Trade  of  Cleveland, 

74,  234. 

By  P.  C.  Watraough  and  Maj.   Har- 
wood,  74,  235. 
By  Lt.  Col.  Blunt  and  Maj.  Harwood, 

75,  306. 

Discussion  of  pile  piers,  66,  iv,  19,  20, 
6^72;  68,  156;  69,  133-136;  73,  338. 

PriTate    (city    and    corporate) 
mrork. 

Dredging  by  the  city  on  bar,  66,  22. 

East  pier  in  pa'^ession  of  private  par- 
ties, 66,  22,  23,  ii,  37. 

The  Cleveland  and  Pittsburgh  R.  R.  Co. 
permitted  to  use  a  portion  of  the  east 
pier,  agreeing  to  keep  it  in  repair,  77, 
965. 

Dre<lging  by  city  of  Cleveland,  90, 
2778;  94,  2410. 

Pro^ecta.     (See  I'J8timate4t  and  Plans. ) 

Original  piers  at  mouth  of  Cuyahoga 
River  and  dredging;  details  not  known 
(see  map),  66,  23. 

By  Col.  Cram,  repairs  of  piers,  66,  13, 
22.  Extension  of  west  pier  500  f.  and 
east  pier  575  f.,  18  f.  wide  and  5  f.  above 
water,  66,  23.  Pile-pier  construction 
adopted  for  pier  ex  tension  instead  of  cribs, 
66,  iii,  5,  20. 

By  Maj.  (Jillespie,  repairs  of  piers  by 
dav  labor,  and  dredging  to  18  f.  by  con- 
tract, 71,  193,  194;  completed,  72,  229. 

By  Maj.  Harwood,  repairs  to  piers  by 
day  labor,  73,  337;  74,  222. 

By  Lt.  Col.  Blunt,  repairs  to  east  pier, 
77,  965. 

By  Board  of  Engineers,  as  finally 
adopted,  75,  303. 
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By  Lt  Col.  Blunt,  shore  arm  of  break- 
water by  contract  aA  far  as  available  funds 
would  allow,  76,  303. 

By  Board  of  Engineers,  1875,  break- 
water on  west  side  of  mouth  of  Cuyahoga 
River;  estimate,  $1,800,000,  80,  2141, 
2143;  85,  2228.  Modification  by  Chief  of 
Engineers,  75,  303;  80,  2141.  Com- 
pleted in  1883,  at  a  cost  of  $800,000,  85, 
2228.  Modified  in  1884  by  Boarti  of  En- 
gineers, by  an  additional  breakwater  with 
a pirapet;  estimate?,  $500,000,  85,  2235; 
87,  2317,  2319.  Amount  required,  in 
ISiiSy  for  completion  of  the  alwve  project, 
inclu<Ung  the  appropriation  oi  1888, 
$219,250. 

In  1888  Maj.  Overman  proposed  to  ex- 
tend tlie  lake  arm  of  the  east  breakwater 
from  al)out  1,100  f.  to  3,500  f.  in  length, 
then  incline  towanl  the  shore  on  a  Tine 
parallel  with  the  present  projected  break- 
water, and  construct  2,000  1.  f.  of  break- 
water, making  a  total  of  5,500  1.  f.  for  the 
east  breakwater,  and  increasing  the  an- 
chorage spatv  beyond  the  16-f.  curve  from 
75  to  200  acri»s.  t^imate,  proposed  ex- 
tension, $300,000.  Total  in  1888,  for  com- 
pletion of  original  and  revised  project, 
$519,250,  88,  2004,  2006. 

By  Lt  Col.  Smith,  1892,  for  dredging 
a  channel  and  approach  to  anchorage, 
and  for  the  extension  of  the  breakwater, 
at  a  coHt  of  about  $25,000,  08,  3076. 

In  1892-93  Lt.  Col.  »Smith  estimated, 
after  revising  the  existing  project,  that  it 
would  cost  $568,000  to  improve  the  har- 
bor, 03,  3078. 

By  Lt.  Col.  Smith,  1894,  removal  of  200 
f.  of  the  superntructure  of  we«t  break- 
water, that  currents  might  i)ass  through 
west  anchorage  to  remove  and  prevent 
settlements  of  sewage,  at  an  estimated 
cost  of  $5,000,  05,  3104. 

By  Lt.  Col.  Smith,  1895-96,  rebuilding 
the  east  pier  as  far  as  could  be  done  with 
available  funds,  the  substructure  to  l)e 
built  of  crib  work  filled  with  stone  and 
the  superstructure  of  concrete  masonry, 
05,  3105. 

By  Lt.  Col.  Smith,  1896,  renewing  322 
1.  f.  of  the  east  pier  and  1,478  1.  f.  of  the 
west  pier;  widening  the  channel  to  260  f. 
for  dredging;  construction  of  5,440  1.  f. 
west  breakwater,  and  sheathing  faces 
of  cribs  of  east  breakwater;  estimate, 
$860,000,  06,  2946,  2952. 

By  Col.  Smith,  1898-99,  deepening  the 
harbor  to  21  f.  between  piers  north  of 
the  railroad  bridge,  and  from  the  harbor 
line  to  a  line  50  f.  from  the  breakwater 
and  to  25  f.  over  shoal  at  entrance  on 
the  east;  estimate,  $181,000.  Estimate, 
25-f.  depth  instead  of  21,  $368,000  (not 
adopted).     00,  3077. 


Breakwaters    of    stone    coixunended, 
1000,  4065. 
( See  Legal  proceedings. ) 

Secretary  of  War- 
Approves  recommendation  of  Chief  of 

Engineers  for  project  for  harbor  of  refuge, 

75,308. 
Authorized  by  act  approved  Aug.  14, 

1876,  to  make  agreement  with  railroad 

company  for  use  and  occupancy  of  the 

east  pier,  76,  ii,  139. 

Sorvejra. 

Under  direction  of  Col.  Raynolds,  1865, 
66,25. 

For  harbor  of  refuge,  1873,  under  direc- 
tion of  Maj.  Harwood,  by  G.  E.  Fell.  Re- 
port, 74,  232. 

For  breakwater,  1874,  under  direction 
of  Lt.  Col.  Blunt     Report,  75,  304. 

Of  channel  between  piers,  1881,  81, 
2311. 

Examination,  1885,  of  condition  of 
superstructure  of  break w^ater,  86,  1864. 

Hydrographic  survey  made  in  1892 
under  direction  of  Lt  Col.  Smith,  08, 
3076;  one  of  the  channel  breakwater  tothe 
Lake  Shore  and  Michigan  Ry.  bridge, 
made  by  the  same  officer  in  1895,  05, 
3ia5. 

Entire  bottom  of  the  west  side  of  the 
harbor,  shore  line  to  the  breakwater, 
examined  in  1895^96  under  direction  of 
Lt  Col.  Smith,  06,  2942. 

Survey  of  the  breakwater  at  the  harlx)r 
with  a  view  to  determining  the  advisa- 
bility of  changing  the  plan  therefor  so  ss 
to  abandon  the  proposed  construction  of 
the  eastern  shore  arm,  and  in  lieu  thereof 
extendinj^  the  breakwater  eastwardly  in  a 
general  direction  parallel  with  the  snore, 
ordered  by  act  of  June  3,  1896,  made 
under  direction  of  Col.  Smith  in  1897, 08, 
2724. 

Minor  surveys,  OOj  3059. 

Concurrent  resolution  of  Congress,  De- 
cember, 1899,  called  for  a  report  on  the 
necessity  and  the  probable  cost  of  partly 
restoring  the  harlx)r  depths.  Report 
submitted  by  Col.  Smith  (see  PrqjecU), 
00,  3075. 

M.\P8. 

Northern  and  northwestern  lakes,show- 
ine  location  of  improvements,  66,  24. 

Harbor,  showing  condition  of,  in  1865, 
66,  24. 

Sketches  of  proposed  harbor  of  refuge, 
74  235*  75   ^)6. 

81,  2310;  82,  2400;  88,  2006,  2010;  01, 
2856;  04,  2412;  05,  3106;  96,  2952;  07, 
3080;  08,  2676  (photographs,  00,  3059; 
1000,  4068). 
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Appropriations. 

1880,  $10,000,  80,  1680. 

1881,  3,000,  81,  1864. 
3,000,  82,  1851. 
5,000,  84,  1651. 
5,000,  86,  1522. 
5,000,  88,  1609. 
4,000,  90,  2132. 
4,000,  02,  1927. 
2,500,  95,  2320. 
8,500,  99,  2305. 


1882, 
18S1, 
1886, 
1888, 
1890, 
1892, 
1894, 
1899, 


Total,  50,000 

Commerce. 

Value  of  farm  products  exported, 
12,000,000,  76,  741,  745. 

In  1893  about  78  per  cent  of  the  logs 
reaching  Chattanooga  came  by  this  river 
and  its  tributaries,  93,  2388. 

Business  on  the  river  done  at  high  or 
intermediate  stages,  98,  1944. 

1898,  160,000  tons,  annually,  1898,  val- 
ued at  about  $865,000,  1900,  3067. 

Chief  of  Engineers.  Report,  76,  87; 
80,  187,  190;  81,  253,  258;  82,  246;  88, 
2W;  84,  255;  85,  277;  86,  268;  87,  233; 
88,  209;  89,  244;  90,  220;  91,  281;  98, 
303;  94,  277;  96,  315;  96,  273;  97,  353; 

98,  346;  99,  408;  1900,  465,  469. 

Engineers  in  Charge: 

Maj.  W.  McFarland,  1876.  76,  87. 
Reports,  76,  741,  745. 

]VIaj.  W.  R  King,  1880-86.  Report**, 
80.  1680;  81,  1862,  1864;  82,  1^50;  88, 
1495;  84,  1651;  85,1766. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  R^ 
ports,  86,  1521;  87, 1755;  88,  1606;  89, 
1835;  90,2131;  91,2264. 

Lt.  Col.  H.  M.  Robert,  1892.  Report, 
92   1925 

C^pt  J.  Biddle,  1893-94.  Reports, 
93,  2387;  94,  1801. 

Capt  T.  A.  Bingham,  1895.  Report, 
96,  2318. 

Capt  D.  C.  Kingman,  1896-.  Reports, 
96,  2058;  97,  2311;   (Maj.),  98,    1943; 

99,  2303;  1900,  2948,  3065. 

Ashiotanto: 

W.  M.  Gordon.     Report,  76,  742. 
E.  C.  Tollinger.     Report,  81,  1865. 
E.  R.  Nelles.    Report,  98,  1946. 

Lei^slation. 

State  of  Tennessee  in  reference  to  **  fish 
traps"  in  the  Clinch  River,  88,  1608. 

Operatlont. 

1890-91.  549  c.  y.  rock  excavated; 
140  c.  y.  rock  placed  in  wing  dams,  and 
248  snags  and  trees  removed,  81, 1863. 

1891-S3.  2,556  c.  y.  rock  removed; 
1,686  c.  y.  dam  built,  and  586  snags  re- 
moved, 82,  1850. 

199d-S3«    1,816  c.  y.  rock  removed; 

9207—02 16 


1,624  c.  y.  gravel  excavated;  1,526  c  y. 
earth  embankment,  and  4,666  c.  y.  of  rip- 
rap dam  built,  88,  1496. 

18S3-94.  95  c.  y.  rock  and  700  c.  y. 
gravel  removed;  106  c.  y.  stone  put  in 
dams,  84,  1651. 

1894-Sft.  11,476  c.  y.  rock,  sand, 
and  gravel  excavated;  398  1.  f.  timber 
cribs  and  3,812  c.  y.  stone  dams  con- 
structed; 233  trees  and  snags  removed, 
85,  1767. 

lS8T-8§.  540  c.  y.  rock  and  gravel 
excavated;  715  c.  y.  riprap  quarried; 
1,309  c.  y.  of  dam  and  30  1.  f.  of  crib 
work  Uuilt,  88,  1607. 

1888-99.  224  c.  y.  rock  excavated; 
1,160  c.  y.  riprap  quarried;  889  c.  y.  rip- 
rap dam  built,  89,  1836. 

1989-90.  80  1.  f.  of  crib  dam  built; 
528  c.  y.  stone  placed  in  dams,  and  28 
overhanging  trees  cut,  90,  2132. 

19941^0 1 •  Removal  of  obstructions 
and  dam  construction  continued,  91, 
2265. 

1991-93.  544  c.  y.  rock  excavated, 
and  875  c.  y.  rock  used  in  construction 
of  wing  dams  at  Llewellyn  and  Youngs 
Island  shoals,  92,  1926. 

1993-94.  About  60  c.  y.  lrx)se  rock 
removed  from  channel  and  placed  on  rip- 
rap dam,  94,  1803. 

1997-99.  6,547  c.  v.  rock  blasted; 
4,602  c.  y.  gravel  and  otner  material  re- 
moved; nearly  1,000  obstructions  re- 
moved, 98,  1945. 

1999-99.  About  1,500  obstructions 
removed  from  river,  99,  409. 

1 999-1 900.  About  4,000  c.  y.  of 
bowlders  and  ledges  excavate<i;  1,600 
c.  y.  dams  built;  392  c.  y.  hank  rip- 
rapped,  and  1,220  snags  and  other  ot>- 
structions  removed  from  river,  1900, 
2951. 

Phjmfcal  ctaaraeterisUofi. 

Dest^ription  of,  76,  741,  742,  743;  88, 
1606;  1900,  3066. 

Obstructions,  76,  743. 

Detailed  description  of  the  location 
and  nature  of  the  obstructions  removed 
in  1897-98,  98,  1947. 

Table  showing  dischai^ge  ol)Hervations, 
1900,  3066. 

Plant.     (See  Projects.) 

By  Maj.  McFarland,  1876,  hi^h-watar 
channel  from  3  to  4  f.  deep  with  wing 
dams  and  by  removing  obstructions;  es- 
timate, $44,025,  76,  742,744.  Slack- 
water  navigation  possible,  but  the  inter- 
ests of  commerce  would  not  justify  the 
expense,  76,  747. 

By  Maj.  King,  1881,  Nashs  Ford  to 
Haynes,  with  wmg  dams  and  by  remov- 
ing obstructions;  estimate,  |24,510,  81, 
1867, 
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Tt^.Mswe  expemied.  1^4^,  910,000  in 
rpn>  »vintf  i^be^roctK^itf  t>ifcisu  State  fine 
srA  n>H:th  \4  nven  work 

Tb^  diD«*h  Rivi^r  ImproTenient  Co. 
expen-i«tl|1.00lX  l>r2,  with  good  roBoltB, 
7«,  743. 


Bt  Maj.  MoFAriami.  1>76^  higb-water 
chAnoel  If  to  2  L.  m«Mith  to  HmTnes  ior 
Walker*  Ferry.  145  m.,  witli  wing 
«iarz'jt  AQti  br  refi>>Ti3ir  <>hstrQctipn0  for 
2^^  tuue*,  «iiaA*w,  r.U^ftX  76,  737;  80, 

Atter  an  ex^^ni  iimrp  oi  t^\  .000,  the  c«ti- 
mate  ««!•  inv-rvuB^i  hv  Maj.  Kins.JS^, 
U>  It-OaW,  85.  17»>7:  87.  1755,  1757;  91, 

By  0»p«.  Kinsman.  1  "5^-97.  f«^ expend- 

injc  a\-»:lar^e  r:n«i'«  to  ivnio\-e  obrtroc- 
ti'Hi'*.  iVHt'irre.  head  at  navuraticvi,  to  the 
m*Huh.  97,  2:^:  v 

Act  i^C  Man  h  3.  l"^^.  pn^viiled  that  as 
much  oi  the  ai>i^'Dnau«>a  tor  ixnprv^vinfr 
TenzKti»?e    Ki>ef   cecw«en  Chattanooga 


and  Bivertoji  as  might  be 
ooold  be  osed  for  Burvey,  Clinch  River; 
$4,S0O  was  allotted  for  sorveying  the 
Clinch  River  from  Haynes  (W^keis 
Ferry)  to  its  month,  99,  2304. 

$3,000  allotted  from  appropriation 
1809  to  remove  obetmctionB  to  lengthen 
the  navintion  season,  99,  2305;  $3,000 
to  be  applied,  together  with  other  allot- 
ments from  certain  appropriations,  to 
constructing  a  lifl^t-draft  dipper  dredge, 
tow  nse  on  the  Upper  Tennessee  River, 
the  Clinch,  and  certain  other  tributaries. 
1900,2950. 


Examination,  mouth  of  Indian  to  junc- 
tion of  Clinch  and  Powells  riven,  76, 87, 
745. 

Bv  W.  M.  Gordon,  below  Emorys 
River,  76,  87,  745. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  imder  direction  of  Maj.  King,  81, 
18^. 

Survey  ordered  bv  act  of  March  3, 
1899,  made,  1899,  bv  Mai.  Kingman, 
(preliminary  report  nivorable),  1900, 
306a 


CL15KXOX,  IOWA.     I  See  iTutimppi  Rirrr. ) 


1SM\  $:<.iX\\  83.  5ii, 
l^\  5.XV,  90.  til 7. 
18^J,     2.0a\  99,  t»5v 

T^Hal.  ^500 


AflpisTAicT.     U.  N.  Babcock.     Report, 
89,  63a 


lu4x>rtant,  89,  6;^l. 


Ili*8-!i4,  R  Y.  Howell,  riprap  dike 
cini'itnK'tion.  $1.41  per  t».>n,  84,  fH4. 

I«ik9^93.  lldrttorvl  Dre^i^ing  Co.. 
dfwi»::nir.  U\.VK>  o.  v.,  at  25>i  cents  per 
c,  v.,  93,  iii^ 


375  f.  of  riprap  dike  built, 
84,^13. 

1898  91*  836  tons  of  riprap  granite 
used  in  extension  of  dike,  91,  760. 

189li-8S.  10,500  c  y.  dredged,  and 
project  completed,  98,  918. 


Dncription  of,  88,  538. 


Ch  I  kf  o r  E Nv»nf KKies»  Reports*  8 1 ,  97 : 

82,  97:  83.  S^i;  84,  ^:  85,  Jv?:  86,  8;>: 

87,  4*^;  88,  47:  89.  .x^:  90,  M:  91,  tkJ: 
92,  71;  93,  76:  94,  6i>. 

E>V. INKERS  IN  OR.iBitE: 

Maj.  J.  W.  Bariow.  185>l-^i.     Report, 

2,  tiAX 

Lt.  Col.  W.  MoFariand,  lS8Jt-8^  Re- 
ports, 83,  511;  84.  t>4;{:  80.  64;$. 

Lt,  Col.  D.  C.  Houston,  lS^?6-9:».  Re- 
ports, 86,  634:  87,  o^;  88,  5;>8:  89. 
669;  90,  616;  91,  759:  92.  667. 

Lt  Col.  H.  M.  Robert,  1S93-W.  Re- 
ports, 93,  917;  94,  (>ia 


By  Maj.  Barlow,  1882,  dosing  the 
breach  with  a  rinrap  stone  dike,  and  if 
the  deeired  depth  was  not  restored  by 
the  increased  tidal  flow,  to  dredge  chan- 
nel 100  L  wide  and  6  f.  deep  at  m.  L  w, 
thrvMiffh  the  two  shoals;  estimate,  dike, 
$;vOiiO:  dike  and  dred^^,  $10,000,  82. 
630:  86,  634;  87,  596792,  667. 

By  Lt.  Col.  Robert,  1893,  modified 
pn>ject  providing  for  a  width  of  75  f.; 
total  estimate,  $8,500,  93,  917. 


Oniered  by  act  of  March  3, 1881 ;  made, 
188:?.  under  direction  of  Maj.  Barlow, 
82:  iv^K 

Maps.    83,  511;  86,  6^. 
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Ai^roprlatloiis. 

1852,  $5,000,  66,  7. 

1870,  5,000,  70,  46. 

1871,  1,500,  71,  182. 

1881,  8,000,  81,  2254. 

1882,  6,000,  82,  2338. 
1886,  6,000.  86,  1842. 
1888,  .10,000,  88,  1974. 
1890,  10,000,  90,  2744. 

1892,  8,564,  03,  2478. 
1894,     5,000,  05,  2838. 

1896,  10,000,  06,  2737. 

Total,  75,064 

Commerce. 

Local  and  unimportant,  72,  214;  76, 
ii,  549. 
SmaU,  05,  2838. 

Contraetii* 

1970.  J.  Brown,  dredging,  22  cents 
per  c.   v.,  70,  161;  71,  181,  182. 

ISSl.  Dapuis,  Johnston  &  Co., 
dredging,  $5.40  per  hour,  81.  2254. 

IStSa.  T.  M.  Hubbell,  dredging,  20 
cents  per  c.  y.,  88, 1882.  Carkin,  Stick- 
ney  &  Cram,  material  and  labor,  88, 1882. 

189§.  Hubbell  <&  Skeldon,  furnish- 
ing dredge  and  tug,  $6.45  per  hour,  88, 
1974. 

19S9.  Hubbell  &  Skeldon,  revet- 
ment construction  anddredging,$9, 756. 16, 
00,  2744. 

189^1.  G.  Lockerbie,  dredging,  23^ 
cents  ner  c.  v.,  01,  2789. 

1893.  M.  Steiner,  revetment  con- 
struction; total,  $6,559.21,  03,  2945. 

1897.  E.  Hall,  dredging,  15  cents 
per  c.  y.,  8.  m.,  07,  3028. 

Chisp  of  Enoineebs.     Reports,  66, 

7;    70,  46;    71,  44;    72,  41;    76,  106; 

70,     170;    80,  221;    81,  300;    82,  294; 

83,  304;    84,  307;    86,   330,  332;  86, 

325;    87,  293;    88,  265;    80,  316;  00, 

286;  01,  358;  02,  341;  03,  386:  04, 
359;  06,  393,  397;  06,  349;  07,  449;  08, 
436;  00,  519;  1000,  583. 

Engineess  in  Charge: 

Maj.  O.  M.  Poe,  1870.     70,  159. 

Maj.  G.  Weitzel,  1870-76,  73,  40.  Re- 
ports, 70,  159,  161,  162;  71,  180;  72, 
214;  76,  ii,  259. 

Maj.  F.  Harwood,  1880-83.  Reports, 
80,  2062;  81,  2253;  82,  2337. 

Lt  Col.  O.  M.  Poe,  1883-92.  Re- 
ports, 83, 1880;  84,  2074;  86, 2165,  2190, 
2192;  86,  1842;  87,  2265;  88,  1973; 
(Col.),  80,  2270;  00,  2742;  01,  2788; 
02  2477 

Maj.  W.  Ludlow,  1893.  Report,  03, 
2942. 


Lt.  Col.  G.  J.  Lydecker,  1894-.  Re- 
ports, 04,  2254;  06,  2837-2857;  06,  2736, 

07,  3027;   08,  2595;   00,  3001;    1000, 
3996. 

H.  A.  Uiffers.  Reports,  72,  214;  76, 
ii  549. 

'b.  H.  Muehle.  Reports,  80,  2063;  86, 
2193.      - 

Estimates.     (See  Plami  and  Prqieds. ) 

By  Maj.  Poe,  dredging  channel  from 
mouth  of  river,  $5,000,  70,  161,162;  71, 
180. 

Operations. 

1§70.  20,454  c.  y.  dredged,  making 
a  channel  2,700  f.  long,  98  f.  wide,  and  9 
f.  deep,  70,  161;  71,  181,  182. 

19§l-§3.  2,700  1.  f.  of  channel  60  f. 
wide  and  8  f.  deep  dredged,  38  piles 
driven,  and  600  f .  mattress  placed  in  bank 
protection,  82,  2337. 

16§3-§3.  800  1.  f.  brush  mattress 
sunk,  23  pile  clusters  driven;  pile  crib 
constructed  at  terminus  of  line  of  piles; 
3,275  brush  bundles  and  23  cords  stone 

§  laced  in  pile  crib;  6,123  c.  y.  sand 
redged,  88,  1880,  1881. 

1§§6^§7.  Appropriation  held  until 
authority  to  purchase  the  necessary  right 
of  way  be  granted,  87,  2266. 

lS§7-§§.  Dredging  of  channel  un- 
der contract  begun,  88,  1973. 

l§§9-90.  8,169  c.  y.  dredged,  00, 
2743. 

1  §90-9 1 .  25,906  c.  y.  dredged,  com- 
pleting the  removal  of  shoals  at  Green 
Fence,  Tets  and  Fortons  bende,  and 
Reimolds  Bar,  01,  2788. 

1S91-93.  23,374  c.  y.  dredged,  02, 
2477. 

l§9Si-94.  Two  sections  of  training 
dike  on  the  north  side  of  the  entrance  to 
the  river  built,  03,  2943;  04,  2254. 

1S96-97.    8,655  c.  y.,  s.  m.,  dredged, 

07  3027. 

JS97-9§.    25,708c. y., 8.  m., dredged, 

08,  2595. 

Pbysleal  eliaraeteiistles. 

Description  of,  72,  214;  76,  ii,  549. 
Shoaling  of  dredged  channels,  00, 3001. 

Plans.     (See  Estimates  and  Projects. ) 

By  Maj.  Poe,  for  a  curved  channel, 
with  banks  protected  by  wild  rice,  72, 
214. 

Projeets.     (See  Estimates  and  Plans.) 

By  Maj.  Poe,  1870,  dredging  channel 

of  entrance  100  f.  wide,  2,700  f.  long,  and 

8  f.   deep.    Estimate,  $5,000,   71,  180; 
81,  300. 
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CLINTON  RITER,  MICH.— Continned. 


By  Maj.  Harwood,  1880,  below  Mount 
CIeinent8,  excavation  of  channel  100  f. 
wide  by  8  f.  deep  and  constraction  of  pile 
revetments.  Estimate,  125,000.  80, 
2063. 

By  Lt  Col.  Poe,  1886,  entrance,  dredg- 
ing 3,400  f.  of  channel  100  f.  wide  and  10 
f.  deep,  and  construction  of  3,280  1.  f.  of 
pile  revetment,  and  repairs  to  pile  crib. 
EHtimate,  $32,926.  85,  2193,  2195;  86, 
325;  91,  2788. 

By  Lt  Col.  Lydecker,  1899,  for  af^ly- 
ingavailable  funds  to  redredging  entrance 
clmnnel  and  to  reenforcing  and  extend- 
ing an  old  dike  adjoining  the  entrance, 
90,  3001. 

Under  direction  of  Maj.  Poe,  by  H.  A. 
Ulffers,  Oct.,  1871.     Reiwrt,  79,  214. 


Ordered  by  act  approved  Mar.  3,  1875; 
assigned  to  Maj.  Weitzel,  76,  106;  made 
by  H.  A.  Ulffera.    Report,  76,  ii,  549. 

Resurvey  in  progress,  under  direction 
of  Maj.  Harwood,  79,  170. 

Resurvey,  1880,  ordered  b]^  act  of  Mai. 
3,  1879,  made  under  direction  of  Maj. 
Harwood,  80,  2062. 

Survey,  1885,  ordered  by  act  of  July  5, 
1884,  miade  under  direction  of  Lt.  Col. 
Poe  86  332 

Minor  surveys,  95,  2838;  99,  3001; 
1900,  3996. 

Maps. 

Of  northern  and  northwestern  lakes, 
showing  location  of  improvement,  66,  i; 
89,2338. 


CLUBFOOT  RITER,  IV.  C.     (See  New  Berne  to  Beaufort,  N,  C,  inland  line  oj 

navigation, ) 

COAL.  RIVER,  W.  VA. 


Cn^lncera. 

Chief  of  Engineers.    Report,  87, 253. 

Enoineek  in  Charob.  Lt.  Col.  W.  P. 
Craighill.     Report,  87,  1929. 

AsHiOTANT.  W.  C.  Reynolds.  Report, 
87,  1929. 

Physical  eiiaraeteiisilca. 

Description,  87,  1929. 


Sorrejr. 

Examination  ordered  by  act  of  Oct.  4, 
1886,  made,  1887,  under  direction  of  Lt 
Col.  Craighill  (report  nnf avorable) ,  87, 
1929. 


RAY,  IVORTn   RIVER   RAR,   AlVO   CIJRRITUCK 
SOUIVD,  W.  C.    (See  Currituck  Sound,  Coanjock  Bay,  and  North  River  Bar,  N.  C. ) 


COASTER  HARROR  ISLAJVD,  R.  I. 


Appropriation. 

1890,  $5,500,  91,  719. 

Enfflneerfi. 

Chief  of  Engineers.  Reports,  80, 
56;  90,  51;  91,  57;  92,  60;  93,  63. 

Engineers  in  Charge: 

Maj.  W.  R.  Livermore,  1888^92.  Re- 
ports, 90,  590,  591;  91,  718. 

Capt  W.  H.  Bixby,  1892-93.  Report, 
92,  624;  98,  835. 

Operations 


1999-93.  Project  completed,  93, 
836. 

Physl<»i  cliaraeterlstlca. 

Description  of,  93,  835. 

Project. 

By  Mai.  Livermore,  1889,  dredging  the 
cove,  and  making  two  additional  open- 
ings in  the  causeway,  spanned  by  wooden 
bndges;  estimate,  $5,500,  90,  591. 

Sarrey. 


peratlona.  Survey  ordered  by  act  of  Aug.  11, 1888, 

III90-91.    31,281  c.  y.  dredged,  91,  .  made,  1889,  under  direction  of  Maj.  liv- 

718.  ,         ,    I  ermore,  90, 591. 

1991-99.     Work  of  cutting  through  |      m^pg,    93,  836. 
the  causewav  and  erecting  bridges  begun,  j 
92, 625.       '  I 

COBESSECOlirTE  €  AM  AE.,  ME.  <> 

a  Survey  .—Report,  Feb.  18,  1828.     (H.  Doc.  No.  482,  56th  Gong.,  2d 
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C^OBSCOOK  BAY,  HE.  (Near  Fall  bland),  a 


Appropriations. 

1836,    $300,  act  July  4,  (survey). 
1852,  5,000,  act  Aug.  30. 


Total 

,5,300. 

Engineers. 

Chubf  of  Enginssbs    Reports,  66,  7, 

36. 

eOCHECO  1 

Appropriations. 

1829, 

<^$60,  act  Mar.  2. 

1836, 

5,000,  act  July  4. 

1837, 

5,000,  act  Mar.  3. 

1871, 

10,000,  71,  92. 

1872, 

10,000,  72,  91. 

1873, 

10,000,  73,  101. 

1874, 

10,000,  74,  110. 

1875, 

25,000,  76,  116. 

1876, 

14,000,  76,  42. 

1878, 

6,000,  78,  41. 

1882, 

28,000,  83,  428. 

1884, 

28,000,  84,  473. 

•  1886, 

10,000,  86,  551. 

1888, 

9,000,  88,  397. 

1890, 

25,000,  GO,  453. 

1892, 

15,000,  92,  530. 

1894, 

15,000,  96,  574. 

1896, 

15,000,  96,  578. 

1899, 

20,000,  99,  1046. 

Enoinbkr  in  Ciiabob.    Col.  J.  D.  Gra- 
ham, 66,  36. 

Projeet. 

For  removing  obstruction  to  naviga- 
tion, 66,  7,  36. 


Total,  260,060 

<?onuner<^. 

Important,  71,  856,  859;  77,  168;  88, 
429;  86,  550. 

Decrease  in  freight  charges  resulting 
from  the  improvement,  90,  453,  475. 

A  saving  of  50  cents  per  ton  on  coal 
alone  a  rc»ult  of  the  improvement,  98, 
718. 

Contracts. 

1S71.  Morris  A  Oumings,  rock  ex- 
cavation, 71,  857. 

1873.  E.  Moore,  rock  excavation, 
73,  1079. 

1878.  £.  Moore,  rock  excavation, 
73,  1079. 

1874.  £.  Moore,  rock  excavation, 
76,  ii,  398. 

1879.  J.  Andrews,  rock  excavation. 
Aug.  R.  Wright,  dredging,  40  and  70 
cents.     76,  ii.  398. 

1877.  Atlantic  Dredging  Co. ,  dredg- 
ing, 49  and  97  cents,  77,  168. 

1883*  Hamilton  &  Sawyer,  excava- 
tion of  cut-off  channel  through  Alleys 
Point,  83,  428. 

1884.  T.  Svmonds,  rock  removal  and 
dredging,  86,  475,  476. 


1886.  T.  Sjrmonds,  rock  removal, 
$9.50  and  $4.50  per  c.  y.,  87,  466,  467. 

1 889.  T.  Svmonds,  dredging,  45  cents 
per  c.  y.,  89,  542. 

1890.  C.  H.  Souther,  dre<lging,  39} 
cents  per  c.  y.  for  soft  and  $1.35  for  hard 
material,  91,  608.     . 

1894.  Rogers  &  Fitzpatrick,  ledge 
removal,  $6.44  per  c.  y.  ($12,880),  94, 
526. 

1895.  A.  W.  Bryne,  ledge  removal, 
$6.20 per  c.  v.  in  place  ($12,400),  96,  574. 

1897.  ».  J.  Donovan,  ledge  removal, 
$7.50 per  c.  v.  in  place  ($9,750),  97,  795. 

1899.  A.  B.  Martin,  dredging,  90 
cents  perc.  y.  ($17,914.41),  1900,  1148. 

Bnflneers. 

Chief  of  Enginbers.  Reports,  70, 31, 
83;  71,92;  72,91;  78, 100;  74, 109;  76, 
115;  76,41;  77,36;  78,40;  79,47;  83, 
65;  84,  72;  86,  59;  86,  59;  87,  20;  88, 
20;  89,  30,  32;  90,  25,  26;  91,31;  92, 37; 
98,  35;  94,  34;  96,  36;  96,  39;  97,  40; 
98,  50;  99,  59;  1900,  66. 

Engineer  in  Charge: 

Lt.  Col.  G.  Thorn,  1870-79.  Reports, 
71,  856;  72,  938;  78,  1078;  74,  ii,  309; 
76,  ii,  397;  76,  162;  77,  167;  78,  203; 
79,  260. 

Col.  C.  E.  Blunt,  1883-86.  Reporte,  88, 
426;  84,  471;  86,  474. 

Maj.  J.  A.  Smith,  1886-92.  Reports,  86, 
548;  87,466;  (Lt.  Col.)88,396;  80,542; 
90,  453,  475;  91,  607. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Reports, 
92,  529;  98,  717;  04,  524. 

Lt.  Col.  D.  P.  Heap,  1895.  Report,  96, 
573 

Lt.  Col.  A.  N.  Damrell,  1896.     Report. 

96,  576. 

Maj.  R.  L.  Hoxie,  1897-98.     Reports, 

97,  794;  08,  835. 

Maj.  S.  W.  Roessler,  1899.  Report,  09, 
1046. 

Maj.  W.  L.  Fisk,  1900-.  Report,  1900, 
1147. 

Assistant.  F.  S.  Burrowes.  Report, 
90,  477. 


aSiurey.— Report,  Sept.  20, 1887;  estimate,  t26,000.    (H.  Doc.  No.  482,  65th  Gong.,  2(1  sem.) 
b Surrey.— Report,  Feb.  — .  1830:  estimate,  $4,199.36.    (H.  Doc.  No.  482,  55th  Cong.,  2d  scss.) 
c Survey. 
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COCHECO  RITER,  N.  H.— Oontinaed. 


Mention  of  previoufl  operations,  71, 

858. 

187 1-79*  Rock  exttavation  in  prog- 
reflB,  72, 939. 

IS 79^73.  Rock  excavation  in  prog- 
reflB,  78,  1079. 

1878^74.  772  c.  y.  rock  removed 
and  cofferdam  constructed,  74,  ii,  309. 

Ili74-7ft.  483'  c.  y.  rock  removed, 
75,  ii,  398. 

197^76.  7,108  c.  y.  dredged  and 
1,102  c.  y.  rock  removed,  76,  41;  77, 
168. 

IS 76-77,  600  c.  y.  rock  removed, 
77,  168. 

1S77-7S.  12,371  c.  y.  dredged  and 
300  c.  y.  rock  removed,  78,  40,  204. 

1S7S-79.  3,000  c.  v.  dredged,  79, 
262. 

1SS9-S3.  12,260  c.  y.  removed  from 
cut-off  through  Alleys  Point,  88,  428. 

1SS3-S4.  10,600  c.  y.  gravel  and 
135  tons  bowlders  removed  from  cut-off 
at  Allevs  Point,  completing  the  proposed 
work  thereat,  84,  471. 

1SS4-S5.  3,408  c.  y.  rock  and  hard- 
pan  removed  from  channel  above  Clem- 
en t8*H  wharf,  86,  475. 

lSSft-S6.  829  c.  y.  rock  removed, 
86,  549. 

1SS7-SS.  738  c.  y.  solid  rock  and 
530  c.  y.  bowlders  removed,  88,  396. 

I SSS-S9,  672  c.  y.  clay  dredged  and 
4,780  c.  y.  clay  removed,  89,  542. 

ISS9-90.  Project  completed,  90, 
453. 

Vs91-99.  Channel  dredged  to  7  f. 
depth  at  m.  1. 1.  at  Dover  and  at  Clements's 
wharf,  92,  530. 

1S93-95.  About  2,100  c.  y.  rock 
removed,  94,  526;  96,  574. 

1S95-96.  About  1,800  c.  y.  rock  re- 
moved, 96,  578. 

1S96-97.  About  600  c.  y.  rock 
removed,  97,  794. 

1S97-9S.    535  c.  v.  rock  removed, 

98,  a%. 

1S9S-99.    356  c.  y.  rock  removed, 

99,  1046. 


1999-1900.  19,904  c  y.  dredged, 
1900,  1148. 

Ph|r»fcal  cliaracteristlcs. 

Location  of  improvement,  71,  858. 
Presence  of  rocks  and  shoals,  71,  858. 
Tides,  71,  859. 
Description  of,  90,  475. 

Projects* 

In  1836-37  $10,000  was  appropriated 
for  the  improvement  of  the  Gocheco 
Branch.  Project  of  1870  proposed  the 
formation,  by  rock  removal  and  dredg- 
ing, of  a  chiuinel  40  f.  wide  and  4  f.  deep 
at  m.  1.  w.  through  the  Lower  Narrows 
and  up  to  the  packet  landing  in  Dover, 
71,  857;  72,  939;  76.  164.  This  work 
was  accomplished  in  1879  under  aggre^te 
appropriations  of  $95,000,  79,  261;  83, 
427;  86,  549. 

In  1882  the  project  was  amended  to 
provide  for  a  cut-off  channel  through 
Alleys  Point  and  widening  to  60  f.  and 
deepening  to  5  f.  through  Trickeys  and 
Clements  Point  shoals;  ^timate,  1^,000, 
88,427. 

This  work  having  been  accomplished 
in  1883,  Col.  Blunt  proposed,  1884-85,  to 
widen  to  50  f .  and  deepen  to  5  f.  m.  1.  w. 
all  parts  of  the  channel  with  leas  dimen- 
sions, from  Clements  Point  to  the  packet 
landing;  estimate,  $47,000,  84,  471 ;  85, 
475;  87,  466.    Project  completed  in  ias9, 

89,  542. 

After  examination  and  survey  in  1889, 
Lt.  Col.  Smith  proposed  to  obtain  a  chan- 
nel depth  of  7  f.,  increased  to  7|  when 
passing  over  rock,  with  a  minimum  width 
of  50  t.  in  rock  and  60  f.  where  the  ma- 
terial less  expensive  to  remove;  estimate, 
$175,000,  90,  477;  91,  607;  93,  530. 

Surveys. 

Under  direction  of  Lt.  Col.  Thom, 
1870-71,    Reports,  71,  858;  79,  939. 

Ordered  by  act  of  Auc.  11^1888,  made, 
1889,  under  direction  of  Lt.  Col.  Smith, 

90,  475. 

Maps.  Of  Cocheco  ^iver,  vicinity  of 
Dover,  86,  474. 


COCKPIT  POINT,  VA.     (Ice  harbor.) 


Engineer*. 

Chief  of  Engineers.  Report,  86,  153. 
Engineer  in  Charge.     S.  T.  Albert, 
U.  S.  agent.     Report,  86,  999. 


Survey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Mr.  Abert 
(report  unfavorable),  86,  999. 


COCODRIE  BAYOU,  I.A. 


Engineers. 

Chief  of  Engineers.    Report,  9 1 ,  229. 
Engineer  in  Charge.     Capt.   W.   L. 
Fisk.     Report,  91,  1849. 


Surrey. 

Examination  ordered  by  act  of  Sept  19, 
1890,  made,  1890,  under  direction  6f  Capt 
Fisk  (report  unfavorable),  91,  1849. 
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COENTICIS  REBF.    (See  Eatt  RUfer,  K  Y.) 

CflBUR  D'AEiKNE  I.A11E  AND  RITER,  AMB  ST.  JOSEPHfl 

RITER,  IDAHO. 


Chibf  op  Enginxebs.    BeDort,  85, 372. 
Enginkbr  in  Chabgb.     Maj.   W.   A. 
Jones.     Report,  85,  2442. 

Plans. 

In    1884   Maj.    Jones    recommended 
spending  $3,000, 85, 2443.   Improvement 


not  recommended  by  the  Chief  of  En- 
gineers, 85,  372. 

Survey*    (See Plana.) 

Examination  orderea  by  act  of  Jaly  5, 
1884,  made  under  direction  of  Maj. 
Jones,  85,  2442. 


OOHAliSE¥  CREEK,  Bl.  3. 


Approprlatlonf. 

1873,  $10,000,  78,  82,  870;  75,  ii,  105; 

76,  277;  77,  209. 

1878,  6,000,  78,  62,  442. 

1879,  4,500,  79,  09,  415. 

1880,  4,500,  80,  592. 

1881,  7,000,  81,  790. 

1882,  5,000,  8d,  773. 

Total,    36,000 

Contracts. 

1973.  American  Dredging  Co., 
dredging,  78,  871. 

in 78.  M.  F.  Bramaid,  dredging,  24} 
cents  per  c  y.,  annulled,  79,  416. 

18§0.  J.  V.  Patten,  dredging,  25 
cents  per  c.  v.,  80,  592. 

18S1.  J.  v..  Patten,  dredging,  32 
cents  per  c.  v.,  81,  791. 

1889.  F.  C.  Somers,  dredging,  57 
cents  per  c.  y.,  88,  629. 


Chibf  of  Enginssbs.  Reports,  72, 
78;  78,  81,  82,  83;  74,  93;  75,  99;  76, 
61;  77,  56;  78,  62;  79,  68;  80,  95;  81, 
124,  129;  82,  122,  126;  88, 123;  84, 132; 
85,  125;  86,  122;  87,  84;  88,  84. 

Enoinbbrs  IX  Chabgb. 

Lt  CoL  J.  D.  Kurtz,  1872-77.  Reports, 
72,  791;  78,  870,  889;  74,  ii,  144;  75, 
ii,  195;  76,  277;  77,  269. 

Capt.  Wm.  Ludlow,  1877,  in  temporary 
charae,  78,  431;  79,  403. 

Col.  J.  N.  Macomb,  1878-^1.  Reports, 
78,  442;  79,  414;  80,  590;  81,  789. 

Cfept.  W.  Ludlow,  1882-83.  Report, 
82  773. 

Lt  Col.  G.  Weitzel,  1883-84.  Report, 
88,629. 

Maj.  W.  H.  Heuer,  1884-85.  Report, 
84  831. 

it  Col.  H.  M.  Robert,  188&-«8.  Re- 
ports, 85,  853;  86,  847;  87,  812;  88, 
714. 

ASBIBTANTS. 

J.  J.  Lee.     Report,  78,  889;  78,  442; 
88,629. 
Capt  W.  Ludlow,  78,  431;  79,  403. 


Eatlmatet.    (See  Projects. ) 

By  J.  J.  Lee,  3-foot  channel,  $22,000, 
78,  890,  891;  75,  ii,  195;  76,  277;  77, 
269. 


OlMtroetioiu. 

Delay  of  cit^  authorities  in  lowering 
gas  ana  water  i>ipes  at  Broad  Street  Bridge 
to  permit  continuation  of  dredging,  81, 
789. 

Operatlont. 

1873-74.  24,139  c.  y.  sand  and  mud 
removed;  a  channel  75  f.  to  80  f.  in  width 
and  3  f.  in  depth  at  low  water  opened 
along  the  wharves  of  the  city  of  Bridge- 
ton  and  for  a  distance  of  }  mile  below 
Broad  Street  Bridge  to  deeper  water,  75, 
93  ii  144  145. 

1879-80.  28,605  c.  y.  dredged,  80, 
590. 

1880-81.  10,788  c.  y.  dredged,  81, 
789. 

Phyaical  eliaracterlf  ticsa. 

Described,  78,  890,  891;  79,  414,  415. 
Obstacles  to  navigation,  81,  672. 

Projects.     ( See  Estimates. ) 

Submitted  by  J.  J.  Lee,  1872,  adopted 
by  Lt.  Col.  J.  D.  Kurtz,  for  channel  130 
f.  wide  and  4  f.  deep  from  the  deep  w^ater 
at  the  lower  steamboat  landing  to  Broad 
Street  Bridge  and  3  f.  deep  to  the  nail- 
works  bridge,  67,988  c.  v.,  $30,000,  73, 
889.891.  Modified  by  Col.  Macomb  to 
make  the  channel  80  f.  wide  and  from 
5  f.  to  7  f.  deep;  additional  cost,  $10,500, 
79,  69,  415;  80,  591. 

Surreys. 

Under  direction  of  Col.  Kurtz,  by  J.  J. 
Lee,  1872.    Report,  78,  889. 

Ordered  bv  act  of  Mar.  3,  1881 ;  made, 
1881,  under  the  direction  of  Col.  Macomb, 
81, 129. 

Maps.  Chart  of  Cohasney  Creek  at 
Bridgeton,  79,  414. 
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Eetimated     value,    $25,000   annually, 
1900,  1221. 


t 


Chief  or  Enoinxerh.  Reports,  80, 
43;  99,81;  1900,93. 

Encsinebbh  is  Charge: 

Lt.  Col.  8.  M.  Mansfield,  1889.  Re- 
port, 89,  595. 

Col.  C.  R.  Suter,  1900-.  Report,  1900, 
1221,  1222. 


Col.  Suter,  1899,  estimated  it  would 
cost  $21 ,670  to  improve  the  harbor,  lOOO, 
1223. 

Surreys. 

Examination  ordered  by  act  of  Aug.  11, 
,  1888.     Made,  1888,  under  direction  of  Lt. 
Col.  Mansfield  (report  unfavorable),  80, 
I  6ft5. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  made  under  direction 


AflsifiTTANT.    T.  T.  IL   Harwood.    Re-  '  of  Col.  Suter,   1899  (report  favorable), 


port,  1900,  1223. 

Physical  charartciisUcs. 

Description  of,  1900,  1221. 


1900,  1221,  1222.     (See  Projects. ) 


COEiBERT  SIIOAE.S.     (See  Tmruxsee  River. ) 

COLD  SPHmOS  BAY,  M.  Y.     (See  IJaydit  Harbor,  N.  Y.) 

COLB  SPRIIVO  HARBOR,  M.  Y. 


Commerce. 

Description  of;  limited,  96,  875. 

Enii^lneers. 

Chief  of  Engineers.    Report,  96, 94. 

Engineer  in  Charge.  Lt  Col.  II.  M. 
Robert,  1895.     Report,  96,  874. 

Assistant.  Lt  W.  E.  Craighill.  Re- 
port, 96,  875. 

Physical  charactciitllcs. 

Description  of.    Situated  at  the  head  of 


Oyster  Bay,  Long  Island,  and  about  35  i  874 

COLD  SPRDIO  INLET,  N.  J. 


miles  from  New  York.  A  biological  lab- 
oratory of  the  Brooklvn  Institute  and  a 
I  building  of  the  New  York  Fish  Commis- 
I  sion  are  shut  off  from  communication 
I  with  the  outer  harbor,  where  most  of  the 
I  shipping  of  the  district  is  done,  by  a  shoal 
inner  harbor.    96,  875. 

Survey. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  under  direction  of  Lt  Col. 
Robert,  1894  (report  unfavorable),  96, 


Commerce. 

Unimportant,  96,  1099. 

Enslneen. 

Chief  ok  Engineers.    Report,  96, 133. 

Engineer   in   Charge.     Maj.  C.  W. 
Raymond,  1894-95.     Report,  96,  1098. 


I  Physical  characterlstlcn. 

Description  of,  96,  1098. 

Survey. 

Examination  ordered  by  act  of  Aug.  17, 
1894;  made  by  Maj.  Raymond,  1894  (see 
Commerce),  96,  1098. 


COliD^WATER  RIVER,  MISS.     (See  Tallahatchee  River. ) 


Appropriations. 

1879,  17,000,  79,  116. 

1880,  4,000,  80,  1321. 

ToUl,  11,000 

Commerce. 

Fertility  of  country  tributary  to  river, 

79,  985. 
Diwription  of;  unimportant,  98,  2100; 

97,  1943. 

Envlneert. 

(^iiiEF  or  Knginbbrs: 

Reports,  78,  88;  79, 116, 118;  80, 155; 
81,  209;  89.  206;  88,  215;  84,  225;  86, 
240;  93,  272;  97.  310. 
Kngimkrkh  in  Charge: 

Capt  W.  IL  11.  Benyaurtl.  1878-83,  78, 


88;  79, 112,  117.  Reports,  79,  970,  984; 
(Mai.)80,  1321;  81,  1413;  82,  1551. 

Maj.  A.  M.  Miller,  1883-85.  Reports, 
88,  1149;  84,  1336. 

Capt.  E.  Bergland,  1885.  Report,  86, 
1518. 

Cfapt.  J.  H.  Willard,  1893-^7.  Re- 
ports, 98,  2099;  97,  1943. 

Assistants: 
J.  M.  Searles,  79,  982. 
J.  Barry.     Report,  80,  1321. 
J.  H.  Bumey.     Report,  80,  1322. 

Operations. 

1S79-90.  2,777  tcees  cut  and  gir- 
dled, 80,  1321. 

ISSO-Sl.  3,553  logs,  snags,  and 
stumps  removed  and  trees  cut  down,  81, 
1413. 
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Physical  cliaraeterifttlcs. 

Description  of,  79,  984,  985;  08,  2099; 
97,  1944. 

Projects. 

By  Capt.  Benyaurd,  1879,  removing 
obstructions  with  hired  labor,  U.  8.  flat- 
boat;  estimate,  125,000,  79,  116, 970, 985. 

Surreys. 

Examination  ordered  and  in  progress, 
78,88. 


Examination  completed  by  J.  M. 
Searles,  79,  118,982. 

Examination  of  Coldwater  and  Tallar 
hatchee  rivers,  made,  1880,  under  direc- 
tion of  Maj.  Benyaurd,  80,  1322. 

Examination  ordered  by  act  of  July  13, 
1892,  made,  1893,  by  Capt.  Willard  (re- 
port un&vorable),  98,  2099. 

Examination  ordered  by  act  of  June  3, 
1896,  made,  1896,  by  Maj.  Willard  (re- 
port un&ivorabie),  97,  1743. 


COIX^IVIAL.  REACH,  lITESTllIOREliAlVR  COIJWTY,  TA. 


Eni^neers. 

Chief  of  Engineers.    Report,  85, 153. 

Engineer  in  Chabob.    S.   T.    Abert, 
U.  S.  agent.    Report,  86, 1001, 1002, 1004. 

Physical  ctaaracteristles. 

Description  of  locality,  85,  1001,  1005. 

Plans. 

By  S.  T.  Abert,  1885,  dredged  channel 


300  f.  wide  and  16  f.  deep  and  a  turning 
basin  400  f.  square.  Estimate,  $20,800. 
85,  1003,  1005.  Not  approved  by  the 
Chief  of  Engineers,  85,  153. 

Surrey. 

Ordered  by  act  of  July  5,  1884,  made 
under  the  direction  of  S.  T.  Abert  (see 


Plans),  85,  1001,  1002. 


€01iORAJ>0.     (See  Wyoming.) 


COE.ORADO  RIVER,  ARIZ.,  CAL..,  AND  NET. » 


Appropriations. 

1884,    125,000,  85,  2367. 
1892,      10,000,  93,  3235. 

Total,     35,000 

Commerce. 

Unimportant,  69,  68;  79,  1773,  1774, 
1778,  1780;  96,  3187;  97,  3340. 

Contracts. 

1§93.  Baker  &  McKeown,  levee, 
33,807  c.  y.  at  12J  cents  per  c.  y.,  94, 
2522. 

Eiiflneers. 

CSiEF  OP  Engineers.  Reports,  68,  76, 
1195;  69,  68;  76, 120;  78,  137;  79, 180; 
86,  363;  86,  356;  87,  324;  89,  348;  91, 
393;  98,  424;  94,  397;  95,  435;  96,  388; 
97,  487. 

Engineers  in  Charge: 

Lt.  J.  C.  Ives,  1857-58.    68,  1195. 

Maj.  R.  8.  Williamson,  68,  76.  Re- 
port, 68,  1190. 

(^pt  S.  M.  Manfifield,68,  76.  Report, 
68,  1188. 

Lt.  G.  M.  Wheeler,  76,  120. 

Lt  CoL  C.  S.  Stewart,  78,  137;  79, 
180.    Report,  79,  1773. 

Capt.  A.  H.  Payson,  1884-87.  Report?, 
86,  2365;  86,  1929;  87,  2449. 

Lt  Col.  W.  H.  H.  Benyaurd,  1888-95. 
Reports,  89,  2481;  91,  2974;  93,  3234; 
94,2521;  95,3278. 

Lt  C.  L.  Potter,  1896.  Report,  96, 
3186. 


Maj.  C.  K.  L.  B.  Davis,  1897.  Report, 
97,  3339. 

Assist  A  nts  • 

Lt  E.'  Bergland,  76, 120.  Report,  76, 
iii,  329. 

Lt  A.  H.  Payson.     Report,  79, 1774. 

Lt  S.  W.  Roessler.     Report,  85,  2367. 

Estimates.  (See  Plans  and  Projects.) 
By  Lt.  Payson,  removal  of  ol)8tnic- 
tions  and  rectification  of  channels,  $97, 269 ; 
not  recommended  by  Lt.  Col.  Stewart,  79, 
1774,  1780. 

Legislation. 

To  aid  Capt.  Trueworthy  in  perfecting 
navigation  of  Colorado  River  below  Call- 
ville,  68,  1195. 

Operations. 

1884-85.  1,074  tons  stone  removed 
from  river  bed;  614 1.  f.  cobble  dam  built, 
85,  2367. 

1885-86.  2,688  1.  f.  cobble  dam 
built;  top  of  Explorer's  Rock  blasted  off; 
1,240  tons  rock  removed,  86,  1931. 

1886-87.  Property  and  supplies 
sold  at  auction  and  proceeds  tumea  into 
Treasury,  87,  2449. 

1893-94.  53,807  c.  y.  material 
placed  in  levee,  94,  2521;  project  con- 
sidered completed,  95,  3278. 

Physical  cliaraeterlstics. 

Description,  68,  1188-1190,  1194, 1195; 
79,  1773,  1775,  1776;  91,  2975;  98,  3235; 
96,3186;  97,3339. 


a  Colorado  River  of  the  West. 
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COLORADO  RIVER,  ARIZ.,  CALm,  AND  NET.- Oontinaed. 


River  navif?able  to  Callville  by  H^bt 
craft,  68,  1188;  79,  1779. 

I>©Pcrii>tion  bv  C.  C.  Parrv,  geolofjist, 
68,1191. 

Descriptive  narrative  of  river,  68, 1192, 
1193. 

Topography,  76,  iii,  343-345. 

Table  of  distancect,  79,  1776. 

Slope  and  discharge  of  river,  79,  1776, 
1777. 

List  of  ol)ftniction«,  79,  1782. 

Yunu^  situated  at  the  junction  of  the 
Gila  and  Colorado  rivers,  subject  to 
flo<Mls  of  thaoe  rivers,  93,  3234. 

For  a  considerable  part  of  the  year  the 
river  be<l  of  the  Gila  at  Yuma  is  dry,  98, 
3235. 

Plana.     ( See  Estimate«  and  ProjecU. ) 

By  Lt.  Bergland,  1876,  diverting  the 
Colorado  River  for  purposes  of  irrigation, 
76,  iii,  3:{7. 

By  Lt.  Payson,  1879,  removal  of  ob- 
struct ion.^^,  prote<*tion  of  Iwnks,  and  con- 
tnu*tion  of  channel;  estimate,  $97,269; 
not  re<»m mended  by  Lt.  Col.  Stewart,  79, 
1780. 

Private  irork. 

To  protect  the  village  of  Yuma  from 
flood H  the  authorities  several  years  pre- 
vioiiH  to  1892  built  small  levees  along  the 
banks  of  the  two  rivers,  98,  3234. 

Projectft.     (See  EfiimateH  and  Plans. 

By  Capt.  Payson,  1879,  removing  ob- 
stnictions,  protecting  banks,  and  con- 
structing channel;  ei^timate,  $97,269,  79, 
1780. 

In  1886  it  was  reported  that  any  note- 
worthy improvement  would  l)e  at  an 
enormous  cost  not  required  by  commerce, 
86,  1932;  87,  2449. 


By  Lt.  Col.  Benyanrd,  1893,  levee  3,200 
f.  long  with  an  average  height  of  10  f. 
along  the  margin  of  the  slough  near  the 
eastern  boundary  of  Yuma,  starting  from 
Penitentiary  Hill  and  connecting  with  an 
old  embankment  of  the  Southern  Pacific 
R.  R.  near  the  southern  limits  of  the 
town,  to  confine  the  waters  of  the  two 
rivers  to  their  channels,  98,  3235. 

Surveys. 

By  Lt.  Ivee,  exploration,  1857,  68, 
1188,  1191,  1195. 

Examination  by  Lt  Bergland,  76, 120, 
iii,  329. 
1      Survey,  under  direction  of   Lt   Col. 
Stewart,  to  £1  Dorado  Canyon,  79,  180, 
1773,  1774. 

Examination  between  Camp   Mojave 

and  El  Dorado  Canyon,  Ariz.,  ordered 

by  act  of  Aug.  11,  1888,  made,  1888,  on- 

I  der  direction  of  Lt.  Col.  Benyaurd  (report 

'  unfavorable),  89,  2481. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
Lt  Col.  Benyaurd  (report  unfavorable), 
91,  2974. 

Survev  made,  1892,  by  Lt  Col.  Ben- 
I  yaurd,  98,  3234. 

Examination  of  the  river,  mouth  of  the 
Virgin  River  to  Yuma,  ordered  by  act  of 
Aug.  17,  1894,  made,  1895,  by  Lt.  Potter 
(report  unfavorable,  cost  too  great),  96, 
3186. 

Examination  ordered  by  act  of  June  3, 
1896  (report  unfavorable);  submitted  in 
that  year  by  Maj.  Davis,  97,  3339. 

Maps: 

Topographical  sketches,  76,  iii,  332, 
339. 

Sketch  and  section,  76,  iii,  341,  343, 
346. 

Profiles,  76,  iii,  336;  85,  2368. 


COEiORADO  RITER,  TEX.o 


Appropriation. 

1H52,  |?20,000,  act  Aug.  30. 

Commerce. 

Too  Hmall  to  be  benefited  bv  river  im- 
provement, 96,  182.3;  1900,  2469. 

Eni^fneerff. 

Chief  of  Engineers.     Reports,  66,  7; 
91,  2.H5,  95,  266,  99,  346,  1900,  397. 
Engineers  in  Charge: 

Maj.  C.  J.  Allen.     Report,  91, 1939. 

Maj.  A.  M.  MiUer,  1895.     Report,  95, 
1821. 

Capt.   C.    S.    Richc,    1900-.      lieport, 
1900,  2458,  2461. 
Amsihtants* 

S.  M.  Wilcox.     Report,  95,  1824. 

E.  M.  Hartrick.     Report,  1900,  2460.  , 

a  Examination— Report  (favorable)  Apr.  27, 


Physical  eharaeterlstltss. 

Description  of,  between  mouth  and 
Wharton;  raft,  sand  bars,  sharp  bends, 
and  snags,  95,  1822. 

Great  raft  in  river,  91,  1939,  1900, 
2460.  ''Raff'  situatetl  about  12  miles 
from  the  mouth  of  the  river;  really  a  suc- 
cession of  rafts  covering  15  to  20  miles 
of  the  river,  1900,  2462. 

Surveys. 

Examination  for  removal  of  raft  at  the 
mouth  ordered  by  act  of  Sept  19,  1890, 
made,  1891,  under  direction  of  Maj.  Allen 
(report  unfavorable),  91,  1939. 

Examination  of  the  river  from  its 
mouth  to  Wharton,  Tex.,  ordered  by  act 
of  Aug.  17, 1894,  made,  in  that  year,  under 

1858.    (H.  Doc.  No.  482,  55tli  GoD«.,  ad  seasj 
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the  direction  of  Maj.  Miller  (report  tui- 
hvorable),  95,  1821. 

Examination  of  the  river  from  its  mouth 
to  great  raft,  ordered  by  act  of  March  3, 
18S&,  made,  1899,  under  direction  of  Gapt. 
Rich^  (report  unfavorable),  1900, 2469. 


Examination  for  a  10  f.  canal,  100  f. 
wide,  around  the  raft  in  Colorado  River, 
in  Matagorda  County,  Tex.,  ordered  by 
act  of  Mar.  3, 1899,  made,  1899,  by  Capt 
Rich^  (report  unfavorable),  1900,  2461. 


COE.rMRIA  FAI.E.S.     (See  PUcuant  River,  Me. ) 

COLUIHBIA  RIY£R.     (See  Pend  IT  Oreille,  Idaho  and  Wash.;  Shoaltvater  Bay, 
etc.;  Snake  River f  Wash.;   WUlameUe  and  Columbia  Rivers.) 

Flirts. 

A.— Upper  river  and  Snake  River. 

B.— Cascades. 

C— Columbia  Biver,  Oreg.  and  Wash. 

D.— Gaugixiff. 

E,— Upper  liver,  Wash. 

F.-Clark'8  Fork. 

G— Thieemile  Rapids  and  boat  railway  from  Dalles  to  Celilo  Falls. 

H.— Vancouver.  Wash.,  to  mouth  of  Willamette. 

I.— Rock  Island  Rapids  to  Foster  Creek,  Wash. 

J.— Below  Tonsrue  Point  and  in  front  of  Astoria,  Oreg. 

Part  A. — Columbia  (Upper)  and  Snake  rfven,  Oreg.  and  llVaiili. 

Contracts. 

Uppbr  Columbia  River: 

1§73.  J.  B.  Montgomery,  removal 
of  rock,  73,  107,  1121,  1122.  Contract 
extended,  78,  1121. 

1§75.  Grant  &  Stone,  removal  of 
rock,  76,  ii,  637, 663.  Contract  extended, 
77,  1041. 

IS 76.  J.  B.  Montgomery,  removal 
of  rock,  77,  1041.  Contract  extended, 
77,  1043.  Grant  &  Stone,  removal  of 
rock,,  77,  1042.  Contract  extended,  to 
cover  additional  amount  of  rock  excava- 
tion, 76,  ii,  664. 

Snake  River: 

15 76.  J.  B.  Montgomery,  removal 
of  rock,  77,  1046. 

15 77.  Proposals  were  invited  by 
letter,  without  advertising,  as  per  letter 
of  authority  from  the  Chief  of  Engineers, 
77,  1041,  1046. 

1S7S.  G.  J.  Ainsworth,  removal  of 
rock,  79,  1789,  1842. 

Columbia  and  Snake  Rivers: 

IS  SO.  G.  J.  Ainsworth,  rock  re- 
moval, $18  per  c.  y.,  80,  2293.  J.  B. 
Montgomery,  rock  removal,  $17  and  $25 
perc.  y.,  81,  2563. 

1553.  F.  T.  Dodge,  rock  removal, 
$12;  gravel,  $2  per  c.  y.,  88,  2042. 

1554.  J.  Kelley  &  Co.,  wing-dam 
construction,  85,  2438.  Holmes  &  Spen- 
cer, rock  removal,  and  J.  R.  Smith,  rock 
removal,  85,  2438. 

1900.  Informal  contract  for  rubble- 
stone  for  dike  repairs,  1900,  4320. 

Engineer!. 

Chief  of  Engineers: 

Letter  from  the  Chief  of  Enmneers  to 
T.  H.  Canfield,  director  of  the  I^orthern 
Pacific  R.R.  Co.,  73,  1122. 


Appropriations. 

1872, 

a  $50,000,  73,  107. 

1874, 

0  20,000,  74,  117. 

1875,  ft 

a  35,000,  act  of  Mar.  3 

76,  ii,  637. 

1876, 

c  15,000,  76,  116. 

1878, 

c  20,000,  78,  137. 

1879, 

^20,000,79,  181. 

1880, 

15,000,  80,  2292. 

1881, 

15,000,  81,  2562. 

1882, 

6,000,  82,  2663. 

1884, 

20,000,  84,  2231. 

1886, 

10,000,  86,  1950. 

1888, 

10,000,  88,  2189. 

1890, 

20,000,  90,  2983. 

1892, 

15,000,  92,  2715. 

1894, 

5,000,  95,  3393. 

1896, 

5,000,  96,  3384. 

1899, 

7,500,  99,  3219. 

Total,      288,500 

Commerce. 

Commercial  importance  of  the  Upper 
Columbia,  67,  510,  511;  75  Ji,  789. 

Commerce  large  and  increasing,  68, 
875;  72,  998;  79,  1840. 

The  Cascades  a  serious  obstruction  to 
navigation,  75,  ii,  772. 

Commercial  importance  of  the  Snake 
River,  78,  1332. 

Navigation  on  the  Upper  Columbia, 
86,  244J5,  2448. 

Important,  98,  3377;  95,  3392. 

Importance  of  navigation  between 
Riparia  and  Lewiston  continually  in- 
creasing 97,  3457. 

In  1^8  there  was  no  navigation  of  im- 
portance to  be  benefited  by  an  improve- 
ment of  Snake  River  from  its  mouth  to 
Riparia,  and  could  be  none  until  the 
Dalles  of  the  Columbia  River  were  made 
navigable,  98,  3017. 


a  Upper  Columbia. 

h  Appropriation  of  1875  called  riO.OOO,  76,  125,  Ii,  787. 

c  Upper  Columbia  and  Snake. 
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ANALYTICAL   AND  TOPICAL  INDEX  TO 


COLUMBIA  RI¥BB.-G(mtinQed. 


Part  A. — Columbia  (Upper)  and 

Reporte,  66,  iii,  27;  68,  73;  78,  107; 
74, 117;  76,  125;  76,  115;  77,  123;  78, 
138;  79,  181,  183;  80,  238;  81,  236;  8d, 
320;  88, 333;  84,  337;  85,  370;  86;  359, 
300;  87,  332;  88,  305;  89,  363;  90,  322; 
91,  405;  92,  380;  98,  438;  94,  408;  96, 
448;  96,  414;  97,  518;  98,  493,  503;  99, 
580;  1900,  652. 

Enoinbbrs  IX  Chabob: 

Maj.  R.  S.  Williamson,  1866-71.  Re- 
ports, 66,  iv,  327;  68,  874. 

Maj.  H.  M.  Robert,  1871-73.  Reports, 
72,  996;  73,  1121;  74,  ii,  364. 

Mai.  N.  Michler,  1873-75.  Reports, 
74.  ii,  358;  76,  ii,  772;  76,  ii,  637. 

Maj.  J.  M.  Wilson,  1875-78.  Reports, 
76,  ii,  662;  77, 1036;  78, 1330;  79, 1789. 

Maj.  G.  L.  Gillenpie,  1878-81.  Reports, 
79,  1839:  80,  2289;  81,  2558. 

Capt.  C.  F.  Powell,  1881-84.  Reports, 
82,  2660;  88,  2040;  84,  2229. 

Maj.  W.  A.  Jones,  1884-90.  Reports, 
86,  2437;  2445,  2452;  86, 1949, 1953, 1970; 
-87,  2520,  88,  2188;  89,  2584. 

Capt  T.  W.  Symons,  1890-95.  Re- 
ports, 90,  2981;  91, 3210;  92,  2709,  2721; 
93,  3375;  94,  2590;  96,  3391. 

Capt.  W.  L.  Fisk,  1896-98.  Reports, 
96,  3:^82;  97,  3456;  (Maj.),  98,  2977, 
3013. 

Capt.  W.  W.  Harfc^,  1899-.  Reports, 
99,  3219;  1900,  4319. 

Lt.  iv.  li.  Heuer.  Reports,  68,  877; 
69,  478. 

R.  B.  Randall,  76,  ii,  787;  drowned, 
76,  ii,  787. 

R.  A.  Habersham.     Report,  76,  ii,  790. 

R.  M.  Tabor,  77,  1043;  79, 1840. 

P.  C.  Eastwick.     Report,  84,  2232. 

Lt.  T.  Svmons.     Report,  86,  2445. 

Lt.  W.  Voung.     Report,  86,  1951. 

E.  T.  Voigt.     Report,  86,  1955. 

W.  H.  Wood.     Report,  92,  2712. 

W.  Cuthbert.     Report,  92,  2723. 

J.  M.  Clapp.    Report,  97,  3458. 

Eftllmates.     (See  Plans  and  Projects.) 

By  Lt.  Heuer,  removing  obstructions 
in  the  Upper  Columbia  River,  $100,000, 
66,  iv,  330;  1166,686,  69,  476,  477.  For 
dredging,  annually,  $6,000,  69,  479. 

By  Maj.  Williamson,  removingisolated 
rocks  in  the  Upper  CSolumbia,  Dalles  to 
mouth  of  the  Snake  River,  $132, 328, 68, 
74,  874. 

By  Maj.  Robert,  removing  1,200  c.  y. 
rock,  $39,294.44,  72,  996. 

By  Maj.  Wilson,  improvement  of  the 
Upper  Columbia  and  Snake  rivers, 
$132,000,  77, 1045;  78,  1332. 

Operations. 

Upper  Columbi.\  Rivkr. 

1879-73.     1,213  c.  y.  rock  removed; 


Snake  riven,  Oreg.,  etc.— Cont'd. 

work  done  on  John  Day  Rock  and  Uma- 
tilla Rapids,  78,  107,  1121. 

1878-74.  465  c.  y.  rock  removed, 
74.126. 

lS74~7ft«  350  c.  y.  rock  removed; 
nine  dangerous  rocks  removed,  75,  125, 
ii,  774,  776;  76,  ii,  638. 

l§yft-T6.    486  c.  y.  rock  removed, 

76,  116,11,663,664. 

1876-77.    268  c.  y.  rock  removed, 

77,  123,  1044. 

1877-78.    147  c.  y.  rock  removed, 

78,  1331. 

Snakb  River. 

1876-77.  477  c.  y.  rock  removed 
from  river  at  Pine  Tree  Rapid,  77,  123, 
1044. 

1878-79.  1,093  c.  v.  rock  removed 
from  Pine  Tree,  Five-Mile,  and  Fiah 
Hook  rapids,  79,  1789,  1842. 

Columbia  and  Snake  Rivers. 

1 8  79-80.  Rock  removal.  Monumen- 
tal, Homly,  and  Umatilla  rapids,  80, 
2290,  2297. 

1 889-8 1  •  Rock  removal ,  Monnmen- 
Ul  and  Texas  rapids,  81,  2558,  2560. 

1881-89.  Rook  removal ,  Texas,  Pa- 
louse,  and  False  Palouse  rapids,  82,  2660. 

1888-84.  Rock  removal  at  Five- 
Mile  Rapids,  84,  2230. 

1884-85.  Rock  removal  at  Whites 
Ferry,  Jim  Fords  Island,  and  Fish  Hook 
rapids,  85,  2437. 

1885-86.  645  c.  y.  rock  and  gravel 
removed  from  rapids,  86,  1949. 

1886-87.  Construction  of  drilling 
scow,  and  rock  removal  by  hired  labor  at 
Texas  and  Little  Goose  rapids;  (X>n8tmc- 
tion  of  sheer  crib  on  Log  Cabin  rapids; 
survey  of  rapids,  87,  2521,  2522. 

1888-89.  2,385  c.  y.  rock  removed, 
89,  2584. 

1 899-9 1 .  Construction  of  drill  scow 
and  preparation  of  plant,  91,  3211. 

1891-9S|.  293  c.  y.  bed  rock  and 
bowlders  removed  from  channel  between 
Riparia  and  Lewiston,  92,  2710. 

1893-93.  Dikes  in  course  of  con- 
struction at  Wild  Goose  and  Log  Cabin 
rapids,  98,  3377. 

1893-94.  Work  on  Wild  Goose 
dike  continued,  94,  2592. 

1 896-97.  Dikes  at  Wild  Goose  and 
Log  Cabin  rapids  completed  and  re- 
paired, 97,  3457. 

1897-98.  666  f.  dike  constructed  at 
Wild  Goose  Rapids,  98,  2977. 

1899-1999.  Government  plant  re- 
paired; about  1,000  c.  y.  rubblestone 
quarried  for  dike  repairs;  dike  repairs  in 
progress,  1900,  4220. 

Phjrtteal  cliaracteristlcfl. 

High  and  low  water,  66,  iv,  330;  75, 
ii,  791;  76,  ii,  66L 


BEPOBTS   OF  CHIEF   OF   ENGmEEBS,  U.  8.   ABMY. 
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OOEilJMBIA  RITER— Ck)ntmaed. 
Part  A.— Colmnbla  (Upper)  wand  Snake  Riven,  ^hreg.,  etc—Cont'd. 


Record  of  flood  levels,  75,  ii,  791. 

Caacades  a  series  of  rapids,  with  a  fall 
of  37.3  f,  in  5}  miles,  75,  ii,  772. 

Action  of  ice  at  Hell  Gate,  75,  ii,  780, 
788. 

Rapids  on  the  Upper  Columbia,  76,  ii, 
662. 

Character  of  bed  of  river  at  Homly 
Rapids,  76,  ii,  663. 

Columbia  River  above  The  Dalles  a 
aeriefl  of  falls  and  rapids,  75,  ii,  772;  77, 
1037. 

Snake  River  a  succession  of  rapids,  77, 
1039. 

Description  of,  80,  2393;  84,  2234. 

Elevation  of  water  surface,  Upper  Co- 
lombia, 86, 1958. 

Current  observations.  Upper  Columbia, 
86, 1959;  87,  2521. 

Principal  rapids,  Celilo  to  Lewiston, 
with  fall  and  slope,  91,  3214. 

Description  of  Snake  River,  mouth  to 
Ripaxia,  98,  3014. 

rrior  to  improvement  at  Goose  Island 
steamers  ascending  the  stream  had  to  be 
warped  up,  but  ^ginning  in  1898  this 
method  of  navigating  the  stream  was  dis- 
pensed with  on  account  of  the  better  con- 
ditions, 98,  2978. 

Tabulated  list  of  shoals,  rapids,  and 
prominent  bends,  98,  3018;  description 
of,  in  detail,  98,  3019. 

Plaoi.    (See  Egiimates  and  Projects. ) 

By  Maj.  Williamson,  removal  of  rock 
from  the  Upper  Columbia,  so  the  largest 
boats  could  navigate  at  all  times,  68, 874. 

By  Maj.  Micnler,  canal  and  locks 
around  Celilo  Falls,  at  the  head  of  The 
Dalles,  4,500  f.  long,  with  a  rise  of  36  f., 
75,  ii,  772. 

By  Maj.   Jones,   1885,  Priest  Rapids, 
Columbia  River  above  Snake,  removal  of 
rock;  estimate,  1153,240,  86,  1965. 
Projects.    ( See  Estimates  and  FUvns, ) 

By  Maj.  Rol)ert,  Upper  Columbia,  re- 
moval of  obstructions  (isolated  rock)  at 
John  Day  Rock,  Devils  Bend,  and  Uma- 
tilla rapids;  estimate,  $39,294,  72,  996. 

By  Maj.  Robert,  improvement,  Homly 
Rapids,  73, 1121. 

By  Maj.  Wilson,  removal  of  1,500  c.  y. 
rock  from  river  channel,  77,  1036,  1041, 
1045. 

By  Maj.  Wilson,  Snake  River,  mouth 
to  Lewiston,  removal  of  2,900  c.  y.  rock, 
77, 1041,  1045. 

Previous  to  the  adoption  of  the  project 
of  1877  efforts  were  airected  to  the  re- 
moval of  rocks  at  rapids  on  the  Upper 
Columbia  below  the  mouth  of  Snake 
River,  77,  1044;  80,  2294.  The  project 
of  1877  proposed  the  removal  of  rock  at 
rapids  so  as  to  give  channel  depths  of 


5}  f.  on  the  Columbia  and  4}  f .  on  the 
Snake  River,  between  Celilo  on  the  former 
and  Lewiston  on  the  latter,  266  miles; 
estimate,  1132,000,  77,  1045;  82,  2040; 
86,  359;  87,  2520. 

By  Capt.  Symons,  1892,  dike  construc- 
tion at  Wild  Goose  Island,  Diamond 
Croflsing,  and  J^  Cabin  Rapids,  with 
removal  of  bowlders;  estimate,  $29,226, 
92,  2715. 

By  the  terms  of  the  act  of  1892,  the 
upper  limit  of  work  was  extended  from 
Lewiston,  Idaho,  to  Asotin,  Wash.,  7 
nules,  98,  3376. 

In  1898,  Capt.  Taylor  estimated  it  would 
cost  $165,000  to  further  improve  Snake 
River,  and  that  after  the  completion  of  the 
improvement  $3,000  would  be  required 
annually  for  maintenance,  98,  3017,  3018. 

§arweyi. 

Under  diret^tion  of  Maj.  Williamson, 
1867-68,  68,  75.     Report,  68,  874. 

Under  direction  of  Maj.  Williamson,  by 
Lt.  Heuer.     Report,  68,  478. 

Of  Homly  Rapids,  under  direction  of 
Maj.  Michler,  1875,  76,  ii,  637. 

Of  channel  of  the  Upper  Columbia, 
imder  direction  of  Maj.  Wilson,  76,  ii,  663. 

Of  Upper  Umatilla  Rapid,  under  direc- 
tion of  Maj.  Wilson,  77,  138;  78,  1331. 

Of  the  Dalles  of  the  Upper  Columbia, 
ordered  by  act  of  Mar.  3,  1879,  assigned 
to  Maj.  Gillespie,  79,  183. 

Examination  of  the  Snake  River  by 
Maj.  Michler,  76,  ii,  638.  Survey  of, 
under  direction  of  Mai.  Wilson,  77, 1037. 

Of  Snake  River  below  Lewiston,  84, 
2230,  2232. 

Of  Snake  River  above  I^ewiston,  82, 
2716. 

Of  Columbia  River  above  mouth  of 
Snake,  85,  2445;  86,  1953. 

Survey  of  the  Columbia  River  from  the 
international  boundary  line  to  the  head 
of  Rock  Island  Rapids,  made,  1892,  under 
direction  of  Capt.  Symons,  92,  2721. 

Survey  of  Snake  River,  mouth  to  Rip- 
aria,  oraered  by  act  of  June  3, 1896,  made, 
1898,  by  Capt  Taylor  (see  Project^i),  98, 
3013. 

Pine  Tree  Rapids,  77,  1003. 

Pine  Tree  Rapids,  Five-mile  Rapids, 
and  Fish  Hook  Rapids,  on  the  Snake 
River,  showing  the  positions  of  rocks  re- 
moved, 79,  1842. 

Monumental  Rapids,  80,  2296. 

Palouse  Rapids,  81,  2562;  82,  2662. 

Taxas  Rapids,  81,  2562. 

False  Palouse  Rapids,  82,  2662. 

1st.  2d,  3d,  4th,  5th,  6th,  and  7th  rapids. 

Cabinet  Rapids,  86,  1966. 

Yakima  Re^on,  86,  1966. 
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lA  SnrEK— Continoed. 


tb«  CaiM»deft). 


1>7K, 

tsn.dxr  77.  123,  1046, 

1049. 

Kn 

l.^i.ttW,  78,  i:iS,  i:»T, 

13:{K. 

I'^T^. 

Irt'.i^O,  79,  1^2,  1^9. 

1n>ii. 

|ii»..«i,  80.  i^H. 

i^>:. 

1»»«,'«>L\  81,  iViT. 

Iv*:!, 

SKS.iiA*.  89,  'J^^T. 

INM. 

l-V:i.«iO.  84,  i44J<. 

I's^rv 

K.Vi»,  86,  1^1. 

IXNV 

:^i-.-«o.  88.  lMr^. 

lvv«i. 

4:vV«t«»,  90.  :^tM. 

l*«s*-J. 

XLVi.^1.  99.  ^-i-i- 

WVv 

l..r^.^vVi.  93.  :i^K 

. 

iNV^. 

lil^.v-:,  96.  :?i>**. 

i 

i''^«i*, 

r.V.iii.  99.  Sl^LM. 

T-ttl. 

;;.7*viiO 

Rii'.vay  |^«nji^^  at  the  I'm^^t*??,  76, 

IV-r.*:::  «^f  th<»  in.pn'»wntt»nt  t«»  omi- 
n^rw.  77.  1'h^:  78.  i;c>7. 

ri;i\rtaiii:y  •  :  The  l*^Dfdlts  of  the  iui- 
prv*\ « :i.-r  r.l.  80.  iV-;. 

A'i\^*::atf»^  o*  the  ::i.j»n«vement,  81. 
?.v#;:  82,  i>#vv;  83,  'J»44! 

l>nft  .'I  vvs9s^*.5  |««H?in«  the  Cawaulee, 

80.  i^^:i\ 

i'hA«.*ter  K-i  pr^^-at  navication,  81, 
^VT:  89.  l^^r.v 

lh:ii*M<:»^cj?  .'I  ves^'l*  on  river.   81, 

0>?:  .^!  tr»r.-i^^rtaiios,  86,  1492,  1494. 

!n  l>*\.v  5..>S..  v^'St^r.iier^  aihl  7.vt»  tons 
fr\:;:ht  more  trair^<x*«»rred  between  the 
l>4lltti  ai;-i  the  Catf*.-juU«»  93.  i-x^ 


l!it!i,  Hal!  v^  r.att.  iiuit«-riaL<  ami 
UK^r,  79.  l-Vi* 

!!*!*♦.     Ivi'.l  ^^  riatt.  i^anal  con^tnu*- 

lioju  80.  l':V--\  iVuiraot  abr\>cale*l.  80, 

I!*?i1i.  Ohalniere^^  H^>ln>e«5.  removal 
of  !iuV:iH'^rvv\i  rvvk.  f:^.  and  exi¥>!!e»l 
nvk.  fs>  \^T  K\  >-,  89.  *>f^  Faiiurv  of 
i»ninict  sy>iit  m.  83.  1\"M^ 

|?i!*6,'  IN^rtiAKd  Oons«niotion  Co., 
A  hart  At  v-HiiHl.  87.  24><K 

1 9k ti*,  K.  It .  0»p.ei.  »nmn:te  ilimenidon 
%to!u\  $1  ^^'^  ivr  0.  v..  89,  2.VH. 

|!«9^  J.  ii.  v^  I.  N.  l^y.  ««»al  im- 
pr\»veme!\l  At^.d  Kvk  *»nstniotion.  earth 
Aiui  rwkexi-HXHtiv^n:  funu<hir.>:.  cutting, 
umi  lH\iMC!»tone  and  nwiAmry:  gnuiing. 
>n*t*v»,  uuuhmerv.  elo,:  a^rvrrvswite  amount 
tif  buK  f  K.VJUltvV  93.  :ioU. 

|;«|I9.  U.  W.  Taylor,  nvk  ami  «irth 
o\ort\ttti\Mu  si  one,  j«veuientss  wiiv  fene- 
iuK*  *.M..*:^^  1900,  4x;iV. 

i'niKr  ov  Kn^unkkks.  Rei>ort»,  76, 
l'.\%:  77.  12S;  78,  Kv^;  79,  ISl;  80,2S9: 
81.  JU.7»  :.V>70;  89.  3l*l;  83,334:  84,  337; 


85,  370:  86,  358;  87,  328;  88,  301;  89, 
3^,2557;  90,326;  91,414;  92,388;  93, 
450;  94,  415;  90,  463;  96,  403;  97, 504; 
98,  496;  99,  3222;  1900,  4324. 

Boards  op  Ekgi.veebs: 

Convened  in  Ang.,  1877,  to  report  on 
project  of  Maj.  Wilson  for  a  canal  arounti 
the  Cascades  of  the  Upper  Columliia. 
Board  recommended  further  examina- 
tions and  Borveya.  78,  1333.  Recon- 
vened at  San  Francisco,  Cal.,  Sept.  22, 
1877,  and  recommended  that  the  canal  lie 
i  on  the  left  bank,  or  Oregon  side,  approv- 
ing the  location  and  plan  of  the  canal  as 
prepared  by  Maj.  Wilson,  but  recom- 
mended that  the  dimensions  of  the  locks 
should  be  increased  to  300  f.  in  length  in- 
stead of  250  f.,  and  to  50  f.  in  width  in- 
stead of  46  f.,  78, 138, 1333.  Report,  78. 
1340.     Approved  by  Chief  of  Engineer*, 

78,  138.  (Lt,  Cols.  Alexander,  Stewart, 
and  Williamson,  and  Majs.  Mendel  1  and 
Wilson;  Lt,  Payson,  recorder.) 

Convened  Aug.,  1879,  to  consider  ques- 
tions to  l)e  submitted  by  Engineer  officer 
in  charge,  80,  2298,  2305.  Report,  80, 
2305.  (Lt.  Cols.  Stewart  and  Mendell 
and  Maj.  Gillespie.) 

Reconvene^l  Nov.,  1880.  Report,  81, 
2572.  (Lt.  Cols.  Stewart,  Williamson, 
and  Memlell,  Majs.  Weitzel,  Houston,  and 
Gillespie.) 

Convened  at  Washington,  D.  C,  Feb. 
24.  1888,  by  S.  0.,No.  7,  to  consider  and 
report  upon  plan  submitted  by  Capt 
Powell  for  lock  construction  at  the  Cas- 
cadet$.  Report,  88,  2170.  (Col.  Craig- 
hill.  Lt  Col.  Gillespie,  and  Maj.  Post- ) 

Convened  at  Portland,  Greg.,  Aug.  24, 
by  8.  0.,Xo.  28,  to  consider  and  report 
upon  modifications  in  existing  project 
propose<i  by  Maj.  Hand  bury.  Kejwrt, 
89,  2558.  (Cols.  Mendell  and  Craighili 
and  Maj.  Post. ) 

Convened  at  Portland,  Greg.,  Get  15, 
1894,  under  S.  O.,  No.  51,  dated  Sept  iH, 
1891,  to  consider  and  report  upon  moditi- 
cations  in  the  plans  for  the  Cascade  locks. 
Report  95,  3576.  (Col.  G.  M.  Mendell, 
Col.  W.  P.  CraighUl,  and  Capt  W.  L. 
Maishall.) 

ExGixBERS  IN  Charge: 

Maj.  N.  Michler,  1875-76.  Reports, 
76,  u,  787;  76,  ii,  639. 

Maj.  J.  M.  Wilson,  1876-78.  Reports, 

76,  u,  666:  77,1046;  78,1333;  79,1790. 

Maj.  G.  L.  Gillespie,  1878-81 .  Reports, 

79,  1848;  80,  2298,  2309,  2311;  81, 2563. 
Capt.  C.  F.  Powell,  1881-87.  Reports, 

89,  2664:  83,  2043;  84,  2246;  87,  2476. 

Maj.  W.  A.  Jones,  1884-86.  Reports, 
85.  2426:  86,  1924. 

Maj.  T,  H.  Handbnry,  1888-93.    Re- 
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ports,  88,  2161;  89,  2543, 2551;  00,  3052; 
91,3328;  92,  2819;  93,  3506. 

Capt  J.  C.  Post,  1894-95.  Reports,  94, 
2645;  95,  3568. 

Capt.  W.  L.  Fisk,  1896-98.  Reports, 
96,  3266;  97,  3416;  (Maj.) ,  98,  2981. 

Oipt. W.  W.  Harts,  1898-,  Reports,  99, 
584;  1900,  658. 

C.  M.  Bolton,  77,  1046.  Reports,  78, 
1338;  79,  1846. 

Lt.  C.  F.  Powell.  Reports,  79,  1846; 
80,  2302,  2310;  86,  2567. 

Lt.  P.  M.  Price.  Reports,  82,  2669; 
88,  2047. 

Lt.  W.  Young.  Reports,  84,  2249 ;  85 , 
2430;  86,  1945;  87,  2481. 

Lt  E.  Burr.  Reports,  88,  2165;  89, 
2547;  90,  3054;  91,  3332. 

Lt.  H.  Taylor.  Reports,  92, 2828;  93, 
3512;  94,  2648;  95,  3582. 

W.  E.  Morris.     Report,  96,  3269. 

W.  G.  Brown.     Report,  97,  3420. 

Estimates.    (See  Plans  and  Projects. ) 

By  Maj.  Wilson,  1877,  canal  around 
the  Cascades,  navigable  at  all  stages  when 
tiie  river  is  not  closed  by  ice,  $1,544,545, 

77,  1047. 

By  Board  of  Engineers,  1877,  extension 
of  breakwater  to  upper  end  of  Bradford's 
Island,  1^  miles,  ana  an  additional  lock, 
$l,000,000,makingco6tof  canal  $2,544,545, 

78,  latl,  1343. 

By  Maj.  Wilson,  increasing  width  of 
locks  from  50  f.  to  70  f.,  $30,000,  78, 138. 

Legal  proeeedings. 

Oregon  Steam  Navigation  Co.  would 
sell  the  land  for  the  canal  to  the  United 
States  for  $200  per  acre,  reserving  the 
right  of  way  across  for  a  railroad;  the 
S^retary  of  War  declined  to  purchase  on 
these  conditions,  78, 1335.  The  Chief  of 
Engineers  ordered  the  condemnation  of 
the  land  under  the  laws  of  Oregon,  78, 
1335.  Objections  by  the  Oregon  Steam 
Navigation  Co.  to  the  condemnation  of 
the  lands,  78  1,335. 

Legifllatloii. 

By  Oregon,  authorizing  the  United 
States  to  take  proceedings  for  condemna- 
tion of  all  land  reauired  for  c^nal  pur- 
poses, provided  sucn  property  could  not 
Deparchased,  78,  1335. 

By  Oregon,  Oct.  16,  1878,  granting  the 
United  States  jurisdiction  over  lands  con- 
demned for  canal  purposes,  79,  1790. 

Operations. 

18r§-T9.  7,228  c.  y.  earth,  4,316 
c  y.  loose  rock,  and  8,387  c.  y.  solid  rock 
excavated;  80,994  pounds  of  cast-iron 
pipe  furnished,  79,  181,  1846. 


Delay  caused  by  the  death  of  Mr.  Ball, 
79,  1844,  1851. 

1679-SO.  By  contract  28,944  c.  y. 
earth,  12,102  c.  y.  of  loose  and  26,640  c.  y. 
of  solid  rock  removed  from  canal  prism, 
186,292  ])ounds  iron  pipe,  and  1,398  c.  y. 
of  masonry  stone  delivered.  By  hired 
labor,  35,080  c.  y.  excavated  and  273  c.  y. 
masonry  laid,  80,  2300,  2305. 

1 6 SO-8 1  •  Progress  on  excavation  of 
canal  prism  by  hired  labor,  81,  2568. 

l§8l-§9.  Progress  on  canal  con- 
struction bv  hired  labor,  82,  2664,  2669; 
4,527  c.  y.  bowlders  removed  from  area 
adjacent  to  canal  by  contract,  and  8,348 
c.  y.  by  hired  labor,  82,  2665,  2671. 
Drilling  and  blasting  by  hired  labor,  82, 
2666.  Cost  of  rock  removal  by  surface 
blasting,  82,  2672. 

ll$§!t-§3.  Progress  on  canal  con- 
struction by  hired  labor,  88,  2043,  2048. 
Borings  to  determine  site  of  lock,  83, 
2044.  Rock  removal  in  river  l)elow  site 
of  canal,  88,  2045,  2051.  Cost  of  rock 
removal,  83,  2051. 

l§S3-84.  Progress  on  canal  con- 
struction, 84,  2246,  2249.  Rock  removal 
in  river,  84,  2246,  2251.  Ret-ords  of  rock 
removal,  84,  2247,  2251,  2253.  Cost  of 
rock  removal,  84,  2252. 

18§4-S5«  Progress  on  canal  con- 
struction, 86,  2429,  2431.  Rock  removal 
in  river,  86,  2434.  Cost  and  details  of 
rock  removal,  86,  2435. 

1885-§6«  Progress  on  canal  con- 
struction, 86,  1945. 

l§§6-§7.  58,000  c.  y.  of  rock  re- 
moved at  lock-site;  stone-cutting,  quar- 
rying, and  canal-paving  in  progress,  87, 
2482.     Cost  of  rock  removal,  87,  2482. 

1  §8 7-88.  22,645  c.  y.  excavated 
from  canal  prism  and  caisson  chamber; 
12,365  c.  y.  used  in  grading;  130  f.  of  wing 
wall  completed;  excavation  of  lock  cham- 
ber completed  and  concrete  foundation 
laid;  1,321  c.  y.  rubble  used  in  paving 
slopes  of  upper  canal  entrance;  132  c.  y. 
stone  quarried,  88,  2165-2168. 

1888-89.  95,981  c.  y.  bed  rock  and 
15,698  c.  y.  gravel  excavated;  1,965  c.  y. 
of  canal  walllaid;  5,035  c.  y.  of  stone  cut; 
430  c.  y.  bowlders  quarried;  plant  con- 
struction, 89,  2547-2550. 

1889-90.  6,038  c.  y.  bed  rock  and 
1,853  c.  y.  bowlders  excavated;  1,636  c.  y. 
concrete  made  and  laid;  pivot  stones 
placed;  construction  of  tail-bay  walls  l>e- 
gun;  335  c.  y.  basalt  stone  quarried,  90, 
3053. 

1890-91.  8,711  c.  y.  of  dimension 
stone,  12,520  c.  y.  of  dimension  basalt, 
and  42,988  c.  f.  of  faced  basalt  cut;  1,544 
c.  f.  of  stone  laid  in  lock  walls;  260  c.  y. 
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stone  laid  in  canal  wallH;  9,614  c.  y.  of 
concrete  made  an<l  placed;  2,085  c.  y.  bed 
rock  and  4,443  c.  y.  (gravel  and  eand  ex- 
cavated in  preparation  of  lock  masonry 
foandations;  repairs  t<>  plant,  01,  3329, 
3330. 

1991-99.  81,320  c.  f.  dimension 
granite,  basalt,  iMsalt-face  stone,  and  di- 
niennion  stone  cut;  604  c.  v.  rubble  quar- 
ried; 2,988  c.  y.  Htone  laid  in  lock  walls; 
260  c.  y.  stone' laid  in  canal  walls;  17,899 
c.  y.  concrete  made*and  laid;  8,033  c.  y. 
exc*avate<l  and  use<l  for  filling  in  behind 
wallH;  21,214  c.  y.  masonry  uned  in  con- 
striction of  north  abutment  of  lower  lock 
and  guard  gates,  an<i  south  wall  of  lock 
chanil)er,  92,  2824. 

lll9tl-93.  Preparations  made  for 
continuance  of  work,  93,  !)508. 

1M93-94.  2,575  c.  v.  masonry  and 
15,6:M  c.  y.  concrete  laid;  20,785  c.  y.  njck 
and  35,267  c.  y.  other  material  excavated, 
94,  2(U7. 

1II94-96.  17,230  c.  y.  masonry, 
27,050  c.  V.  concrete,  an<l  1,160  c.  y.  paving 
laid;  18,48;^c.  y.  rock  an<l  81,946c.  y.  loose 
material  exctivated.  The  lower  guard 
and  lock  gate's  coiuplete<l  and  the  upper 
guard  gates  put  in  plaiv,  95,  JJ570. 

1M95-96.  192.894c.  y.  rockand  earth 
excavated.  Masonry  work  completed 
and  gates  and  machinery  set,  96,  3267. 

lfil96-97.  Revetting  done,  portions 
of  north  and  south  walls  raised,  and  lock 
opened  to  navigation  on  Nov.  5, 1896, 97, 
3418. 

l(<97-9§.  Raising  of  embankment 
and  revetting  in  progress;  stone  gathered 
for  completing  walls  and  additional  ma- 
chinery placed,  98,  2981,2982. 

189S-99.  Revetting  in  progress; 
stone  quarrie<l  for  building  walls  of  upper 
lock,  preparations  made  for  construction 
of  movable  dam,  mving  in  progress, 
1,417  s.  y.  facing  for  slope  pavements 
quarried  ( photograplis  nhowing  condition 
of  works),  99,  3223,3224. 

1  §99-1900.  Protection  embank- 
ment or  wing  separating  the  lower  en- 
trance to  the  canal  from  the  river  rebuilt 
and  slope  w^all  on  the  south  side  of  the 
lower  entrance  to  the  canal  repaired; 
movable  dam  built  ready  to  put  in  place 
(plates;  photographs),  1900,  4327,  4328. 

Phynleal  cliaractcrlfitlcfi. 

General  characteristics  of  the  Cascades, 
75,  ii,  787. 

Action  of  ice  at  Hell  Gate,  75,  ii,  780, 
788. 

Difference  between  extreme  h.  and  1. 
w.,  76,  ii,  789. 

Record  of  fiootl  levels,  75,  ii,  791. 

Velocity  of  river,  79,  1851. 


Cascades  a  series  of  rapids,  with  a  fall  of 
37.3  f.  in  a  distance  of  5}  miles,  76,  ii,  667. 

Current  velocities  at  Cascades,  80, 2306. 

Movement  of  earth  of  rocky  slopes 
about  the  Cascades,  80,  2313. 

High-water  stages,  81,  2509;  85,2429. 

Rain-fall  records,  83,  2048;  84,  2251, 
85,  2438;  86,  1947;  87,  2485. 

Drainage  areas  of  river,  85,  2426. 

Fall  of  river  at  Cascades,  85,  2428. 

Highet^t  water  recorded  on  the  Colum- 
bia in  1 894, 94, 2647.  Report  on,  bv  Maj. 
Post,  95.  a572. 

Plann.     (^^>ee  EtiimcUes  »nd  Prajecix.) 

By  Maj.  Michler,  1875,  canal  and  kn-ks 
around  the  Cascades  of  the  Columbia, 
through  solid  rock,  2,600  f.  long;  rise  at 
1.  w.,  21  f. ;  3  locks,  215  f.  long,  40  f.  wide, 
and  16J  f.  deep;  lift  of  each,  7  f.;  esti- 
mate, 1700,000,  75,  ii,  772,  7W). 

By  Maj.  Wilson,  1877,  canal  around  the 
Cascades,  navigable  when  the  river  is  not 
higher  than  25  f.  above  1.  w.;  estimate, 
$1,188,680,  77,  1047. 

By  Board  of  Engineers,  1877,  extension 
of  breakwater  to  upper  end  of  Bradfords 
Island,  H  miles,  and  an  additional  loi'k; 
estimate,  $1,000,000.  78,  1341. 

Projects.    (See  I>tiinat4:8  and  Piaw. ) 
By  Mai.  Wilson,  1877,  as  modified  by 

'  the  Board  of  Engineers,  canal  around  the 

I  Cascades,  on  left  bank,  or  Oregon  side, 
7,200  f.  long,  50  f.  wide,  and  8  f.  deep  at 
1.  w.,  with  two  locks,  300  f.  long,  50  f. 
wide,  and  8  f.  deep  at  I.  w.,  to  be  naviga- 
ble at  all  stages  when  the  river  is  not 
closed  by  ice;  estimate,  $1,544,  545,  77, 
1047;  78, 138,  1333. 
By  Maj.  Wilson,  1878,  increased  width 

,  of  lo<'ks  from  50  f.  to  70  f.;  estimate, 
$30,000,  78, 138, 1338.  Approved  by  the 
Chief  of  Engineers  and  Secretary  of  War, 
78,  138,  1339.     Dimensions  of  canal,  79, 

;  1849. 

The  Board  of  Engineers,  1879,  recom- 

.  mended  the  imj)rovement  of  the  low- 
water  navigation  through  the  reefs  below 
the  canal  l)efore  the  commencement  of 

,  theconstnictionofthelockmasonrv,  80, 

'  2307,  2314;  81,  2571. 

In  1880  the  project  was  modified  by  tlje 
Board  of  Engmeers  to  provKie  for  iiavi- 
gation  from  1.  w.  to  a  stage  20  f.  above; 
the  construction  of  a  single  lock  near  tlie 
foot  of  the  rapids  462  f.  long,  90  f.  wide, 
and  with  a  lift  of  24  f.,  the  gates  to  be  70 
f.  wide;  canal  prism,  about  3,000  f.  long, 
90  f.  wide  at  bottom,  and  8  f.  deep,  81, 
327,  2564,  2576. 

In  1882,  to  provide  for  modifications  of 
project  and  improvement  of  channel  be- 
low canal,  a  revision  of  estimate  was 
made,  81,  321. 
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Amoont  appropriated  from  1876  to  1882, 
$805,000;  amoant  required  to  complete 
project,  $1,655,397.31,  8d,  2667;  total, 
$2,460,397.31,  83,  2043. 

In  1885  it  was  proposed  to  make  the 
widths  of  the  Kates  equal  to  width  of  lock, 
85,  2429. 

Increased  width  of  90  f.  approved  hy 
Board  of  Engineers  in  1886,  86,  1945. 

Total  amount  appropriated  to  1886, 
$1,142,500,  86,  1945. 

Amount  required  to  complete  project, 
$1,100,000,  86,  359. 

In  1887  a  revision  of  the  estimates  made 
the  total  estimated  cost  of  the  work 
$2,992,500,  87,  2477,  2480. 

In  1888  the  Board  of  Engineers,  to  which 
Capt.  Powell's  plan  for  lock  construction 
at  the  Cascades  was  submitted,  considered 
that  the  project  for  the  construction  of  the 
Cascades  Canal  should  be  limited  to  pro- 
viding for  navigation  up  to  a  stage  of  20 
f.  above  1.  w.,  ^ving  practically  an  all- 
year-round  navigation,  the  location  and 
dimensions  of  the  look  to  remain  as  pro- 
posed by  the  Board  of  1880,  and  the  upper 
guard  gate  of  the  lock  to  be  omitted;  width 
of  canal  above  the  lock  to  be  increased  to 
250  f.,  and  below  to  140  f.,  88,  2170-2174. 

In  1888  iron  jsias  substituted  for  wood 
in  the  construction  of  the  lock  gates,  89, 
2558. 

In  1890,  after  completing  the  details  in 
the  projecrt  for  the  lock  and  upper  guard 
gates  at  the  Cascades,  Maj.  Hand  bury  esti- 
mated the  cost  of  completing  the  project 
at  $1,745,516,  91,  3346,  3361. 

By  Board  of  Engineers,  1894,  for  utili- 


zation o!  a  part  of  the  canal  between  the 
upper  gates  of  the  lock  and  the  upper 
guard  gates  as  a  second  lock  by  putting  in 
a  concrete  floor  and  side  walls,  to  make 
the  canal  available  for  all  stages  up  to  42 
f.  above  1.  w.  of  the  lower  gauge;  for  modi- 
fying the  details  of  the  protection  works 
to  make  them  conform  to  the  highest  flood 
tide,  that  of  1894,  and  for  mamtenanoe; 
estimate,  $413,360.     96,  3582;  96,  3266. 

By  Capt.  Fisk,  1896,  for  raising  the 
height  of  the  north  wall  to  34  f.  and  a 
part  of  the  south  wall  12  f.,  to  enable  the 
locks  to  be  safely  operated  to  very  nearly 
the  highest  stage  at  which  boats  could 
reach  them  through  the  rapids  at  the  foot 
of  the  Cascades,  97,  3418. 

Outline  of  modified  project  and  status 
of  work  under  it,  99,  3222,  1900,  4324. 

Cascades  and  Dalles  of  the  Columbia, 
1874,  under  direction  of  Maj.  Michler,  by 
R.  A.  Habersham,  75,  125;  ii,  787;  76, 
ii,  639.     Reports,  75,  ii,  787,  790. 

Washington  Territory  side  of  Cascades, 
by  C.  M.  Bolton,  77, 1047, 1048.  Report, 
78   1338 

Cascades,  81,  1879-80,  2563. 

Maps. 

Of  proposed  canal,  78,  1338. 

Sketch  of  profile  along  center  line  of 
the  canal,  showing  excavation  up  to  June 
30,  1879,  79,  1846. 

Cascades,  88,  2046;  84,  2246,  2252; 
85,  2434. 

River,  85,  2426;  89,  2550. 

Photographs,  99,  3224;  1900,  4328. 


Part  C. — Columbia  River,  Oreg.  and  l¥a»h.     (See  WUlameite  and  Columr 

bia  riverSy  from  Porllandj  Oreg.f  to  the  sea. ) 


Appropriations. 


1878, 
1879, 
1882, 
1884, 
1886, 
1888, 

1890, 1 

1892, 
1894, 
1900, 


$5,000,  79,  182,  1791. 

5,000,  79,  182. 

7,500,  83,  2010. 

100,000,  84,  2224. 

187,500,  86,  1976. 

500,000,  88,  2158. 

75,000, 
475,000,  90,  3016. 
350,000,  92,  2811. 
338,180,  95,  3554. 
250,000,  1900,  4362. 


Total, «  2,293,180 


Conuneree. 

Commerce  to  be  benefited,  81,  2537; 
88,  2011,  2031;  84,  2225;  86, 1974,  1983; 
87,  2473,  2474. 

Delay  due  to  bar,  84,  2223. 

Draft  of  vessels  entering  river,  84,  2223. 

a $50,000  of  this  made  available  by  act  of  June  3, 1896,  for  improvement  below  Ton^e  Point. 
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Tonnage  out  and  in  bound  over  Colum- 
bia River  bar  for  1891-92,  92,  2817. 

Comparative  statement  of  principal  ex- 
ports from  1883  to  1892,  92,  2818. 

Description  of,  1900,  4433,  4454. 

Extensive  interests,  1899,  would  be 
benefited  by  improvement  of  the  river 
mouth,  1900,  4433. 

Contracts. 

1§§5.  L.  W.  Holt,  wharf  and  trestle 
at  Point  Adams,  85, 2385;  J.  F.  Steffen, 
4  stone  barges,  85,  2385.  P.  F.  Falbert, 
piles,  85, 2^7.  L.  Michael,  riprap  stone, 
85.  2387. 

18 §6*  Oregon  Paving  Co.,  piles  and 
stone,  87,  2474. 

1899.  P.  Hinkle,  rock,  64  cents  per 
ton,  89,  2531.  C.  P.  Church,  fascines, 
$2.74  per  cord,  and  poles,  24  cents  each 
89,  2531.  Paquet  &  Smith,  4  barges, 
$5,870  each,  89,  2533.  . 
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1890.  C.  P.  Church,  fascinefl  |2.84 
per  cord,  and  poles  23}  cents  each,  00, 
3014.  J.  £.  Smith,  rock,  63^  cents  per 
ton,  91.  3319. 

1991.  R.  Hovt,  fascines  $2.70  per 
cord,  and  poles  22  cents  each,  91.  3319, 

li93.  W.  H.  Maxwell  and  0.  Ho- 
ber,  stone,  63}  cents  per  s.  t.  ($63,500), 
98,  3492. 

£ii(|lneen. 

Chief  of  Enoinkbrs.  Reports,  80, 
240;  88,  332, 2011;  84,  335;  86, 364;  86, 
360;  87,  327;  88,  301;  89,  358;  90,  325; 
91,  412;  92,  386;  98,  447;  94,  413;  96, 
460;  96,  400;  97,  502;  98,  507;  99,  595; 
1900,  671,  676. 

BoABDS  OF  Eng inkers: 

Convened  at  New  York,  Feb.  12,  1881, 
to  consider  the  improvement  of  the  month 
of  the  Columbia  River.  The  Board  did 
not  consider  it  necessary  at  that  time  to 
submit  any  plan  for  improvement,  81, 
2548,  2552.  (Cols.  Tower  and  Newton 
and  Lt.  Col.  Abbot ) 

Board  constituted  by  S.  O.  No.  82,  C. 
of  £.,  1882,  to  report  upon  a  plan  for  the 
permanent  improvement  of  the  mouth  of 
the  river.  Report,  83,  2012.  (See  also 
Projects.)  (Lt  Cols.  Stewart,  Craighill, 
Comstock,  and  Mendell  and  Capt  Powell. ) 

Convened  at  Portland,  Greg.,  by  8.  O. 
No.  4,  dated  Feb.  11,  1893,  for  the  pur- 
pose of  considering  and  reporting  upon 
the  completion  of  the  work.  Report,  98, 
3499.  (IJol.  G.  H.  Mendell,  Maj.  W.  H. 
Heuer,  Maj.  T.  H.  Handbury.) 

Engineers  in  Charge: 

Maj.  G.  L.  Gillespie,  1878-^1.  Re- 
ports, 80,  2315,  2318;  81,  25:i4,  2536. 

Capt  C.  F.  Powell,  1881-87.  Reports, 
82,  2647;  88,  2010;  84,  2222;  86,  2382; 
86, 1972;  87,  2470. 

Maj.  T.  H.  Handbury,  1888-93.  Re- 
ports, 88,  2155;  89,  2529;  90,  3011,  3025; 
91,  3314;  92,  2808;  93,  3488. 

Maj.  J.  C.  Post,  1894-95.  Reports,  94, 
2631;  96,  3551. 

Capt.  W.  L.  Fisk,  1896-99.  Reports, 
96,  3250;  97,  3404;  (Maj.),  98,  3040; 
99  3246. 

dapt  W.  C.  lAugfitt,  1899. 

Capt.  W.  W.  Harts,  1899-.  Reports, 
1900,  4361,  4430,  4434. 

Assistants: 

R.  A.  Habersham.    Report,  80,  2317. 

G.  M.  Jessen.    Report,  80,  2321. 

Lt  E.  Burr.    Report  86,  1976. 

P.  W.  Eastwick.     Report,  86,  1980. 

G.  B.  Hegardt.  Reports,  80,  2535; 
90,  3017;  91,  3320;  92,  2811;  93,  3492; 
94,  2634;  96,  3555;  96,  3253;  1900, 
4440. 


OperatioiM. 

IST^SO.  Survey  of  mouth,  and  ef- 
forts to  increase  channel  depth  of  Sand 
Island  Shoal  by  scraping,  80,  2315. 

lSSO-81*  Survey  of  month  contin- 
ued; efforts  to  increase  depth  over  bar  by 
harrowing,  81,  2534^  2547. 

18S1-84*  Continuation  of  surveys 
and  studies  for  plans  of  improvement, 
84,2222. 

1884-89*  Construction  and  pur- 
chase of  plant  and  commencement  of 
work  by  hired  labor  on  tramway  for  con- 
struction of  Jetty,  86,  2383. 

188^86.  1,944  c.  v.  brush  mattress 
and  3,346  c.  y.  of  stone  placed  in  the  jetty; 
1,090  1.  f.  of  jetty  tramway  built,  86, 
1973.    Methods  of  construction,  86, 1961. 

1 8  86-8  7*  Difficulties  of  stone  trans- 
portation; construction  of  tramway  in 
promsB,  87,  2471,  2472. 

188 7-8 §•  Jetty  tramway  extended 
2,600  f.;  1,400  1.  f.  of  mattress  built; 
20,315  tons  stone  placed  in  jetty,  88, 
2156. 

1 888-89.  63,468  tons  of  rock  placed 
in  jetty;  4,176  1.  f.  of  tramway  built; 
4,432  1.  f.  of  mattress  built;  track  and 
wharf  construction  and  repairs  to  plant, 

89,  2535-2540. 
1889-90*    Mattress  foundation  and 

tramway  construction  advanced  1.7  miles; 
construction  of  pile  driver  and  repairs  to 
plant;  120.354  tons  rock  placed  in  jetty, 

90,  3012-^14. 
1890-91.    4,128   tons   of  rock  and 

4,400  cords  of  fascines  received  and  placed 
in  the  jetty;  1,700  1.  f.  of  shore-trestle 
piling  renewed;  repairs  to  tracks,  tram- 
wavs,  and  plant,  91,  3314-3317. 

1891-99.  Tramway  extended  1,088 
f. ;  30,000  tons  of  rock  dumped  in  widened 
portion  of  end  of  the  jetf^;  25,000  tons 
of  rock  used  in  securing  the  root  of  the 
jetty;  1,768  cords  of  f^udnes  and  3,528 
poles  used  in  mattress  construction,  92, 
2808  2809 

1891i-93.  131,608  tons  rock  placed 
in  jetty  and  repairs  made,  93,  3489. 

1  §113-94.  115,738  tons  rock  placed 
in  jetW  and  groins,  94,  2632. 

1894-95.  136,900  tons  rock  placed 
in  jetty,  groins,  and  shore  revetment 
96,3553. 

1895-96.  82,791  tons  rock  placed  in 
jettv  and  shore  revetment;  work  consid- 
ered as  completed,  96,  3251. 

Physical  characteristics. 

Description  of  mouth,  83,  2012. 

Movement  of  shore  lines,  80,  2316, 
2317,  2318;  81,  2540;  83,  ^1;  86, 1978, 
1980. 

Low-water  cross  section,  mouth,  88, 
2012. 
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'Stages  of  water  on  the  bar,  81,  2542; 
86,  l579. 

Description  of  ocean  bed,  88,  2026; 
86,  1978. 

Tidal  velocities,  83,  2013. 

Tidal  data,  81,  2550;  88,  2027. 

Tidal  prism,  83,  2013. 

Force  and  direction  of  wind,  88,  2028. 

Dischaise,  86,  2010. 

Description  of,  03,  3489,  3499;  95, 
3553. 

Survey,  1898,  showed  a  least  depth  on 
the  bar  of  29  f.,  1  f.  less  than  the  preced- 
ing vear;  survey,  1899,  showed  28  f. 
depth,  99,  3246;  snrvey,  1900,  showed 
23-24  f.,  1900,  4361. 

Description  of  mouth,  1899,  1900, 
4433.  Effect  of  the  jetty  and  cause  of 
shoaling  over  the  bar,  1900,  4436. 

The  mouth  of  the  Ck>lumbia  the  only 
deep-water  harbor  for  700  miles  on  the 
Pacific  coast  and  the  only  fresh-water 
harbor  there,  1900,  4438. 

Plana.     (See  Projects. ) 

By  Maj.  Gillespie,  1879,  dike  about 
10,000  f.  long,  of  lar^  rubblestone,  ex- 
tending from  the  inside  of  Point  Adams 
along  the  east  edge  of  Clatsop  Spit  to  the 
4-fatnom  curve  in  the  south  chaiinel,  the 
dike  to  rise  about  3  f .  above  low  water 
and  to  have  a  top  width  of  25  f.;  esti- 
mate, $4,750,000,  80,  2320;  81,  2546. 

In  1880  Maj.  Gillespie  proposed  a  pile 
dike  about  8,000  f.  long,  filled  with  fas- 
cines and  stone,  starting  at  the  northeast 
comer  of  Fort  Stevens  and  following  the 
12-f.  curve  around  Clatsop  Spit;  estimate, 
$430,000,  81,  2547,  2548.    Plan  not  ap- 

g roved  by  Board  of  Engineers  of  1881, 
1,  2535,  2552.  Board  did  not  consider 
it  necessary  to  submit  any  plan  for  im- 
provement, 81,  2552. 

Projecte. 

By  Board  of  Euffineers,  1882,  jetty, 
slightly  convex  to  the  north,  extending 
from  the  shore  near  Fort  Stevens  in  a 
northwesterly  direction  toward  a  point 
about  3  miles  south  of  Cape  Disappoint- 
ment; the  jetty  to  consist  of  random  stone 
placed  on  a  mattress  foundation,  and  to 
be  about  2,400  f.  in  length,  with  its  top 
at  low  water,  and  a  width  not  less  than  5 
f. ;  the  outer  7,500  f.  of  the  jetty  to  be 
faced  with  beton  blocks  of  from  5  to  20  c. 
y.  each;  estimate,  $3,710,000,  88,  2018; 


87,  2470.  Lt.  Col.  Mendell,  differing  on 
some  points  from  the  majority  of  the 
Board,  submitted  a  minority  report,  83, 
2034.  Congress  authorized  commence- 
ment of  improvements  recommended  by 
majority  of^  Board,  84,  402. 

In  1890  the  cost  of  completion  was  re- 
duced from  $2,423,000,  in  1889,  to  $525,000, 
90,  3016;  91,  3319. 

By  Board  of  Engineers,  1893,  modifi- 
cation of  former  project  to  provide  for 
raising  the  jetty,  and  for  the  construction 
of  four  low  groins  out  from  the  main 
jetty  to  aid  in  the  increase  and  per- 
manency of  any  sand  that  might  accu- 
mulate on  the  north  side  of  the  jetty; 
estimate,  $583,203.50,  93,  3502. 

In  1896  $50,000  was  transferred  from 
this  work  by  act  of  June  3,  1896,  to  the 
project  for  the  improvement  of  the  river 
below  Tongue  Point,  96,  3253. 

Capt.  Langfitt  estimated,  1899,  it  would 
cost  $2,531,140.51  to  form  a  40-f.  channel 
by  extending  the  jetty,  if  the  money  were 
appropriated  at  once,*  1900,  4439. 

Congress,  1900,  appropriated  $250,000 
for  repair  of  the  jetty  at  the  mouth  of 
the  river,  1900,  4362. 

Surveyi. 

Ordered  by  act  of  Mar.  3,  1879,  80, 
2315,  made  under  direction  of  Maj.  Gil- 
lespie, 1879,  80,  2315,  2318,  2319;  con- 
tinued, 81,  2538,  2550;  86,  1976. 

Comparison  of  various  survevH,  81, 
2549;  83,  20i4,  2021. 

Survey  of  the  mouth  of  the  river, 
made,  1891,  under  direction  of  Maj. 
Handbury,  91,  3325. 

Surveys  of  the  bar  at  the  mouth  of  the 
river,  made,  1892,  under  direction  of  Maj. 
Handbury,  92,  2810. 

Miscellaneous  surveyH,  94,  26139;  95, 
:}553;  96,  3252;  97,  3405;  98,3040;  99, 
3246. 

Examination  and  survey  of  the  mouth 
for  a  40-f.  channel  ordered  by  act  of  Mar. 
3, 1889.     Preliminary  examination  ma<le, 

1899,  by  Maj.  Fisk  (map),  99,  3246  (re- 
port favorable);  99,  3246;  1900,  4434. 
Survey  made  ])y  Capt.  Langfitt,  1899  (see 
Projects;  report  favorable),  1900,  4434. 

M.AP8.     81,  2546,  2552;  86, 1978, 1980; 

88,  2156;  89,  2534;  90,  3022;  91,  3325; 
93,  3496;  94,  2640;  95,  3560;  99,  3246; 

1900,  4362. 


Part  !>.— C^lnmbla  River,  Orei^.  (Cteaging  of  Heaters).    (See  WUlam' 

ette  and  Columbia  rivers.) 

Appropriations* 

1882,  $500,  83,  2076. 
1884,  1,000,  84,  2292. 
1886,  1,000,  86,  2010. 
1888,  2,500,  89,  2177. 
1894,  1,000,95,3596. 


1896,  1,000,  96,  3284. 
1899,  1,000,  99,  3250. 


Total,  8,000 
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Commeree. 

Much  l)enefite<l  hy  the  gaugeH  estab- 
lished, 08,  3528. 

EiiKlneers. 

C*iiiEF  OF  Engineers.  Reports,  98, 
457;  04,  418;  05,  4<i6;  06,  405;  07,507; 
08,  509;  00,  598;  1000,  675. 

Knoineerh  in  Cuar(}e: 

Maj.  T.  H.  Handburv,  1888-93.  Re- 
port, 03,  3528. 

Maj.  S.  C.  PoHt,  1894-95.  Reports,  04, 
2H64;  05,  3596. 


Oapt.  W.  L.  Fisk,  1896-99.  Reports,  06, 
3283;  07,  3432;  (Maj.)  08,  3042;  00, 
3250 

Ca'pt.  W.  C.  Langfitt,  1899. 

Capt  W.  W.  Harts,  1899  — .  Report, 
1000,  4368. 

Projects. 

Grange  removed  from  Astoria  to  Fort 
Stevens,  1899,  for  more  economical  main- 
tenancci  1000,  4368. 


Part  E.— Columbia  River  (Upper),  Urasta. 


Appropriations. 

IH90,  $70,000.00,  01,  3229. 
1897,  15.65,  act  July  19. 


Total,  70,015.65 

Commerce. 

l)ewTii)tion  of,  08,  3SS2. 
In  1H93  it  was  Hinall,  and  there  were 
pignn  of  a  decrease,  03,  3.'i82. 

Engineers. 

Chief  of  Knuineerh.  Reix)rtH,  80,  364; 
00,  329;  01,  406;  02,  ;^1;  03,  439;  04, 
4(W);  05,  449. 

Engineerh  in  Charge: 
Maj.  W.  A.  JoncH,  IHSH-m).     Report, 

00,  30()5,  3069. 

Maj.  T.   II.  Handhury,  1890-91.     Re- 
IK)rt,  00,  306(). 
Capt.  T.  W.  SvmoiiH,  1891-95.    Report^*, 

01,  3223;  03,  2716;  03,  3378;  04,  2593; 
05,  3393. 

As«<ISTANTS: 

J.  C.  Enpijjrn.     ReiH)rt,  00,  3067. 

J.  (i.  HolcomlK\     Reports,   01,  32:^0; 

02,  2718. 

Win.  (^ithlwrt.     KeiK>rt,  03,  'SS91. 

Operations. 

IW90-91.  Rock  removal  l)egun  at 
Prient  and  Cabinet  rapids;  15  ringbolts 
and  6  buovs  plained  at  Priest  Rapids,  01, 
3230. 

1991-93.  12,199  c.  y.  rock  blasted 
and  removed  at  Cabinet  Rapids;  1,894 
c.  y.  rock  removed  at  Rock  Island  Rapids, 

02,  2717. 

Physical  characteristics. 

Description  of,  00,  3069. 
Description  of,  international  boundary 
line  to  the  mouth  of  the  Okanogan  River, 

03.  3381. 

Volume  of  water;  current  velocities; 
sloi^es;  numerous  falls,  rapids,  and  dan- 
gerous rocks,  03,  3384. 

Some  of  the  obstructions  can  not  be 
passed  or  made  passable  by  any  system 
of  regulating,  03,  3384. 


List  of  obstractions,  08,  3384. 

Table  of  distances,  08,  3397.  . 

List  of  bench  marks,  memorandnm  of 
falls  and  levels  at  low-water  stage,  and 
rates  of  flow  of  water  in  most  rapid  pUu-es, 
Upper  Columbia  River,  08,  3398,  3399. 

Plans.    (See  Projects.) 

By  Maj.  Jones,  1890,  openii^  to  navi- 
^tion  the  reach  of  river  includini^  Priest, 
Cabinet,  and  Rock  Island  rapids,  b^ 
means  of  auxiliary  water  power;  esti- 
mate, 1138,000;  with  steam  plant,  esti- 
mate, $151,000,  00,  3074,  3075. 

Projects.     (See  Plawt. ) 

By  Capt.  Symons,  1890^  Rock  Island, 
Cabinet,  and  Priest  Rapids,  removal  of 
rock  and  putting  in  at  all  locations  where 
they  would  be  convenient  iron  posts  and 
ringbolts  to  which  ascending  boats  could 
make  ^t  their  lines  and  wind  themselves 
up  over  the  rapids  with  their  steam  cap- 
stans; estimate,  $550,000,  01,  3224-3225; 

02,  2716. 

In  1893  Capt.  Symons  estimated  it 
would  cost  $18,025,000  to  improve  the 
river,  the  international  boundary  line  to 
the  mouth  of  the  Okanogan  River,  08, 
3390. 

Surveys. 

Sllr^'ey  between  Wallula  and  the  British 
line,  ordered  by  act  of  Aug.  11, 1888,  made^ 
1889,  under  direction  of  Maj.  Handbur^', 
00,  3066. 

Survey  from  the  head  of  Rock  Island 
Rapids  to  the  international  boundary 
line,  made,  1891,  under  direction  of  Oapt 
Symons,  01,  3232. 

Survey  of  the  Columbia  River,  inter- 
national boundary  line  to  Rock  Island 
I  Rapids,  ordered  by  act  of  Sept.  19,  1890; 
I  report  submitted  by  Capt.  Symons,  1893. 
'  covering  such  a  survey  to  the  month  of 
the  Okanogan  River  only  (see  ProjecU), 

03,  3381. 

Maps.     02,  124,  125, 126,  127,  128, 129. 
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Bnirlneers. 

Ch I BP  OP  Engineers.    Report)  9 1 ,  409. 

Engineer  in  Charge.  Capt.  T.  W. 
Symons.     Report,  91,  3250. 

Absistant.  Wm.  Cuthbert  Report, 
91,  3254. 

Physical  characteristics. 

Description  of,  91,  3250. 


Surreys. 

Examination,  international  boundary 
line  to  mouth  of  B\f^  Blackfoot  River, 
ordered  by  act  of  Sept.  19,  1890,  made, 
1891,  under  direction  of  Capt.  Hymons 
(report  unfavorable),  91,  8250. 


Part  O. — Colninhia  River,  at  Three-mile  Rapids,  and  RtMit  Rail- 
way from  The  Dalles  Rapids  to  Celllo  Falls. 


Appropriations. 

1888,     a$i5,ooo,  90,  3030. 
1892,       «20,000,  act  July  13. 
1894,        100,000,  95,  3591. 
1896,        150,000,  96,  3281. 

Total,      270,000 

Commerce. 

Description  of,  82, 2695, 2696;  94, 2666. 
Population  and  products  of  the  adjacent 
country  rapidly  increasing,  94,  2667. 

Engineers. 

Chiep  op  Engineers.  Reports,  80, 
242;  81,  332;  90,  3028;  98,  458;  94,  418; 
96,  464;  96,  404;  97,  505;  98,  495;  99, 
582;  1900,  655. 

Boards  op  Engineers: 

Convened  at  Portland  ,Oreg.,  Aug.  21, 
1888,  to  report  upon  project  for  overcom- 
ing obstructions  to  navigation  in  the 
C<>lumbia  River  at  The  Dfiles  and  Celilo 
Falls,  and  at  Three  and  Ten  Mile  Rapids. 
ReiK>rtj  90,  3030.  (Cols.  Mendell  and 
Craighill  and  Maj.  Post.) 

A  Board  of  Engineers,  three  members 
from  civil  life,  convened  at  San  Francisco 
Oct.  17, 1892,  by  direction  of  8. 0.  No.  177, 
dated  July  29, 1892,  for  examination  into 
the  obstruction  of  Columbia  River  in  that 
portion  from  the  navigable  waters  below 
Three  Mile  Rapids  to  the  navigable  waters 
above  Celilo  Falls,  and  to  report  what  they 
l)elieved  to  be  the  best  plan  for  overcom- 
ing the  difficulties  of  navigation  of  the 
portion  of  the  stream  under  considera- 
ti<»n.  Report,  94,  2664.  (Col.  G.  H. 
Mendell,  Lt.  Col.  C.  R.  Suter,  Lt.  Col. 
W.  R.  King,  Maj.  C.  J.  Allen,  Corps  of 
Engineers;  Wm.  R.  Hutton,  Virgil  G. 
Bc^e,  and  E.  P.  Alexander. ) 

Enoineebs  in  Chaeoe: 

Capt  C.  W.  Powell.    Report,  82,  2690. 

Maj.  T.  H.  Handbury,  1893. 

Maj.  J.  C.  Post,  1894-95.  Reports,  94, 
2664;  95,  3589. 

Capt  W.  L.  Fisk,  1896-98.  Reports, 
96,  3279;  97,  3425;  (Maj. )  98,  2979. 

Capt  W.  W.  Harts,  1898-.  Reports, 
99,  3221;  1900,  4322. 


Assiotants: 

Lt  E.  Burr,  90.  3044. 

(Description  of  boat  railwav  and  appli- 
ances), 94,  2675. 

O.  R.  Pihl.     Report,  97,  3427. 

Legal  proceedings. 

Condemnation  proceedings  to  obtain 
right  of  wav  across  certain  lands;  damages 
awarded,  96,  3280. 

Description  of  lands  obtained  by  con- 
demnation proceeilings,  purchase,  etc.; 
damages  awarded  by  new  trials,  97,  3426; 
98,  2980. 

Title  to  some  lands  secured,  99,  3221. 

Agreement  made  by  which  the  Oregon 
R.  R.  &  Navigation  Co.  surrendered  to 
the  U.  S.  72.58  acres  for  the  boat  railway, 
the  U.  S.  to  furnish  the  R.  R.  Co.  with 
26.75  acres  of  other  land  and  to  pay  the 
actual  cost  of  the  relocation  of  the  tracks 
of  the  railway,  etc. ;  estimated  cont  to  the 
U.  S.  $88,493.20.  Not  approved  at  end 
of  fiscal  year  1900  by  Secretary  of  War, 
1900,  4322. 

Operations. 

1899-1900.  Repairs  made  to  Gov- 
ernment steamer  Cascades^  1900,  4323. 

Physical  cliaraeterlstles. 

Description  of.  Dalles,  82,  2692,  2695. 

Gauge  readings,  82,  2702. 

River  slope,  82,  2693. 

Current  velocities,  82,  2704. 

Description  of,  94,  2665. 

In  the  12  miles  of  river  covered  by 
this  improvement  there  is  a  total  fall  of 
about  80  feet  at  low  water  and  60  at  high 
stages,  94,  2666. 

Private  mrork. 

Steps  taken  to  build  a  private  portage 
road  by  a  number  of  persons,  99,  3221. 

Plans.     (See  Projects. ) 

By  Capt  Powell,  1882: 

(IJ  To  carry  the  Celilo  level  hy  a 
canal  wuth  a  lock  at  upper  end  to  a  flight 
of  locks  near  gauge  station  No.  4, 82, 2697. 

(2)  With  lift-locks,  as  in  (1),  to  dam 
the  river,  making  the  overfall  into  Big 
Eddy,  82,  2697. 


a  Survey. 
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eOEilJBiRIA  RITER— ContinQed. 

Part  G. — Colambla  RlTer,  at  ITIiree-Hlle  Raplils,  aad  m*.i^..« 
way  ft*oni  Tlie  Dalles  Rapids  to  Celllo  Falls— Oontinaed. 


(3)  Open  river  improvement  for  all 
stages  to  Celilo  Falls  and  lockage  at  the 
falls,  82,  2697. 

(4)  Open  river  improvement  for  lower 
stages  to  Celilo  Falls;  lockage  from  low  to 
mean  high  water  at  falls;  open  passage 
over  falls  for  higher  stages  and  lockage 
at  the  Dalles  Kapidn,  82,  2697. 

Kstimates,  low-water  proje<^t  (1),  (2), 
(H),  $7,674,495;  estimate's,  high-water 
pn)jeot  (1),  (2),  $2,842,848,  82,  2699, 
2711. 

By  Board  of  Kngineers,  1889,  removing 
lK>ats  from  the  river  at  the  foot  of  Dalles 
Kapids  and  returning  them  to  the  river 
at  the  head  of  Celilo  Falls  by  means  of 
hydraulic  lifts,  one  at  each  terminus, 
transporting  them  over  the  intermediate 
<listance  of  8  miles  on  a  railway;  also 
improvement  of  Three-Mile  Rapid;  esti- 
mate, $3,576,356,  with  an  annual  cost  of 
$80,000  for  maintenance,  00,  3042. 

Bya  minority  of  the  Board  of  Engineers 
of  1892  for  improving  Three  Mile  Kapids 
Inflow  the  lower  terminus  of  the  railway, 
at  an  estimate<l  cost  of  $170,000;  and  for 
the  construction  of  a  bcAt  railway  begin- 


ning at  Big  Eddy  and  terminating  above 
Celuo  Falls,  9  miles  in  length,  for  the 
passage  of  boats,  8  of  600  tons  each  in  each 
direction  in  twelve  hours,  on  the  soath 
side  of  Columbia  River,  the  railwav  to  be 
provided  at  each  terminal  with  hydraulic 
lifts,  etc.,  for  raising  and  lowering  the 
boats  from  and  to  the  tracks,  estimate, 
$2,264,467  (including  the  cost  of  the 
Three  Mile  Rapids  improvement),  04, 
2674,  05,  3590. 

Those  interested  in  the  navigation  of 
the  river  preferred  a  portage  road  instead 
of  the  railwav,  00,  3222. 

Photograpmi  showing  a  few  of  the  ob- 
structions which  the  boat  railway  wais 
designed  to  surmount,  00,  3222. 

Repairs  to  (iovemment  boat  authorized 
at  an  estimated  cost  of  $2,000,  lOOO,  4323. 

Sarveya. 

Ordered  by  act  of  Mar,  3,  1879,  80, 
242.  made,  1880,  under  direction  of  Maj. 
Gillespie  and  Capt  Powell,  82,  2690. 

The  line  of  the  railroad  definitelv  lo- 
cated, 06,  3280. 

Maps.     05,  3590. 


Part  II.— Columbia  River,  between  Yaneouver,  Waab.,  and  the 

mouth  of  tbe  Willamette  River. 


Appropriations. 

1H92,    $33,000,  03,  3504. 
1896,      67,000,  06,  3264. 


Total,  100,000 

Contracts. 

1N03.  Borthwick  &  Davison,  dam 
work — piles,  8 J  cents  per  I.  f.;  lumber, 
$12  })er  M  f.;  bolts  and  washers,  3}  and 
14 cents  each;  spikes  and  wire,  3}  and  4 
cents  per  pound;  rock,  55  cents  per  ton; 
fawcines,  $2.35  per  cord  ($19,954.13),  08, 
35a5.     Annulled,  04,  2643. 

1 II94.  R.  Smith,  repairs  to  dam,  etc. , 
a^regate  amount  of  bid,  $4,612.85,  04, 
2645. 

ISO 7.  J.  Hale,  construction  and  re- 
pair of  dam,  aggregate  amount  of  bid, 
$19,286.30,  08,  2989. 

1 809.  Wakefield  &  Jacobeen,  dike  ex- 
tension— piles,  lumber,  ironwork,  brush, 
stone,  $14,686,  00,  3231. 

Enfrineera. 

Chief  op  Engineers.  Reports,  01, 
421;  02,  395;  OS,  449;  04,  414;  05,  462; 
06,  403;  07,  504;  08,  499;  00,  586; 
1000,  661. 

Enoinbers  in  Chakqe: 

Maj.  T.  H.  Handbury,  1890-93.  Re- 
ports, 02,  2865,  2866;  08,  3503. 


Maj.  J.  C.  Post,  1894-95.  Reports,  04, 
2643;  05,  3566. 

Capt.  W.  L.  Fisk,  1896-98.  Reports, 
06,  3263;  07,  3414;  (Maj.)  08,  2987. 

Capt.  W.  W.  Harts,  1899-.  Reports, 
00,  3229;  1000,  4334. 

Operationa. 

1899-93.  About  2,800  f.  of  dam 
built,  08,  3504. 

1893-94.  Repairs  to  dam  made  and 
revetment  constracted,  04,  2644. 

1 894-95.  103,638  c.  y.  dredged,  05, 
3567. 

1897-98.  Repair  of  and  constraction 
of  dam  and  revetment  in  progress,  98, 
2988. 

1898-99.  Minor  repairs  made  to 
dam  built  1897-98;  extension  of  Hay  den 
Island  end  of  dam  for  about  700  f.,'  and 
construction  of  2  cross  dikes  to  connect 
the  700-f.  extension  with  the  head  of 
Havden  Island;  head  of  island  protected 
witn  revetment  (photographs),  00, 3230, 

1899-1900.  Dike  at  head  of  Hav- 
den Island  repaired,  1000,  4335. 

Ptayaieal  eharaeterlatlea. 

Description  of,  02,  2866;  06,  3265. 

Survey  of  1899  showed  that  dike  at 
Hayden  Island  had  hot  produced  the 
scour  for  which  it  was  designed;  scoor 
not  looked  for  then  until  two  or  three 
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COIilJlIBIA  lUrrEllr-Continued. 

Part  0.— CJolnml^la  River,  betureen  TameouTer,  Waali.,  and  Uie 

mouth  of  tbe  ^irillaBiette  River— Continued. 


Beafiona  of  high  and  low  stages  had  passed, 
1900,  4336. 

Projects. 

By  Maj.  Handbnir,  1891,  closing  the 
chnte  behind  Hayden  Island  opposite 
Vanoonver  by  a  pile,  brush,  and  rock  dam 
about  3,000  f.  long  and  4  f.  high  above 
low  water,  to  throw  the  water  passing 
down  this  chute  at  this  stage  into  the 
main  channel  to  remove  a  sand  bar  be- 
tween the  mouth  of  the  Willamette  and 
Vancouver;  estimate,  $33,000;  92,  2868; 
98,3503. 

By  Maj.  Post,  1895,  for  completing  the 
improvement  by  extending  the  dam  1,500 
f  .  paasinff  the  head  of  Hayden  Island  and 
turning  aownstream  at  its  outer  end,  the 
effect  of  the  dam  to  be  supplemented  by 
dredging  in  the  main  chaimel;  estimate; 
167,000;  96,  3264,  3265. 

By  Capt  Harts,  1899,  for  extension  of 
main  dike  downstream  for  700  f.,  this 


extension  to  be  connected  bv  2  dikes 
with  the  head  of  Hayden  Island;  esti- 
mate, $16,000.  Revised  estimate,  $25,516. 
99,  3229. 

Snrveya* 

Survey  ordered  by  act  of  September  19, 
1890,  made,  1891,  under  direction  of  Maj. 
Handbury,  92,  2866. 

Survey  to  determine  the  condition  of 
the  channel  and  to  ascertain  what  further 
improvement  wajs  needed  ordered  by 
Chief  of  Engineers,  1895 ;  report  submitted 
by  Maj.  Post,  1895  (see  Projects),  96, 
3264. 

Survev  made,  1899,  to  ascertain  whether 
the  dredging  provided  for  by  the  exist- 
ing project  would  be  necessary,  (see 
Pnysical  characteristics) ,  1900,  4335. 
(Maps.) 

Maps.     98, 2988;  99, 3230;  1900, 4336. 

Photographs.    09,  3230. 


Part  I.— Coiimibla  River,  Rock  Island  Rapids  to  Foster  Cireek 

Rapids,  UTasii. 


Appropriation. 

1895,  « $8,005.20,  96,  3397. 
Commeree. 

This  portion  of  the  river  is  a  waterway 
of  considerable  importance  in  connection 
with  the.  transcontinental  railroad  line 
known  as  the  Great  Northern,  96,  3534. 

Eni^lneers. 

Chxev  of  Ekginkkbs.  Reports,  96, 
450,  460;  96,  413;  97,  517. 

Enginebbs  in  Ohabob: 

Capt.  T.  W.  Symons,  1895.  Reports, 
96,  SS96,  3534. 

Capt  H.  Taylor,  1896-97.  Reports, 
96,  3380;  97,  3455. 

C.  F.  B.  Haskell.    Report,  96,  3537. 
P.  G.  Eastwick.    Report,  96,  3397. 

Operations. 

1894M^6.  4,055  c  y.  rock  removed, 
96,  3398. 

1 994^97*  Boom  to  aid  in  lining  up 
constructed,  96,  3381. 

Pbyslcal  eiiaraeterlstlcs. 

Description  of,  96^  3395,  3534. 
This  part  of  the  nver  is  80  miles  long, 
and  flows  through  a  deep  canyon  having 


an  average  fall  of  2.2  f .  per  mile.  In  1895 
the  difficulties  in  the  way  of  navigation 
were  swift  currents,  known  and  unknown 
rocks,  and  rapids,  96,  3395. 

list  of  bench  marks  established,  table 
showing  distances  of  prominent  places 
from  the  international  boundary,  from 
the  mouth  of  the  Columbia  River,  and 
elsewhere,  and  list  of  obstructions  in  the 
river,  96,  3542,  3543. 

Projects. 

By  Capt  Symons,  1895,  removal  of  ob- 
structing rocks  at  Rocky  Reach,  Methow 
Rapids,  and  where  found  necessary;  and 
for  proper  apparatus  for  lining  up  of  boats 
where  necessary,  96,  3396. 

In  1895  Capt.  Symons  estimated  it 
would  cost  $19,987  to  improve  this  part 
of  the  river,  96,  3537. 

Surveys. 

Survey  of  the  river  from  Rock  Island 
Rapids  to  Okanogan  River  ordered  by 
act  of  Au^.  17,  1894,  made,  1895,  under 
the  direction  of  Capt  Symons,  (see 
Projects),  96,  3534. 

List  of  bench  marks,  96,  3542. 

Maps.     96,  3542. 


a  Unexpended  balance  for  river  between  Rock  Island  Rapids  and  Priest  Rapids. 
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€OLiIJMBIA  BITEIIr*0)ntinued. 

Part  J.— Colmnbla  River,  belo^r  Tongue  Point  and  in  fk^nt  of 

Astoria,  ^hrei:. 


Appropriations. 

1896,   $50,000,  0  96,  3257. 
1890,     71,000,     90,  3245. 

Total,  121,000 

Commerce. 

Larae  local  and  foreign  commerce  uses 
this  channel,  96,  3608. 

Engineers. 

Chief  OF  Enoinebiw.  Reports,  96, 468; 
96,  401;  97,  502;  98,  507;  99,  3245; 
1900,  4360. 

Enqinbers  in  Charge: 

Maj.  J.  C.  Poet,  1895.    Report,  96, 36a5. 

Capt  W.  L.  Fisk,  189^99.  Reports, 
96,3256;  97, 3406;  (Maj.)p98,  3039;  99, 
3245. 

Capt  W.  C.  Langfitt,  1899. 

Capt  W.  W.  I&rts,  1899-.  Report, 
1906,  4360. 

Operations. 

1896-07.  103,231  r.  y.  dredged,  97, 
3407. 

1807-08.  59,150  c.  y.  dredged,  98, 
3039. 

1800-11IO0.  Preparations  made  for 
dredging,  1900,  4360. 


Physical  ciiaracterlstlcs. 

Description  of :  channel  extends  along 
the  front  of  Astoria  to  Smiths  Point,  a  dis- 
tance of  5i  miles,  and  forms  the  only  navi- 
gable connection  for  vessels  of  deep  draft 
Between  Columbia  River  above  Tongue 
Point  and  the  sea,  96,  3605. 

Projects. 

By  Maj.  Post,  1895,  removal  of  a  wreck 
of  a  steamer  and  an  outer  portion  of  the 
ledge  upon  which  it  rested,  supplement- 
ing the  work  by  dredging  a  waterw^ay  in 
front  of  Astoria  25  f .  deep  and  250  f .  wide 
at  bottom,  in  accordance  w^ith  the  general 
project  for  improvement  of  the  C€>lumbia 
and  lower  Willamette  from  Portland  to 
thesea;  estimate,  $121,550,  96,  3608;  96, 
3256 
"By  Maj.  Fisk,  1899,  removal  of  63,900 
c.  y.  rock  from  Sylvia  de  Grasse  reef,  99, 
3245. 

Survey. 

Sur\'ey  of  the  river  below  Tongue  Point 
by  way  of  the  southern  channel  in  front 
of  Astoria,  ordered  bv  act  of  Aug.  17, 
1894;  made,  1895,  by  'Maj.  Post  (report 
favorable;  see  Projects) ^  96,  3605. 

Maps.    96,  3608. 


COLUlliBIA  Ri¥ER,  WASH.,  cascades,  canal,  and  locks  at  (care 

and  operation  of) . 


Appropriations.  ^ 

1897,  $2,434.72 

1898,  4,533.79 

1899,  6,683.62 

1900,  5,296.13 


Total,  18,948.26 

Commerce. 

Description  of,  97,  3424;  98,  2985. 

Engineers. 

Chief  of  Engineers.  Reports,  97, 
505;  98,  498;  99,  586;  1900,  661. 

Engineers  in  Charge: 

Capt.  W.  L.  Fisk,  1897-98.  Reports, 
97,  3423;  (Maj.),  98,  2983. 

Capt.  W.  W.  Harts,  1898-.  Reports, 
99,  3224;  1900,  4329. 


Operations. 

1S96-97.  Canal  and  locks  formerly 
opened  to  navigation  on  Nov.  5,  1896. 
Repairs  made  to  both  lower  culvert 
valves  97  3423. 

1897-98.  About  2,000  c.  y.  dredged 
from  lower  entrance  to  canal;  culvert 
repaired,  98,  2983. 

1898>99.  Repairs  to  culverts,  99, 
3225. 

1 899-1 900.  Sand-blast  machinefor 
cleaning  lock  gates  built;  cleaning  and 
painting  of  lock  gates  in  progrees; 
changes  made  in  culverts,  1900,  4330- 
4331. 

Physical  ciiaracterlstlcs. 

Meteorological  observations  and  gauge 
records,  99,  3228;  1900,  4334. 


a  This  is  the  unexpended  balance  of  the  appropriation  for  the  improvement  of  the  mouth  of  Colom- 
d  Wash. 


bia  River,  Oreg.  an 
6  Expenditures  ui 
ating  and  keeping  in  repair  canaljs  and  other  pii 


6  Expenditures  under  permanent-indefinite  appropriation  provided  by  act  of  July  5, 1884,  for  oper- 

blic  workn. 
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COIilJMBIJS.    (See  OiaUahoochee  Bwer. ) 
COMBAHEE  BITER,  S.  €.     (See  Lackahatchie  River.) 


Eni^neert. 

Chief  of  Engineebs.  Report,  89, 
158. 

Engineer  in  Charge.  Capt.  F.  V.  Ab- 
bot.    Report,  89,  1211. 

Physical  characteiiitie*. 

Deecription  of,  89,  1211. 


Survey. 

Examination  to  determine  whether  the 
breaking  of  Bull  River  into  Combahee 
River,  near  the  head  of  Bull  River, would 
injure  the  navigation  of  Combahee  River 
ordered  by  act  of  Aug.  11,  1888,  made, 
1888,  under  direction  of  Capt.  Abbot, 
89,  1211. 


COBPTOIV'S  CBEEK,  N.  J.     (See  Shoal  Harbor,  K  J.) 
COMANICUT  MEiAlVD,  B.  I.(See  Narragansett  Bay,  R  I.) 


Commerce. 

Description  of,  95,  745;  97,  928. 

En^riiieers. 

Chief  of  Engineers.     Reports,    96, 
72;  97,  80. 

Engineebs  in  Charge: 


Phyifcal  characterlftl<Mi. 

Description  of,  96,  745;  97,  929. 

SurTcys. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  b>  Capt.  Bixby,  1895  (report 
unfavorable),  96,  745. 

Examination  ordered  by  act  of  June 
3,  1896,  made  by  Maj.  Lockwood,  1897 


Capt  W.  H.  Bixby,  1894-95.     Report, 
96   745. 
Maj.  b.  W.  Lockwood,  1896.    Report,      (report  unfavorable),  97,  928. 

97,  928. 


eOlWASANOA  B1¥EB.     (See  Oostenaula  River,  Ga.) 

COMECIJH  BIVEB,  ALA.  AND  FL.A.     (See  Escambia  and  Conecuh  rivers,) 

COIVEIIIAIJOH  AND  KMKIMIMETAS  BIVEBS,  PA. 


Commerce. 

Deecription,  79,  1394. 

Engineers. 

Chibf  op  Engineers.  Reports,  78, 
109;  79,  147. 

Enoinbsr  in  Charge.  Maj.  W.  E. 
Merrill,  1878.    78,109.   Report,  79, 1388. 

Assistant.  J.  Worrall.  Report,  79, 
1390. 

Phytileal  characteristics. 

Fall  of  Conemaugh  and  Kiskiminetas 
rivers,  between  Johnstown  and  the  Alle- 
gheny River,  79,  1389. 

Water  supply  by  means  of  reservoirs 
sufficient,  79,  1391. 

Plans. 

By  J.  Worrall,  water  communication 
Havre  de  Grace,  Md.,  to  Pittsbui^,  Pa., 
having  vertical  lockage  of  2,700  f.,  divided 
into  3  sections:  Eastern  division,  from 
mouth  of  the  Susquehanna,  along  that 
and  the  Juniata  rivers,  to  Frankstown, 
with  a  canal  and  slack  water  navi^tion, 
requiring  912  f.  of  lockaee,  estimate, 
110,720,000;  difficulties  in  damming  the 
Susquehanna  River,  79, 1392,  1393,  1397. 
Middle  or  mountainous  division,  from 
Frankstown,  on  the  Juniata,  to  Johns- 
town, on  the  Conemaugh,  by  independent 


canals  and  partial  slack  water  navigation 
on  the  Conemaugh  River,  requiring  1,339 
f.  of  lockage,  by  tunneling  through  the 
mountains,  water  supply  by  feeilers  from 
reservoirs;  estimate,  $15,607,000,  79, 
1392,  1393, 1397.  Western  division,  from 
Johnstown,  via  Conemaugh,  Kiskimin- 
etas,  and  Allegheny  rivers,  to  Pittaburg, 
by  slackwater  navigation,  requiring  449  f. 
of  lockage;  estimate  $4,51«,700,  79, 1393, 
1396,  1397.  Total  estimate  for  single 
locks,  $30,845,700;  for  double  locks, 
$40,000,000,  79,  1397. 

List  of  reservoirs,  79,  1395,  1397. 

Discussion  of  advantages  and  disad- 
vantages of  slackwater  navigation,  79, 
1392. 

Discussion  of  possibility  of  surmount- 
ing all  engineering  difficulties,  79,  1388, 
1391. 

PriTate    (State    and    corporate 
iirork). 

The  "main  line  of  Pennsylvania's  pub- 
lic works,'*  running  from  Philadelphia 
to  Pittsburg,  consisted  of  railway  from 
Philadelphia  to  Columbia,  canals  from 
Columbia  to  the  foot  of  the  Allegheny 
Mountains,  portage  railway  across  the 
Alleghenies,  and  canal  and  slackwater 
navigation  from  Johnstown  to  Pittsburg, 
about  409  miles  in  length,  79,  1390. 
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Surveyt* 

Under  direction  of  Maj.  Merrill,  1878- 
79,  by  J.  Worrall,  reoonnoisBance  of 
Conen^augh  and  Kiskiminetas  rivers; 
alHo  a  survey  for  water  oommanication 


from  Ohio  River  at  Pittsboig,  Pa.,  to  the 
Che8ai)eake  &y  at  Havre  de  Grace, 
Md.,  via  Allegheny,  Kiakiminetafl,  Gone- 
maugh,  Juniata,  and  the  Susquehanna 
rivers.    Reports,  79,  1388,  1390. 


CONEWANOO  CREEK,  N.  Y.  AMD  PA.     (See  Allegheny  River.) 

CONEY  ISLAND  CHANNEI^,  N.  Y. 


Commeree. 

The  channel  much  used  by  small  sail- 
ing vessels,  steamers,  and  by  scows  loaded 
with  refuse  of  New  York  City,  97,  1049. 

Enffineera. 

Chibp  of  £nginkkr8.    Report,  97, 115. 
KmiiNEBR  IN  Charge.     Lt.  Col.  Wm. 
Ludlow,  1897.     Report,  97,  1048. 


Physical  characterlitics. 

Description  of,  97,  1049. 

Survey. 

An  examination  from  Norton  Point  to 
bell  buoy  with  a  view  to  16-f.  depth  or- 
dered by  act  of  June  3, 1896,  made,  1896, 
by  Col.  Gillespie  (report  favorable),  97, 
1049. 


CONEY  ISLAND  CREEK,  N.  Y. 


Commeree. 

Unimportant,  97,  1051. 

Eiifflneen. 

Chief  op  Enoinebrs.    Report,  97, 115. 

Engineer  in  Charge.  Lt.  Col.  G.  L. 
Gillespie,  1897.     Report,  97,  1050. 

Assistant.  A.  Doerflinger.  Repoit, 
97,  1051. 

Phyaleal  charaeterlatlet. 

Description  of:  Small  creek,  tidal,  200 


to  50  f .  wide,  2(  miles  long,  crossed  by 
many  bridges,  connecting  Gravesend  Bay 
with  Sheepshead  Bay,  N.  Y.,  and  sepa- 
rating Coney  Island  from  the  mainland 
of  Long  Island,  97,  1050. 

SurYe^r. 

I      Examination  ordered  by  act  of  Jane  3, 
1896,  made,  1896,  by  Lt.  Col.  Gillespie 
I  (report  un&vorable),  97,  1050. 


CONEY  ISLAND  POINT,  N.  Y.     (See  Long  Island  CoaM. ) 
CONOAREE  RIYER,  8.  C.     (See  Waieree  River,  S.  C.) 


Appropriations. 

1886,  17,500,  87,  1095. 
1888,  7,500,  88,  945. 
1890,  5,000,  90,  1225. 
1892,  5,000,  92,  1218. 
1894,  4,000,  95,  1420. 
1896,  2,000,  96,  1180. 


Total,  :^1,000 

Commeree. 

Important,  86,  1140,  1142;  87,  1093, 
1096 

Description  of,  93,  1493;  94,  1094, 
1099;  96,  1420;  96,  1181,  1185. 

In  1892-93  the  freight  carried  on  the 
river  amounte<l  to  2,781  tons,  93,  1492; 
in  1893-94,  7,974  tons,  94,  1093;  in 
1894-95,  8,993  tons,  96, 1419;  in  1895-96, 
18,307  tons,  96,  1180. 

Englneeni. 

Chief  of  Engineers.  Reports,  86, 
177;  87,  138;  88, 133;  89,  156;  90, 139; 
91,  174;  92, 173;  93,  187;  94,  171;  96, 
196;  96, 175;  97,  221;  98,  218;  99,  251; 
1900,  285. 

Enginbebs  in  Chabgb: 

Capt.  W.  H.  Bixby.  1885-89.  Reports, 
86,  1140,  1143;  88»  943. 


Capt.  F.  V.  Abbot,  1889-97.  RepcMis, 
89,  1193;  90,  1224;  91,  1464;  92,  1217; 
93,  1491;  94,  1092;  96,  1418;  96,  1179; 
97  1468. 

Maj:  E.  H.  Ruffner,  1898^99.  Reports, 
98,  1280;  99,  1539. 

Capt  J.  C.  Sanford,  1900-.  Report, 
1900,  1863. 

Assistants: 

S.  McBee.    Report,  86,  1144. 

R.  H.  Whitford.  Reports,  86,  1140, 
87,  1095;  88,  946,  89,  1194;  90.  1226 
91,  1466;  92,  1218;  93,  1493;  94,  1093 
96, 1420;  96,  1181;  97,  1470. 

Operations. 

1§8<^87.  Partial  removal  of  ob- 
structions from  the  river  between  month 
and  Granby  so  as  to  give  a  3-f.  depth  at 
low  water,  87,  1094,  1095. 

1887-88.  73  logs  and  stumps  and  5 
cords  of  small  snags  removed  nom  the 
river  channel,  88,  944. 

1888-89.  13  logs  and  stompe  re- 
moved from  the  channel,  89,  1198. 

1 8  89-90.  1, 1 10  trees,  logs,  and  snags 
removed  from  the  channel;  450  trees  and 
8  cords  brush  cut  from  the  banks,  90, 
1226. 


BEPOBTS   OF  CHIEF  OF  EKOINEEBS,  U.  8.  ASHY. 


267 


CONOAHBE  RmSK,  8.  €.— Contiiiaed. 


1S90-9B.  1,374  anagB  and  stumpe 
cleued  from  the  channel,  and  913  trees 
and  58  cords  of  bruah  removed  from  the 
banks,  91,  1466. 

189 1-93.  105  snags  and  logs  and 
11  cords  of  small  snags  cleared  from  the 
channel,  92,  1218. 

1893-94.  About  700  stumps  and 
other  obstructiona  removed  from  the 
channel  and  banks,  94,  1093. 

1895-96.  About  1,300  snags  and 
other  obstructions  removed,  96,  1181. 

1 896-97.  About  150  snags  and  other 
obstructions  removed,  97,  1470. 

1897-98.  Over  1,100  snags  and  other 
obstmctions  removed,  98,  1^. 

Pliysleal  eharaeterlttics. 

Description  of,  86,  1140,  1144;  94, 
1096. 

Projects. 

By  Capt.  Bixby,  1884,  4-f.  navigation 
from  its  mouth  to  Granby  Landing,  47 


miles,  by  the  removal  of  snags,  logs,  rocks, 
and  slignt  shoals,  and  properly  protecting 
cavingbanks;  estimate,  $30,000, 86, 1144. 

In  1887  the  project  was  modified  by 
providing  for  the  clearing  of  obstructions 
to  the  natural  depth  of  the  river  above 
Grandby;  estimate,  $54,500,  87,  1093; 
91, 1465;  92,  1217. 

In  response  to  a  resolution  passed  by 
Congress,  1893,  Capt.  Abbot,  1894,  esti- 
mated that  the  cost  of  constructing  a  lock 
and  dam  just  below  Columbia,  8.  C, 
would  be  $250,000,  94,  1095;  96, 1186. 

Maj.  RufEner,  1897-98,  estimated  that 
$6,000  would  be  required  annually  for 
maintenance,  98,  1280. 

Surveys. 

Ordered  by  act  of  July  5,  1884,  made 
under  the  direction  of  Capt.  Bixby,  1885, 
86,  1140,  1143. 

Survey  from  Granby  to  the  foot  of 
Gervais  street  made,  1892-93,  under  the 
direction  of  Capt.  Abbot,  98,  1492. 

Maps.     87,  1094;  89,  1194. 


CONOAREE    R1¥ER,  S.  €.,   OERVAIS  i^TREET  RRIDOE, 

COE.IJMRIA,  TO  GRAIVBY. 


AppropiiatioiM. 

1899,  $50,000,  99,  1542. 

1900,  100,000,  1900,  1865. 


Total,  150,000 

C^ntraetf. 

1900.  G.  W.  Waring,  constructing 
lock  keeper's  house  and  other  necessary 
buildings,  $3,935,  1900,  1866. 

Engineeni. 

Chief  of  Exginbbrs.  Reports,  99, 
252;  1900,  286. 

Engineers  in  Charge: 

M^.  E.  H.  Kuffner,  1899.  Report,  99, 
1542. 

Capt.  J.  C.  Sanfonl,  1900-.  Report, 
1900,  1864. 


Assistant.  W.  A.  Leland.  Report, 
1900,  1866. 

Legal  proceedliiffs. 

Condemnation  proceedings  instituted, 
1899,  for  most  of  the  land  required,  99, 
1542.  Necessary  land  obtained,  1900, 
1865. 

Projects. 

By  Capt.  Abbot,  1894,  for  securing  a 
depth  in  the  2  miles  of  the  river  just  be- 
low Columbia,  8.  C,  equal  to  that  already 
provided  for  the  rest  of  the  stream,  by 
constructing  a  movable  lock  and  dam, 
estimate,$250,000,94, 1095;  96, 1186;  99, 
1542. 

SuFYejr. 

Survey  made,  1900,  under  di relation  of 
Capt.  J.  C.  Sanford,  1900,  1865. 


COMNEAUT  CREEK.     (See  Elk  Creek,  Ohio.) 
COIVNEAUT  HARBOR,  OIIIO.« 


Appropriations. 

1829,  $7,500.00,  66,  iii,  32. 

6,135.65,  66,  iii,  32. 

6,370.00,  66,  iii,  32. 

7,800.00,  66,  iii,  32. 

2,500.00,  66,  iii,  32. 

5,000.00,  66,  ui,  32. 

8,000.00,  66,  iii,  32. 

5,000.00,  66,  iii,  32. 
10,000.00,  66,  iii,  32. 
1866, ft  20,513.74,  66,  iii,  4,  iv,  7;  67, 

139. 
1867,  10,000.00,  67,  139. 


1830, 
1831, 
1832, 
1836, 
1837, 
1838, 
1844, 
1852, 


1869,  <?    8,910.00,  60,  22;  70,  49.     Al- 

lotment. 

1870,  6,000.00,  70,  49,  181;  71,  47. 

1873,  400.00,  78,  342. 

1874,  1,500.00,  74,  51;  76,  315. 

1875,  1,000.00,  76,  56,  315. 
1880,  6,000.00,  80,  2172. 
1892,  40,000.00,  98,  3092. 
1894,  40,000.00,  96,  3120. 
1896,  40,000.00,  96,  2969. 
1899,  100,000.00,  99,  3073. 

Total,332,629.39 


oGoDneant  and  Elk  creeks  to  Ere  Harbor,  Pa.,  canal.    Survey— Report,  May  12, 1832.    (H.  Doc  No. 
482,  66th  Consr.,  2d  seas.) 
6  Error  of  17,000  in  aimropriation  of  1866  as  printed  in  list  of  appropriations,  79,  1702. 
eCalled,  19,000,  69,  i»  141,  142;  70.  181. 
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€)oiiuneree.    . 

Description  of,  90,  3120;  96,  2968,  97, 
3091. 

Shipments  of  coal  and  ore,  lai^,  94, 
2425;  96,  3120. 

The  freight  tonnage  in  three  years 
rose  from  nothing  to  500,000  tons,  96, 
2968;  the  average  annual  increase  ex- 
ceeding 100,000  tonJB,  98,  2686. 

Developing  very  rapidly,  99,  3072. 

Contract*. 

1§66«  Kenneth  &  McKenzie,  ma- 
terials and  labor,  66,  iv,  8,  74;  67,  139. 
J.  Loveday,  iron,  66,  iv,  8,  74;  67,  139. 

1S71.  H.  W.  Smith,  materials  and 
labor,  71,  196;  72,  233. 

16§1.  J.  W.  Dennis,  pile  construc- 
tion, 81,  2329. 

1S93.  L.  P.  &  J.  A.  Smith,  pier  con- 
struction, $35,906.40,  93,  3093. 

1 99  ft.  CM.  Carrier,  hemlock  timber, 
|10  per  M  f . ;  E.  D.  Weimer,  white-j)ine 
timMr,  $21.37  per  M  f.;  Wm.  Pattison, 
ironwork,  $2,447.86;  Kelley  Island  Lime 
&  Transport  Co.,  stone,  $5.55  per  cord,  95, 
3121. 

1997.  E.  F.  Loud,  hemlock  timber, 
$10.98perMf. ;  C.  H.Carleton, white-pine 
timber,  $19.40  per  M  f.,  97,  3092.  T.  C. 
Gill  &  Co..  ironwork,  $1,871.65;  Breck- 
inridge &  Uber,  riprap  stone,  95  cents  per 
ton  ( $2, 375 ) ;  Kelley  Island  Lime  <&  Trans- 
port Co.,  filling  stone,  $1.18  per  ton 
($7,788K  97,  3093. 

1899.  J.  B.  Donnelly,  breakwater 
construction  (dredging,  timber,  stone, 
ironwork),  $23,404.20,  99,  3073.  E.J. 
Hingston, dredging,  18  cents  i)er  c.  v.  (cir- 
cular letter)  99,  3072. 

Eii|i;ineer0. 

Chiep  op  Engineers.  Reports,  66,  4, 
iii,  32,  iv,  7;  67,  30;  68,  42;  69,  22,  38; 
70,  49;  71,  47;  72,  44;  78,  44;  74,  51; 
75,  66;  76,  108;  77,  115;  78,  130;  79, 
173;  80,  228;  81,  312;  82,307;  83,315; 
84,  319;  85,  343;  86,  338;  87,  303;  88, 
276;  89,  328;  91,  373;  92,  352;  98,413; 
94,  377;  95,  412;  98,  367;  97,461;  98, 
451;  99,  534;  1900,  601. 

Enqinsbrs  in  Charge: 

Capt.  Howard  Stansbury,  1856,  S.  Doc. 
42,  35th  Cong.,  Ist  sess. 

Lt.  Col.  J.  D.  (xraham,  1857.  S.  Doc.  42, 
35th  Cong.,  1st  sess. 

Col.  T.  J.  Cram,  186d-68.  Reports,  66, 
iv,  6-10,  69,  72-75;  67, 139,  148,  230-233. 

Maj.  W.  McFarland,  1868-71.  Report, 
68,  160;  69,  141;  70,180. 

Capt.  G.  L.  Gillespie,  1871-73.  71,  89. 
Reports,  71,  196;  72,  233. 

Maj.  F.  Harwood,  1873-74.  78,  42. 
Reports,  78,  342;  74,  224. 

Lt.  Col.  C.  E.  Blunt,  1874-78.  74, 215. 
Reports,  75,  292,  315;  76,  ii,  515,  563; 
77,  963,  968. 


Maj.  W.  McFarland,  1878.  Report,  78, 
1264. 

Maj.  J.  M.  Wilson,  1878-82.  Reports, 
79,  1705;  80,  2166;  81,  2328;  82,  2412. 

Capt.  M.  B.  Adams,  1883-84.  Report, 
88,  1920. 

Capt.  £.  Maguire,   1884-85.      Report, 

84,  2118. 

Maj.  L.  C.  Overman,  1885-92.     Reports, 

85,  2245;  86,  1873;  87,  2332;  88,  2015; 
89  2340. 

Lt.  Coi.  J.  A.  Smith,  1892-  Reports, 
92,  2515;  98,  3089;  94,  2423;  95,  3117; 
96,  2965;  (Col.)  97,3090;  98,2683;  99, 
3071;  1900,  4091. 

AsSIfiTANTS: 

Maj.  F.  U.  Farquhar,  submitted  esti- 
mate, 66,  iv,  7. 
Capt.  M.  B.  Adams,  75,  53,  292. 

Efltlmatefl.    (See  Plans  and  ProjedJt, ) 

By  Lt.  Col.  (xraham,  extension  of  piers 
600  f.  to  12  f.  of  water,  repairs,  and  dredg- 
ing, $31,559.60,  S.  Doc.  42,  36th  Cong., 
1st  sess. 

By  Maj.  Farquhar,  under  direction  of 
OoL  Cram,  repairs  and  extension  of  west 

Sier  and  dredging  115  f.  wide  by  12  f. 
eep,  $31,112,  66,  iv,  7,  73. 

By  Col.  Cram,  additional,  to  complete 
the  work,  $10,638,  67,  140,  148. 

By  Maj.  McFarland,  repairs  of  injury 
caused  by  freshet,  $9,000, 68, 161 ;  to  com- 
plete the  work,  $6,000,  69,  142. 

By  Maj.  Harwood,  permanent  comple- 
tion, $3,500,  73,  342;  $1,000,  74,  224. 

By  Maj.  Wilson,  completion  of  existing 
project,  $26,092,  79,  173,  1706. 

<>peraUoiis. 

I§ft6.  890  f.  of  pier  rebuilt  on  old 
foundations;  120  f.  of  pier  repaire<l,  S. 
Doc.  42,  35th  Cong.,  Ist  sess. 

1S67-68.  Repairs  to  piers  continued 
and  material  collected  for  extension  of 
west  pier,  68,  160. 

1 S68-69.  East  pier  repaired  and  ex- 
tension to  west  pier  completed,  69,  141. 

1869-70.  Repairs  and  extension  to 
pier,  70,  180. 

1870-71.  Repairs  of  west  pier  head 
completed,  71,  196. 

1871-79.  Extension  of  east  pier  90 
f.,  72,  44. 

187 3-74.  West  pier  head  riprapped, 
74,  224. 

1 8  74-7  7.  Slight  repairs  of  piers,  75 , 
315;  76,  ii,  563;  77,  96S. 

1881-83.  473  1.  f.  pile  protection 
finished,  82,  2412. 

1 89 3-94.  Extension  of  old  west  pier 
completed,  94,  2423. 

1894-95.  A  device  to  throw  laige 
waves  from  the  end  of  the  pier  erected 
and  pier  construction  in  progress,  96, 
3118. 

1895-96.     Miscellaneous     dredging 
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done,  repairs  made  to  outer  end  of  new 
west  pier,  and  in  connection  with  pre- 
ceding year  600  1.  f.  of  east  breakwater 
constructed,  06,  2965. 

1996-97.  Breakwater  construction 
commenced,  97,  3090. 

1897-99.  282  I.  f.  west  breakwater 
completed  in  connection  with  previous 
year,  15,776  c.  y.  dredged,  and  repairs 
made  to  east  pier,  98,  2685,  2686. 

1999  99.  Lines  of  breakwaters  laid 
out  on  heavy  ice  formation;  9,000  c.  y. 
drec^ed,  99,  3071. 

1999-1909.  16.500  c.  y.  dredged; 
preparations  made  for  breakwater  con- 
stxnction,  1900,  4092. 

Physical  charactertsficfl* 

Description  of,  66,  iv,  6;  67,  139;  98, 
3090;  96,  2970,  2971. 

Besach  at  inner  end  of  west  pier  washed 
away  in  a  remarkable  way  by  the  sea,  99, 
3072. 

Action  of  breakwaters  at  the  harbor  on 
sand  movement,  1900,  4092;  bar  forma- 
tion, 1900,  4092. 

Plans.     (See  Egtimnies  and  Projects. ) 

By  Lt  Col.  Graham,  repairs,  dredging, 
and  extension  of  piers  to  12  f.  of  water, 
S.  Doc.  42,  35th  Cong.;  Ist  sess. 

By  Col.  Cram,  pile  pier  proposed,  de- 
scription of,  66,  iv,  69. 

Maj.  Overman  reported,  1888,  that  un- 
less the  facilities  of  the  harbor  were 
increased  further  improvement  would  be 
unnecessarv,  88,  2015. 

In  1889  Maj.  Overman  estimated  that 
the  repair  and  removal  of  piers  and  revet- 
ment and  dredging  to  16  f .  depth  through 
harbor  entrance  would  cost  $115,000,  89, 
2341. 

In  1891  Maj.  Overman  recommended 
the  construction  of  new  piers  and  dredg- 
ing between  them  to  a  depth  of  17  f. ,  each 
pier  to  be  about  2,000  f.  long  and  to  ex- 
tend to  the  17  f.  curve  in  the  lake;  esti- 
mate, $418,140,  92,  2519. 

PiiTate  urork. 

Description  of  work  done  by  the  Pitts- 
buig,  Shenango  and  Lake  Erie  K.  R.  Co. 
for  the  improvement  of  the  harbor,  93, 
3091;  94,  2425;  95,  3120;  97,  3090;  99, 
3072. 

Projects.    ( See  EstimcUes  and  Pkms, ) 
Original,  76,  315;  76,  ii,  563;  77,968. 
By  Capt.  Maurice,  1829,  closing  exist- 
ing channel  through  sand  bar  at  mouth 
of  river  by  means  of  parallel  piers  of  crib 
work;    estimate,    $20,001.65,  80,   2166. 
Project  completed  in  1835,  80,  2167. 
By  Col.  Cram,  1866,  repair  .of  existing 

Eier  work,  prolongation  of  west  pier  350 
;  and  dredging  channel  115  f.  wide  and 
12  f.  deep;  estimate,  $31,112,  66,  iv,  7; 
67, 139;  80, 2169.  Project  completed  in 
1872,  80,  2170. 


B^  Maj.  Wilson,  for  east  pi^r,  480  1.  f. 
of  pier  and  381 1.  f.  of  superstructure;  west 
pier,  791 1.  f.  of  superstructure,  79,  1706. 

History  of  early  projects,  79,  1705. 

By  Maj.  Wilson,  1880,  restoration  of 
pier  and  construction  of  pile  work;  esti- 
mate, $35,090,  80,  2171;  86,  1873;  87, 
2332. 

By  Lt.  Col.  Smith,  1892-93,  for  widen- 
ing and  deepening  the  existing  old  chan- 
nel to  a  depth  of  17  f.  by  the  extension  of 
east  and  west  piers  each  480  f . ;  estimate, 
$500,000,  98,  3090. 

By  U.  Col.  Smith,  1892-93,  expending 
available  funds  in  extending  the  west 
pier  into  the  lake  as  far  as  possible  from 
the  old  west  pier  with  the  usual  type  of 
crib  and  superstructure  filled  with'  stone 
and  resting  upon  a  foundation  of  riprap 
stone,  93,  3090. 

Bv  Lt.  Col.  Smith,  1896,  constructing  480 
f.  of  pier  on  the  west  side,  for  extending 
east  pier  450  f.  and  west  pier  150  f.,  for 
two  breakwaters — one  on  the  west  side 
1,250  f.  long,  the  one  on  the  east  1,050  f. 
long — and  for  the  removal  of  rock  and 
other  material  at  an  eatimateil  cost  of 
$530,000,  to  obtain  a  depth  of  25.5  f.  in 
an  entrance  of  350  f.  width  and  a  depth 
of  20  f.  or  more  in  the  protected  area, 
96  2971. 

By  Col.  Smith,  1897,  expending  $:35,000 
of  the  appropriation  of  1896  on  the  con- 
struction of  the  breakwaters,  and  for  re- 
serving $5,000  for  maintenance  and  con- 
tingencies, 97,  3091. 

$8,000  was  reserved  from  appropriation 
of  1899  for  maintenance  of  piers  and 
channel  depths,  99,  3072. 

Method  of  constructing  breakwaters  to 
avoid  extensive  repairs,  1900,  4092. 

Surveys. 

By  Capt.  Stansbury,  in  1856,  S.  Doc. 
42,  35th  Cong. ,  1st  sess. 

Under  direction  of  Maj.  Wilson,  in 
1878-79,  79,  1705. 

Examination  made  in  1879, 80,  2170. 

Examination  for  deepening  and  widen- 
ing the  channel  ordered  by  avt  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Maj.  Overman,  89,  2340. 

Survey  of  Conneaut  Harbor,  made,  1891, 
under  direction  of  Lt.  Col.  Smith,  99, 
2517. 

Complete  hydrographic  survey  of  the 
harbor  and  the  lake  inside  the  25-f.  con- 
tour made  in  1894  under  direction  of  Lt. 
Col.  Smith,  96,  2966. 

Examination  of  the  channel  made, 
1898,  by  Col.  Smith,  98,  2685. 

Minor  surveys,  99,  3071;  1900,4093. 

Maps. 

Of  northern  and  northwestern  lakes, 
showing  location  of  this  harbor,  66;  81, 
2330;  93,  3090;  95,  3120;  96,  2972. 
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AppropzialloiiB. 

»rer •SZ7.8M.67 

B.— Below  Haitlord,  Gonn 257,888.12 

C— Above  Haitioctl,  Ooon 15.000.00 

Total .^. 600,640.09 

Part  A*— CoBMectirvt  Rlrer.^ 


1829 
1836 
1843 

1870 
1871 
1872 

1873 

1874 
1875 
1876, 

1878 
1879 


{ 


$130.00,    act  Mar.  2. 
<-30,000.00.    78.990. 
<'3,471.57,    Tpwb.     Doc.     No. 

373  1882. 
20,000.00,1  70, 74, 447;  71, 84, 
<*  20,000.00,  f     756;  78, 1003. 

{  -i^SSS;}  71.  8^.  756,  762. 
/     40,000.00,1-0   «2  tt^c 
\  rf25,000.00,f^*»'*^'^*^- 

20, 000. 00,  \  MQ  <v*  oi 

20,000.00,/  '^'  ^'  ^** 

20,000.00,    74,  101,  ii.  249. 

20,000.00,    76,  110,  ii,  300. 

20,000.00,    76,  51,   212;    77, 
45,205. 

30,000.00,    78,  50,  247. 
4,203.00,    19O0,  1330. 

10,000.00,    79,  56,  316. 


{ 


{ 


Total,    327,804.57 


C^Mtrarla, 

18 TO.  Albany  Dnedging  Co.,  dredg- 
ing; £.  R.  Seward,  pile  work,  70,  448; 
71,  756. 

1871.  M.  F.  Bniinard,  dredging; 
W.  D.  Daiflley,'  removal  of  rock;  C. 
McClellan  &  Son,  building  wing  dams, 
71,  760. 

187d.  M.  F.  Brainaid,  dredging; 
G.  W.  Townsend,  removing  wreck,  73, 
835. 

1873.  W.  £.  Redding,  granite,  $2.23 
per  ton,  78,  985. 

1874.  F.   H.   Smith,  granite,   $1.93 

per  ton; Goodspeed,  dredging,  $90 

per  day,  75,  ii,  297. 

187ft.    (loodspeed,  dredging,  $75 

per  day;  F.  H.  Smith,  granite,  $1.59  per 
ton,  75,  ii,  298. 

1877.  G.  W.  Townsend,  removal  of 
wreck,  77,  205. 

1878.  Sidney  Edsall,  building  wing 
dams,  78,  248;  E.  N.  &  A.  J.  Beardsley, 
dredging,  70,  317;  F.  H.  Smith,  granite, 
76  cents  per  ton,  70,  318. 

o  Burnet  to  Lake  Ck>nnecticat:  Survey— Report  Dec.  1, 1825.  Canal  from  Dodges  Falls  to  Hartford: 
Smrey— Report  Jan.  IS,  1831,  estimate,  t3,81 1,149.  At  Saybrook  Bar:  Survey— Report  Jan.  31. 18S7, 
estimate,  $54,880.50.  Canal  to  Memphremagog  Lake:  Survey— Report  Dec.  1, 1825.  H.  Doc.  No.  482, 
55th  Conk.,  2d  sesB. 

Mncluolng  improvement  below  Hartford,  at  Saybrook  Bar,  at  mouth  of  Salmon  River,  and  above 
Hartford. 

e  Saybrook  Harbor. 

If  Above  Hartford. 

e  Failed  to  enter  into  contract,  7S,  SSL 


Chief  of  Enqinkebs: 
Suggesting  the  use  of  Long's  scraper, 

68,  782. 

BeportB,  67,  18,  44;  68,  66;  69,  57; 
70,  74;  71,  84,  85;  72,  82;  78,  90;  74, 
100,  101;  76,  109,  110;  76,  60,  61;  77, 
45;  78,  49,  60,  249;  79,  65,  56. 

Enoinkbbs  in  Chabqb: 

Oapt  W.  H.  Swift,  1836-^7,  68,  782; 
78  99S  996 

Maj.  f>.  0.  Houston,  1867-70.    Reports, 

67,  448;  68,  764,  782;  69,  409. 

Maj.  G.  K.  Warren,  1870-83.  Reports, 
70,  446;  71,  766,  760,  762;  73,  830,  835, 
836;  78,  984,  986,  1003;  74,  ii,  248,  249; 
76,  ii,  297,  300;  76,  212,  213;  77,  204, 
206;  78,  246,  247;  79,  316,  319. 

AsBiOTANT.    T.  G.  EUis,  67,  450. 

Survey,  Hartford  to  mouth,  68,  766; 
river  above  Hartford,  71,  763. 

Survey  of  Enfield  Rapids  and  plan  for 
iniprovemenL  72,  840. 

Survey  and  plan  for  improvement  of 
Saybrook  Bar,  78,  990. 

Canal  from  Hartford  to  Warehouse 
Point,  78,  1005. 

Survey  from  Hartford  to  Holyoke,  74, 
ii,  250;  75,  ii,  303;  78,  264. 

Resistanoe  of  cords  and  floats,  76,  213; 
78,380. 

EaUmatefl.    (See  Plans  and  PrqjecU.) 

By  Maj.  Houston,  channel  Hartford  to 
month,  8  f .  in  depth,  170,000,  and  $10,000 
annually  for  maintenance,  68, 67,760, 756; 

69,  58,*  409;  70,  74.  Revised  for  9-f. 
channel  over  Saybrook  Bar,  $17,600;  for 
12-f.  chanuel  over  Saybrook  Bar,  $62,000, 

68,  784. 
By  T.  G.  Ellis,  aggr^iate  for  existing 

needs,  $64,310,  68,  779.  Jetties,  dikes, 
and  dredging  at  Saybrook  Bar,  $336,610, 
78, 989, 1000.  Five  wing  dams  and  locks 
at  Enfield  Rapids,  $850,000,  71,  762,  768. 
Various  plans  submitted,  72,  857.  Canal 
from  Enfield  Dam  to  Hartford,  $2,306,345, 
78,  1011. 

By  Maj.  Warren,  jetty  and  dredging, 
Saybrook  Bar,  $116,410,  73,  989.     { 187^ 
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To  complete  jetties,  $45,000,  77,  46,  206. 
(1878)  To  complete  project,  $30,000,  78, 
50,  247.  Enfield  Falls,  $870,000,  72, 835. 
838.  Thorough  improvement,  Hartford 
to  Holvoke,  $3,000,000,  72,  886.  Ouial, 
Enfield  Dam  to  Hartford,  $2,306,345,  78, 
1011.  Completion  of  proposed  project 
above  Hartfoid,  $835,801,  78,  50,  248; 
79,  56,  320. 

fixpendltmref  •    (See  PrinaU  work.) 
Union  Co.,  1800  to  1835,  $44,271,  68, 

767. 
Steamboat  company,  $34,000,  68,  768. 
City,  $12,000,  68,  768. 

Operations. 

1836-37.  Believed  to  have  been 
dre^^g  at  Saybrook  Bar,  78,  990,  996. 
Fonner  referred  to,  67, 450;  68,  67,  767, 
768. 

BxLOW  Habtford: 

1870-71.  Dredging  river  bars  and 
piling,  71, 84.  63,541  c.  y.  removed,  71, 
756. 

187 1-79*  8  f  .  channel  at  lowest  water 
obtained  by  dredfi:ing,  72,  82,  833. 
114,063  c.  y.  dredged  from  varioas  bars, 
25  c  y.  sohd  rock  removed,  and  547  piles 
driven,  72,  831,  834. 

1873-73.  West  jetty  at  Saybrook 
Bar  in  proness,  19,289  c.  y.  dredged  from 
river  biUB,  73, 985;  and  a  wreck  removed, 
78,989. 

1973-74.  River  bars  were  dredged, 
giving  channel  50  to  70  f .  by  9}  f. ;  west 
jetty  at  Saybrook  Bar  built  out  1,600  f., 
74,  100,  ii,  248. 

1874-79.  Dredging  on  river  bars 
continued;  west  jetty  completed,  total 
length  2,432  f . ;  east  jetty  commenced,  247 
f.  built,  76,  ii,  297,  298. 

187^76.  14,820  c.  y.  dredged  from 
river  bars;  esst  jetty  lengthened  to  1,144 
f.,  76, 212. 

1 8 76-77.  Dredgingand  removal  of  a 
wreck  in  progress;  repairs  to  west  jetty 
made,  77,  45,  205. 

1877-78.  River  bars  dredged;  wreck 
removed,  78,  49,  246. 

1878-79.  River  bars  and  Salmon 
River  dredged ;  east  jetty  extended  220  f . , 
79, 65.  56,  316. 

Abovb  Habtfosd: 

History  of  operations,  78,  1003,  1006; 
78.  247;  79,  319. 

1874^71.  Building  wing  dams,  71, 
84;  in  progress,  71,  760. 

1 8  71-73.  Winffdamsbuilton  Scantic 
River  Bar,  Strongs  Island  Bar,  and  Far- 
riiHSton  Bar,  72,  82,  835. 


1879-73.  Dredging  at  Barbers  Land 
ins  Bar,  78,  1005. 

1873-74.  Dredgingat  Barbers  Land- 
ing Bar,  74,  101,  ii,  249. 

Physical  characteiistiea. 

Described,  67,  450. 

Creneral  discussion,  68,  759;  71,  765; 
72,  839, 845. 

Saybrook  Bar,  78,  988,  993. 

Hartford  to  Enfield,  78,  1007. 

Hartford  to  Holyoke,  74,  ii,  251;  76, 
ii,  313,  369;  78,  267,  391. 

Plant.    (See  Estimaits  and  Projects, ) 
ByT.  G.  Ellis,  wing  dams,  71,  765. 

Canal  around  Enfield  Falls,  various  plans 

proposed,  72,  837,  847. 
By  T.  G.  Ellis,  d redoing  and  piling, 

68,  778.    Piers  and  dredging  at  Saybrook 

Bar,  details,  78,  997. 

PiiTate  (city  and  corporate)  work. 

(See  also  Expenditure*. ) 

Summary  of.  Union  Co.,  1800-1835,  68, 
766. 

Dredging  bv  the  steamboat  company 
and  city,  68,  ^68:  70,  447. 

Summary  of,  C<Miiiecticut  River  Co., 
72,843. 

Dredging  and  scraping  by  the  steam- 
boat company  at  Saybrook  Bar,  78,  996. 

Dredging  nver  bars  by  Hartford  &  New 
York  Steamboat  Co.,  1876,  77,  45,  204. 

Projects.     (See  Plans, ) 

By  Maj.  Warren,  wins  dams  at  fi\Q 
places,  Hartford  to  Enfield  Rapids,  71, 
84,  757. 

By  Maj.  Houston,  channel  200  f.  by  8  f., 
below  Hartford,  by  dredging  and  scraping 
the  harp,  68,  66,  750,  755,  776;  60,  57, 
409;  70,  447. 

By  Maj.  Warren,  jetties  and  dredging, 
Saybrook  Bar,  78,  985. 

Secretary  of  War. 

Rei'ommends  publication  in  full  61  Maj. 
Warren *H  surveys  and  examinations  be- 
tween Hartford  and  Holyoke,  78,  248. 

Surveys. 

Above  Hartford: 

1871-75.  By  T.  G.  Ellis,  under  di- 
rection of  Maj.  Warren.  Reports,  72, 
836,  840;  73, 1003,  1005;  74,  ii,  260;  75, 
ii,  300,  303;  78,  249,  264. 

Below  Hartford: 

1790.    J.  Copp,  78,  992. 

1770.    Capt.  A.  Parker,  73,  993. 

1836.  J.  \V.  Adams,  under  direction 
of  Capt.  Smith,  78,  993. 

1  §35-36-45-49-50.  By  Coast  Sur- 
vey, 78,  993. 
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1997.  By  T.  G.  Ellis,  under  direc- 
tion of  Maj.  Hoivton,  67,  18,  44,  450. 
Reports,  68,  754,  756. 

11173.  Bv  T.  G.  KlliB,  under  direc- 
tion of  Maj.  Varren.  Reports,  78,  986, 
990 

11174.  By  T.  G.  Ellis,  under  direc- 
tion of  Maj.  Warren.     Report,  76,  212. 


1879.  By  T.  G.  Ellis,  under  direc- 
tion of  Lt  Ck>l.  Warren,  79,  316. 

Maps:  - 

gsybrook  Bar,  1873,  78,  987. 

Surveys  between  Hartford  and  Holy- 
oke,  1871-1875,  by  T.  G.  Ellifl.  Plates 
Nob.  I  to  XVI,  inclusive,  78,  392. 

Survey,  Saybrook  Bar,  79,  318. 


Part  R.—C^nneetlcat  River,  below  Hartford,  C^nn.     (See  Part  A.) 


Appropriations. 

1880,  $10,000.00,  80,  398. 

1881,  30,000.00,  81,  578. 
45,000.00,  82,  566. 
35,000.00,  84,  642. 

6,479.32,  act  July  7. 
26,250.00,  86,  629. 
10,000.00,  88,  535. 

2,606.80,  act  Aug.  19. 
12,500.00,  90,  613. 
20,000.00,  93,  663. 
20,000.00,  95,  773. 
20,000.00,  96,  693. 
20,000.00,  99,  1159. 


1882, 
1884, 
1884, 
1886, 
1888, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  257,a36.12  | 

Commerce. 

Business  influenced  by  proposed  ini-  . 
provement,  80,  399. 

Contracts. 

1 8  79.  Hartford  &  New  York  Steam- 
boat Co.,  dredging,  16i  cents  per  c.  y., 

80,  397. 

19§0.  J.  Beattie,  riprap  granite, 
$1.05  per  ton,  81,  575.  kcDermott  & 
Daly,  dredging,  15}  cents  per  c.  y.,  81, 
575 

1»91.  E.  H.  Williams,  dred^ng,  13 
cents  per  c.  y.,  81, 576.  E.  H.  AViUiams, 
wing-dam  construction,  $1.60  per  c.  y., 

81,  577.  E.  H.  Williams,  riprap  granite,- 
$1.29  per  ton,  81,  577.  J.  McDermott, 
dredgipg,  148  cents  per  c.  v.,  82,  565. 

18§4.  H.  N.  &  A.  J.  Beardsley, 
dredging,  15  cents  per  c.  y.,  86,  636.  J. 
Beattie,  jetty  construction,  |1.16perton, 
of  stone,  85,  636. 

1S§6.  C.  H.  Edwards,  dike  con- 
Htruction,  Hartford,  87,  595.  J.  V.  Luce, 
(like  construction  at  Saybrook,  87,  595. 

1  § 8  7.  Pidgeon  Dredging  Co. ,  dredg- 
ing, 11^^  cents  per  c.  y.,  87,  595. 

I§§0.  J.  H.  Fenner,  hire  of  dredg- 
ing plant,  $8.45  per  hour,  89,  668. 

1b91.  Hartford  Dredging  Co.,  hire 
of  dredging  plant,  $8.20  per  hour,  91, 
756. 

'  1999.    C.  C.  Goodrich,  dredging,  12 
cents  per  c.  v.,  98,  911. 

1  so  5 •  Ne wburg  Dredging  Co. ,  d redg- 
ing,  lOi  cents  per  c.  y.,  s.  m.  ($9,000), 
96,  774. 


1896.  J.  P.  Randerson,  dredging, 
9J  cents  per  c.  y.,  s.  m.  (|S),000),  96, 
693. 

1 89  7.  Hartford  Dredging  Co. ,  d  redg- 
ing,  9  cents  per  c.  y.  ($9,000),  97,  950. 

1908.  Hartfonl  Dredging  Co.,  <lre<ig- 
ing,  7.8  cents  per  c.  y.  ($7,800),  98.  952. 

1899.  J.  P.  Randerson,  dreilging, 
91  cents  per  c.  y.  ($8,999.98),  99,  1160. 

1900.  Hartford  Dredging  Co.,  dre<lg- 
ing,  12  cents  per  c.  y.  ($7,980),  1900, 
1330. 

Enfflneem. 

Chief  of  Engineers.  Reports,  80, 
76;  81,  88;  89,  88;  83,  87;  84,  93;  86, 
80;  86,  82;  87,  45;  88,  46;  89,  58;  90, 
52;  91,  65;  92,  69;  93,  74;  94,  66;  96, 
75;  96,  73;  97,  86;  98,  91:  99,  104; 
1900,  119. 

Engineers  in  Charge: 

Lt.  Col.  G.  K.  Warren,  1870-a3.  Re- 
ports, 80,  396,  398;  81,  575;  82,  564. 

Lt.  Col.  W.  McFarland,  1883-86.  Re- 
ports, 83,  508;  84,  640;  86,  633. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  625;  87,  590;  88,  530,  536; 
89,  663;  90,  608,  614,  615;  91,  750;  92, 
658. 

Lt,  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 93,  908;  94,  632;  (Col.),  96,  768. 

Maj.  H.  M.  Adams,  1896.  Report,  96, 
689. 

Maj.  S.  8.  Leach,  1897-.  Reports,  97, 
948;  98,  949;  99,  1158,  1900,  1328. 

Assistant.  T.  G.  Ellis.  Report,  80, 
400. 

Operations. 

l§79-§0.  8,136  tons  stone  placed  in 
765  1.  f .  of  jetty,  34,692  c.  y.  dredged,  80, 
397. 

I§§a-§1.  26,062  c.  y.  dredged,  6,184 
tons  stone  placed  in  east  jetty,  81,  576. 

1§§1-6!I|.  9,017  c.  y.  dredged,  7,109 
c.  y.  stone  placed  in  dam,  4,984  tons 
granite  placed  in  jetties,  82,  565,566. 

l§§3-§3.  31,117  c.  y.  dredged, 
10,307  tons  stone  placed  in  wing  dam, 
83  509 

J§§3-§4.  61,342  c.  y.  dredged,  84, 
641. 

i§§4>S5.    148,366    c.    y.    dredged, 
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8,840  tons  stone  placed  in  jetty  extension, 
85,636. 

1§8^96*  1,582  tons  stone  placed  in 
jetty  extension,  24,054  c.  y.  dreaged,  86, 
627,  628. 

1886-97.  51,261  c.  y.  dredged  from 
shore  areas,  2,346  tons  stone  placed  in 
Hartford  dike,  6,829  tons  of  stone  placed 
in  Saybrook  jetties,  87,  592. 

1987-88.  1,080  tons  granite  deliv- 
ered in  west  jetty;  46,604  c.  y.  dredged, 
88,  533. 

1888-99.  98,511  c.  y.  dredged,  89, 
666. 

1889-90.  63,441  c.  y.  <lredged,  90, 
611. 

1890-91.  37,763  v.  y.  dredgini  from 
the  bars,  91,  754. 

1891-9d.  58,058  c.  y.  dredged,  92, 
661. 

1893-93.  42,424  c.  v.  dredged,  98, 
912. 

1893-94.  68,147  c.  y.  dredgeil,  94, 
635. 

1894-95.  60,425  c.  y.  dredge<l,  96, 
771. 

1895-96.  65,315  c.  y.  dredged,  96, 
691. 

1896-97.  73,370  c.  y.  dredged,  97, 
949. 

1897-98.  110,503  c.  y.  dredge<l,  98, 
951. 

1898-1900.  99,883  c.  y.  dredged, 
99,  1158;  1900,  1329. 

Physical  cliaraeterlt tiet. 

Description  of,  80,  401;  93,  908. 

Discharge  and  height,  Hartford,  1878, 
80,  408. 

Height  of  freshets  above  low  water, 
80,403. 

Slope  of  river,  80,  411. 

Table  of  borings,  Hartford  to  Roi*ky 
Hill,  80,  420. 

Description  of,  rise  and  fall  of  tides, 
88,  530. 

Part  C. — Connecticut  River,  above  Hartford,  Conn.    (See  Part  A.) 


Projects. 

The  project  of  1868  proposed  dredffing 
channels  8  f .  deep  at  low  water  and  100  f 
wide  at  Hartford,  Clay  Banks,  Pratts 
Ferry,  (.Ttastonbary^  and  Pistol  Point,  and 
a  channel  200  f.  wide  and  8^  f.  deep  at 
Saybrook  bar;  shore  protection  at  Hart- 
ford and  Weathersfield,  and  the  removal 
of  Chester  Rock,  68,  66,  750,  776;  69, 
409;  70,  447;  87,  591. 

In  1873  jetties  were  proposed  for  the 
improvement  of  Saybrook  bar,  with 
dredging  to  form  a  channel  9  f.  deep  and 
400  t  wide,  73,  985;  87,  591. 

By  Lt  Col.  Warren,  1879,  for  channel 
200  f.  wide  and  9  f.  deep,  Hartford  to 
Long  Island  Sound,  by  mattress  protec- 
tion of  banks;  rectification  of  banks  at 
Clay  Banks  and  Glastonbury  bar;  wing 
dams  at  Hartford  bar,  Pratts  Ferry  bar. 
Press  Bam  bar,  Glastonbury  bar,  and 
Dividend  bar;  estimate,  $330,000,  80, 
417,  418,  419,  420. 

By  Col.  Houston,  1887,  completion  of 
the  jetties  at  the  mouth  of  the  liver  to  a 
height  of  5  f.  above  high  water  and  a  top 
width  of  6  f.,  widening  the  channel  be- 
tween the  jetties  to  400  f . ,  with  a  depth 
of  12  f.  at  m.  1.  w.,  and  annual  dredging  to 
maintain  the  channel  from  Hartford  to 
Long  Island  Sound;  estimate,  $90,000, 
88,  532. 

By  Col.  Houston.  1889,  raising  the  dike 
at  Hartford  to  15  leet  above  low  w^ater; 
estimate,  $50,000.  Thus  increasing  the 
total  cost  for  completion  of  the  project  to 
$140,000,  89,  614,  615;  92,  659. 

Surveys. 

Examination  of  channel,  1880,  80, 
397. 

Survey  between  Hartford  and  Rocky 
Hill,  niatie,  1879,  under  direction  of  Lt. 
Col.  Warren,  80,  398. 

Mai>s,  88,  510;  86,  636. 


Appropriation. 

1880,  $15,000,  80,  396. 

Commerce. 

Probable,  description  of,  98,  981. 
Important,  Hartford  to  Holyoke,  98, 
988. 

Contracts. 

1880.  H.  &  N.  Y.  Transportation  Co., 
building  wing  dams,  $1.85  per  c.  y.,  80, 
395. 

1889.  C.  G.  Goodrich,  repair  of 
dikes,  97,  589. 

Eni^ineers. 

Chief  of  Enoineers.  Reports,  80, 75 ; 
81,  86;. 82,  87;  88,  87;  84,  93;  86,  80; 

9'2in—02 18 


86,  81;  87,  44;  88,  46;  89,  57;  90,  52; 
91,  64;  9d,  68;  98,  73;  94,  65;  96,  75; 
98,  111. 

Engineers  in  Charge: 

Lt.  Col.  G.  K.  Warren,  1870-83.  Re- 
ports, 80,  394;  81,  565,  566;  82,  564. 

Lt.  Col.  W.  McFarland,  1883-86.  Re- 
ports, 88,  507;  84,  639;  86,  632. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  623;  87,  587;  (Col.)  88,  527; 
89,  660;  90,  606;  91,  748;  92,  656. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 98,  907;  94,  630;  (Col.)  96,  766. 

Maj.  8.  S.  Leach,  1898 — .  Report, 
98,  976. 

Assistant.  T.G.Ellis.  Report, 81, 568. 
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COMNECTICIJT  RITER-^Vsntinued. 
Part  C— C^onnectleot   River,  above  Hartford,  €?onn.— Continued. 


OlMtrttctioiM. 

At  Ilolyoke  navigation  interrupter i  by 
a  dam  for  the  development  oi  pi>wer 
which  has  no  provieion  for  the  pasFage 
of  vespelH,  98,  977. 

DePi'ription  of  dam,  etc.,  at  Elnfield, 
built  by  the  Conne<'ticut  Power  Co.,  98, 
978. 

List  of  13  brideea  crocvinj;  the  river 
from  Hartford  to  Ilolyoke,  98,  981. 

Operations* 

ll»mO-M  1.  820  1.  f.  of  upper  dam  and 
643  1.  f.  of  lower  dam  finisherl,  81,  565. 

imil-Mti.  180  1.  f.  of  upper  dam  and 
185  1.  f.  of  lower  dam  completed,  82, 564. 

lMK4-h5.  1,029  c.  y.  Btone  placed  in 
dike,  85,  633. 

1^§6-Ii7.  Repair  of  wing  dams  at 
mouth  of  Famiington  River  and  at  Bar- 
bers Landing,  87,  588. 

Pliyiiieal  eliaraeterifftlcHi. 

Description  of,  above  Hartford,  81, 
569;  88,  528. 

Description  of,  Hartford  to  Hoi  yoke, 
98,  976. 

The  part  of  the  river  designated  in  the 
act  of  June  3,  1896  (.Sur/y//^),  34  miles 
long,  consists  of  two  stretches  of  diverse 
character.  From  Holyoke  to  Enfield 
dam,  18  miles,  the  beii  is  erosible,  while 


from  the  dam  to  the  foot  of  the  rapids  it 
is  mostly  noneroedble,  98,  977. 

Table  showing  duration  of  certain 
stages  of  the  river  above  Hartford  for  7 
years,  1871-77,  98,  980. 

Plans.     (See /Vo/>cte.) 

Bpr  Lt.  Col.  Warren,  1880,  canal  around 
Enfield  Falls,  on  east  bank  of  river,  ex- 
tending down  to  mouth  of  Ho<;kanum 
River,  opposite  Hartford;  estimate, 
$1,322,805,  81,  566;  87,  588. 

ProJeetA.     (See  Plans. ) 

Bv  Maj.  Warren,  1871,  increased  depth 
to  cnannel  with  wing  dams  at  five  places 
between  Hartford  and  Enfield  Rapids, 
and  by  dredging;  estimate,  $850,000,  71. 
84,  757.  No  general  project  adopted,  87, 
588;  88,  528;  91,  749;  92,  657. 

In  1897  Maj.  Leach  enti mated  it  would 
cost  $1,825,000  or  $2,075,000  to  improve 
the  river  between  Hartford  and  Hoi  yoke 
with  locks  and  dams,  etc.,  98,  988. 

Sarrejrs. 

Of  Farmin^on  River  Bar,  1879,  to 
ascertain  condition  of  channel,  80,  394. 

Survey,  Holyoke,  Mass.,  to  foot  of  En- 
field Rapids  ordered  by  act  of  June  3, 
1896,  made  in  1897  by  Maj.  Leach  (re- 
port favorable  to  improvement  of  the 
river  between  Hartford  and  Holyoke), 
98,  976. 


CO^^^ECTICIJT  RIYER  (Beiiows  Falls,  \U^  to  PlatUburg,  N.  H.)* 

Enn^ineeni.  '  Plans* 

Chief  of  Engineers.  Report,  84, 99.  |      In  1882  Maj.  Barlow  reported  improve- 

Engineer  in  Charge.  Maj.  J.  W.  Bar-  j  ment  not  worthy  to  be  made  bv  United 
low.     Report,  84,  659.  States,  84,  659. 

Pli^'slcal  ctaaraeteristicrs. 

River  described,  84,  659. 

CO^^STABLE  HOOK  (i^^  Hudson  River). 
CO^TE^TNIA  CBEEK,  N.  €. 


Approprlatlon«. 

1881,  $10,000,  81,  1010. 

1882,  10,000,  82,  1092. 
1884,  5,000,  84,  1042. 
1886,  15,000,  86,  975. 
1888,  5,000,  88,  860. 
1890,  7,000,  90,  1117. 
1892,  7,000,  92,  1124. 
1894,  10,000,  95,  1315. 
1899,   2,000,  99,  1492. 

Total,   71,000 

Commerce. 

Important,  81,  1012;  88,  855. 

Development  of  commerce  due  to  im- 
provement; reduction  in  transportation 
and  insurance  rates,  88,  862;  90,  1118. 


In  1893  it  did  not  appear  to  be  in  any 
way  useful  to  commerce  to  continue  the 
improvement  of  the  creek  above  Snowhill, 
31  miles  from  the  mouth,  93,  1385. 

The  channel  in  good,  navigable  condi- 
tion for  the  boats  plying  on  the  creek  in 
1894,  94,  1023. 

Description  of,  1900,  1801. 

Eni^neeri. 

Chi  bf  op  Enginerbs.  Reports,  8 1 ,  164; 
82,  159;  83,  166;  84,  172;  85, 164;  86, 
160;  87,  124;  88, 117;  89, 137;  90,  123; 
91,  158;  92,  158;  93,  172;  94, 157;  95, 
180;  96,  162;  97,  202;  98,  204;  99,  235; 
1900,  268. 

Enginbebs  in  Chabge: 
Capt.  C.  B.  PhiUips.    Report,  8 1 ,  1010. 
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Capt.  J.  Mercur,  1881-84.  Reports,  81 , 
1009;  82,  1091;  88,  854. 

Capt  F.  A.  Hinman,  1884^86.  Report, 
84  1042. 

Capt  W.  H.  Bixby,  1885-92.     Reports, 

85,  1060;  86,  973;  87,  1013;  88,  858; 
89,  1048;  90,  1115;  91,  1351. 

Maj.  W.  S.  Stanton,  1892-95.  Reports, 
92,  1123;  98,  1385;  94,  1022;  96,  1314. 

Lt  Col.  D.  P.  Heap,  1896.  Report, 
96,  1103. 

Capt  W.  E.  Craighill,  1897-98.  Re- 
ports, 97,  1389;  98,  1242. 

Capt  E.  W.  Van  C.  Lucas,  1899-.  Re- 
ports, 99,  1492;  1900,  1801. 

ASBISTAXTB! 

RWhitford.  Reports. 8 1,1010;  88,860. 

R.  Ransom.  Reports;  82,  1092;  88, 
855;  84,  1042;  85,  1061;  86,  975;  87, 
1015    89,  1050;  90,  1117;  91,  1353. 

W.  H.  Chadboum,  jr.  Reports,  96, 
1104;  97,  1390. 

Operations. 

1881-§S>.  Lower  25  miles  of  river 
cleared  ol  obstructions;  420  f.  of  diking 
built,  82,  1072;  86,  976. 

19S3-§3.  Obstructions  cleared  to  a 
point  45  miles  above  the  mouth,  83, 854; 

86,  976. 

1983-94.  250  stumps  removed,  84, 
1042. 

1994-85.  Removal  of  obstructions 
continued,  85,  1060;  86,  976. 

1995-96.  Removal  of  obstructions 
from  lower  half  of  river;  construction  of 
400  1.  f.  of  pile  dike;  repair  of  old  dikes, 

86,  974.  976. 

1996-97.  Removal  of  obstructions 
from  lower  half  of  river  continued;  dike 
and  dam  construction  near  the  mouth, 

87,  1014,  1015. 

1997-99.  3,455  logs,  snags,  and 
stamps,  2,513  leaning  trees,  and  740  cords 
of  brush  and  small  snags  removed  from 
the  channel,  88,  859. 

1999-99.  815  logs,  stumps,  and 
snags,  removed  from  the  channel,  and 
905  trees  removed  along  shore,  89,  1049. 

1990-91.  728  trees,  490  logs,  and 
245  cords  of  brush  cleared  from  the  banks, 
and  1,224  snags  and  logs  ^d  132  c.  y.  of 
mud  removed  from  the  channel,  91, 1352. 

1993-93.  556  large  snags,  11  cords 
small  snags,  328  stumps.  401  trees,  304 
logs  removed  from  the  cnannel,  and  186 
stamps,  57  cords  small  brush,  and  861 
trees  and  logs  were  cut  and  hauled  back 
on  the  banks,  98,  1386. 

1993-94.  14'  snags,  6  stumps,  36 
trees,  and  11  logs  were  removed  from  the 
channel,  and  6  trees  were  removed  on 
the  banks.  A  plank  dike  175  f.  long  was 
built  at  Spring  Slough,  and  was  connected 
through  the  swamp  with  the  left  bank 
by  an  earth  dike  440  f.  long.  An  old 
earth  dike  370  f.  long  was  repaired  by 


raising  it  18  inches  and  then  capping  it 
with  logs,  94,  1023. 

1994-95.  411  snags,  369  logs,  107 
stumps,  and  218  trees  were  removed  from 
the  cnannel,  and  263  trees  were  cut  and 
hauled  back  on  the  banks,  95,  1315. 

1895-96.  175  trees,  118  logs,  248 
snags,  142  stumps,  and  2  piles  removed 
from  the  channel,  and  52  loffs  hauled 
back,  80  trees  cut  and  hauled  back,  2 
trees  trimmed,  and  62  stumps  pulled  on 
the  banks;  44  conls  of  brush  were  placed 
to  repair  a  break  in  the  bank  above 
Hookerton.  A  line  of  levels  was  run 
from  the  third  to  the  thirty-second  mile 
post  and  gauges  established  every  3  miles. 
96   1104. 

1896^97.  4,051  c  y.  dredged,  in- 
cludina  76  stumps  and  15  logs,  snags,  and 
trees;  I?  flats,  68  trees,  26  logs,  118  snags, 
and  98  stumps  removed  from  the  chan- 
nel, and  96  trees  cut  and  hauled  back;  6 
logs,  33  snags,  and  46  stumps  hauled  back 
on  the  banks.    97,  1390,  1391. 

1897-98.  162  large  snags,  78  logs, 
95  stumps,  and  48  trees  and  29  cords 
small  brush  removed  from  the  channel, 
and  10  stumps  hauled  back,  16  trees 
trimmed  and  13  cords  brush  cut  on  the 
banks,  98,  1242. 

1898-99.  41  snags,  2  stiunps,  14 
trees  removed  from  channel  and  4  trees 
from  the  banks,  99,  1492. 

1899-1900.  5  logs,  25  snags,  10 
stumps,  and  69  trees  removed  from  channel 
and  85  trees  from  the  banks,  1900, 1801 

Physical  cliaraeteiistics. 

Water-gauge  record,  1889,  91,  1:^2; 
for  1892,  98,  1386.  Mean  of  water-gauge 
readings,  95,  1314. 

Projects. 

Bv  Capt.  Phillips,  1881,  for  clearing  the 
creek  of  obstructions  and  by  dredging 
and  diking  so  as  to  secure  a  depth  of  3  i. 
during  nine  months  of  each  year,  from 
the  mouth  to  the  town  of)  Stantonsburg, 
a  distance  of  about  70  miles;  estimated 
cost,  $40,000,  81,  1010,  1012.  Estimate 
increased  to  $78,000,  85,  1060,  1062;  87, 
1013;  91,  1351;  92,  1123. 

By  Mai.  Stanton  in  1892-93  for  dike  at 
the  head  of  Spring  Slough  across  the 
main  channel  to  increase  the  depth  in  the 
former,  93,  1385. 

The  project  of  1881  was  amended  in 
1894  to  include  maintenance  below  Snow- 
hill,  96,  1103. 

Surveys. 

Ordered  by  act  of  June  14,  1880,  made 
under  the  airection  of  Capt.  Phillips, 
1880,  81,  1010. 

Survey  from  Grifton  to  the  mouth  of 
the  creek  made,  1897-98,  by  Capt.  Craig- 
hill, 98,  1242. 

Maps.  87,  1014;  90,1118;  98,  Atlas,23. 
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COMTIMGENCIES.    (See  Eraminations,  etc. ) 
COOPER  €RE£K,  IV.  M.    (See  Woodbury  Creek,  N.  /.) 


Appropriation.^ 

1896,  $34,500,  06,  932. 

Commerce. 

Description  of.  93,  1191;  96,  1104. 

Contracts. 

1996.  F.  C.  Romerp,  renair  of  dike 
at  mouth  of  Woodbury  Creek  at  a  total 
coHt  of  $2,500.  97,  1223.  A.  M.  Clegg, 
dredging,  13.7  rents  per  c.  y.,  97,  1224. 
( Proceed inge  taken  to  annul  contnust,  98, 
1100.) 

Ennflneers. 

Chief  of  Ewuneers.  Reports,  98, 
129;  95,  133;  96,  120;  97, 152;  98, 154; 
99,  177;  1900,  199. 

Kngineer   in  Charge.     Maj.   C.  W.. 
lUvmond,  189(V.    Reports,  98, 1189;  96, 
102;  96,  931;  97,  1223;  (Lt.  Col.),  98, 
1100;  99,  1360;  1900,  1580. 

Assistant.  F.  Sylvester.  Report,  96, 
1104. 

Obstruction. 

LiKt  of  bridges  crossing  the  stream,  93, 
1190;  96,1103. 


Operations. 

lSfK^97.  55c.  y.  dredged,  97, 1224. 

189T-99.  47,735  c.  y.  dredged,  98, 
1100. 

1 898-<^9.  115,640  c.  y.  dredged,  99, 

1361. 

Phytleai  eliaraeterl«tle«. 

Description  of,  98,  1190;  96,  1103. 


Project. 

By  Maj.  Raymond,  1895,  to  dredge  a 
channel  70  f.  wide  at  bottom  and  18  f. 
deep  at  m.  h.  w.,  from  mouth  of  the 
creek  to  Brownings  Chemical  Works; 
estimated  cost,  $35,000,  96,  932. 

Surreys. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Maj.  Raymond,  1892  (re- 
port favorable),  98,  1190. 

Survey  ordered  by  act  of  Aug.  17,  1894, 
made  under  the  direction  of  Maj.  Ray- 
mond, 1894  (see  Prcjeds),  96,  1103. 


COOSA  RIVER.    (See  Etoimh  River,  (ia,;  Transportation  Routes  to  the  Seaboctrd. ) 
COOSA  RIVER,  AE.A.  AND  OA.     (See  Mississippi  And  Tennessee  rit^ers,) 


Appropriations 


3^:^,000,  77,91 

75,000,  78,  104,763. 

45,000,  79,  141,  1271. 

75,000,  80,  1690. 

60,000,  81,  1873. 

83,700,  82,  1857. 

50,000,  84,  1656. 

45,000,  86,  1167. 

60,000,  88,  1180. 

150,000,  \gQ      .a^^ 

M50,000,r"'  ^^^^• 
130,000,1  rto  1497  ^4*v^ 

feioo,ooo,r"*'  i'*-^*^^- 

6  110.000,  \q.       .a^A      ia7Q 

^^o;Z;H'  ''''^  1^2. 

20,000,  99,  1687. 


TotaU- 1,393,700 


Commeree. 

lmportent,71,  564,  570;  72,  540;  76, 
ii,  663;  79, 1270. 

Commercial  necessity  for  improvement; 
value  of  timljer  lands  and  coal  and  iron 

rif2,500,  not  Included,  to  be  expended  in  repairing  Qoyemment  reservation  dike  at  mouth  of 

Woodbury  Creek.  N.J.  ,   ».    «    .  ^  ,.„.   .        ^  ^     -a    «  «  w-i^ 

^Between  Wetumpka.  Ala.,  and  the  East  Tennesce,  V  irginia  and  Georgia  R.  B.  bridge. 
cSee  alBo  Total  of  allotments  for  operation  of  locks. 


deposits;  natural  importance  of  the  work, 
88,  1181;  90,  1660,  1665,  1673. 
Description  of,  99,  1692;  1900,  2145. 

Contraetfl. 

1893.  F.  Baldwin,  1891-92,  900  c,  y. 
cut  stone;  annulled,  93,  1731.  Rodgers, 
Haller  &  Farrel,  2  concrete  mixers,  |750; 
1  horizontal  engine,  $360.  T.  Oarlin's 
Sons,  1  cement  elevator,  $153.50;  2  ca^es 
for  elevator,  $105.50;  1  gravity  hoisting 
drum,  $205.  Ryan-Macdonald  Manu- 
fecturing  Co.,  12  dump  cars  for  concrete, 
$936;  4  dump  cars  for  sand,  $252;  4  dump 
cars  for  broken  stone,  $292.    98,  1733. 

1S95.  Sinclair  &  Babeon,  18,000 
barrels  cement,  $2.89  and  $2.72  per  bar- 
rel, 96,  1679. 

Engineers.       , 

Chief  OF  Enoineebs.  Reports,  70,  31, 
63;  71,  64,  69;  72,  59;  77,  90;  78,  IW; 
79,  106,  140;  80,  140,  188;  81,  189,  255; 
82,  248;  83,  256;  84,  256;  86,  201;  86. 
200;  07,  168;  88,  156;  89, 180, 185;  90, 
162,  167;  91,  207,  208,  210;  92,  202;  93, 
224;  94,  206;  96,  233;  96,205;  97,261; 
98,  257;  99,  300,  301;  1900,  341,  342. 
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B0ABD6  OF  Enginbbrb: 

Convened  at  Nashville,  Tenn.,  Aag.  26, 
1896j  by  8.  O.  No.  21,  Aug.  3,  18»5,  for 
consideration  of  project  for  construction 
of  Lock  No.  4.  Report,  96, 1423.  (Maj. 
F.  A.  Mahan,  Maj.  W.  L.  Marshall,  and 
Capt.  JohnBiddle.) 

Convened  at  Baltimore,  Md.,  Jan.  20, 
1897,  bv  8.  O.  Nob.  42  and  48,  H.  Q.  C.  E., 
Nov.  19,  18d6,  and  Dec.  29,  1896,  respec- 
tively, to  consider  and  report  upon  the 
Bubject  of  the  improvement  of  the  Coosa 
River  between  Wetumpka,  Ala.,  and  the 
East  Tennessee,  Yinnnia  and  Georgia 
K.  R.  bridge.  Renort,  97,  1650.  (Cfel. 
P.  C.  Hains,  Maj.  B.  L.  Hoxie,  Maj.  Wm. 
T.  Roesell,  and  Lt  W.  E.  Craighill. ) 

Enoinbbbs  in  Chabgb; 

Maj.  C.  B.  Reese,  1870.    70,  63. 

Ckpt.  A.  N.  Damrell,  1870.     70,  63. 

Col.  J.  H.  Simpson,  1870.  Beport,  71, 
562. 

Maj.  W.  McParland,  1871-75.  Beports, 
71,  561;  73,  502,  516;  75,  ii,  661. 

Capt.  W.  B.  King,  1877-85.  Beports, 
77,579;  78,  762;  79,  1269;  (Maj.),  80, 
1689;  81,  1870;  82,  1855;  88, 1501;  84, 
1654. 

Capt  B.  L.  Hoxie,  1885-89.  Beports, 
85,  1301;  86,  1165;  87,  1281;  88,  1178. 

Capt  P.  M.  Price,  1889-93.  Beports, 
89, 1389,  2797;  90,  1640, 1658;  91, 1743, 
1753;  93,  1424;  98,  1724. 

Maj.  F.  A.  Mahan,  1893-98.  Beports, 
94, 1285, 1286, 1291;  95, 1670, 1671, 1674; 
96,  1407, 1418;  97, 1642, 1647;  98, 1413, 
1418. 

Capt  C.  A.  F.  Flagler,  1899-.  Be- 
ports, 99,  1682,  1689;  1900,  2137,  2143. 

Assist  A  ifrR  * 
H.  C.  Fiilebrown.    Beport,  71,  564. 
J.  C.  Long.     Beport,  73,  536. 

B.  W.  Frobel.    Report,  75,  ii,  562. 
B  C.  McCalla.     Beport,  78,  763. 

Lt  W.  L.  Marshall.  Beports,  77,  597 
78,  763;  79,  1269;  80,  1690. 

D.  M.  Andrews.  Beports,  89,  1391 
90,  1643. 

C.  Firth.  Beports,  90, 1674;  91, 1748 
92  1428. 

Lt  W.E.  Craighill.    Beport,  98, 1726. 

Estlmatet.    (See  Hans  and  Projects, ) 

By  Col.  Simpson,  1871,  completion  of 
survey,  16,000^  71,  563. 

By  H.  C.  Fiilebrown,  1871,  removing 
obsUnctions  from  river,  77  miles,  Greens- 
port  to  Selma,  Bome  and  Dalton  R.  B. 
croesmg,  $278,484.50,  71,  570-572. 

By  Maj.  McFarland,  1872,  channel  for 
vessels  drawing  3  f .  of  water,  from  Greens- 
port  to  Wetumpka,  134  miles,  $2,340,- 
746.75,  73,  505;  from  Wetumpka  to 
Selma,  Bome  and  Dalton  B.  R.  crossing, 
$1,923,020,  73,  507. 


By  Maj.  McFarland,  1874,  4-f.  channel, 
Rome  to  Mills  Creek,  $180,000,  75,  ii, 
662. 

By  B.  W.  Frobel,  1875,  channel  80  f .  by 
4  f.,  Bome,  Ga.,  to  mouth  of  Great  Mills 
Creek,  120  miles,  $81,679,  75,  ii,  664-668. 

By  J.  C.  Long,  1872,  channel  from  near 
Wilsonville  to  Greensport,  94  miles, 
$470,668,  73,  543. 

By  Lt  Marshall,  1877,  3-f.  channel 
Selma,  Bome  and  Dalton  R.  B.  bridge  to 
Greensport,  $313,000,  77,  598. 

By  Lt.  Marshall,  1878,  dams,  locks,  and 
riprapping  at  Whistenant's  and  Ten  Is- 
land Shoals,  $155,616.23,  78,  766. 

By  Capt  King,  1879,  completion  of  ex- 
isting project,  $402,347,  79,  1271. 

Legal  proceedings. 

Title  to  land  at  Lock  No.  31  obtained 
by  condemnation  proceedings  in  1893, 93, 
1730. 

Obstructions. 

Bridges  obstructing  navigation,  89, 
2797. 

Operations. 

1  §  76-7  7.  Begun  at  Horseleg  Shoals, 
near  Rome,  77,  597. 

1  §  7 7-7§.  At  various  shoals  between 
Rome  and  Greensport,  79,  140,  1269. 

1879-§0.  1,039  c.  y.  rock  excavated 
from  channel;  6,124  c.  y.  rock  quarried; 
3,714  c.  y.  rock  placed  in  dams;  3,350  c.  y . 
gTAvelf  etc.,  excavated;  12,756  c.  y.  earth 
embankment  raised,  80,  1689. 

1§80-§1.  4,219  c.  y.  masonry  laid; 
1,362  c.  y.  stone  quarried;  1,945  c.  y. 
solid  and  12,645  c.  y.  loose  rock  excava- 
ted; 7,040  c.  y.  earth  embankment  raised, 
81,  1872. 

1881-§3.  3,154  c.  y.  masonry  laid; 
610  c.  y.  dimension  stone  cut;  9,191  c.  y. 
stone  quarried,  and  14,312  c.  y.  stone 
placed  in  dams  and  locks j  10,898  c.  y. 
earth  and  gravel  placed  m  dams  and 
embankments;  740  f.  cribbing  built,  82, 
1856. 

l§§3-§3.  7,686  c.  y.  stone  cut  and 
quarried;  18^597  c.  y.  stone  and  gravel 
placed  in  riprap  dams;  359  c.  y.  solid 
rock  excavated;  1,140  c.  y.  loose  rock 
and  gravel  excavated;  2,016  c.  y.  earth 
excavated,  83,  1502. 

l§§3-§4.  634  c.  y.  stone  and  gravel 
placed  in  riprap  dams;  1,169  c.  y.  sohd 
rock  excavatecl;  474  c.  y.  gravel,  etc., 
excavated;  lock  gates  for  lock  No.  1  com- 
pleted, 84,  1655. 

l§§4-§5.  6,363  c.  y.  stone  cut;  4,406 
c.  y.  stone  built  into  locks;  1,922  c.  y. 
stone  built  into  rubble  dams;  3,093  c.  y. 
solid  rock  excavated;  9,846  c.  y.  earth 
excavated,  85,  1302. 

18W5-86.  1,055  c.  y.  stone  quarried 
and  dressed;  148  c.  y.  solid  rock  excava- 
ted from  channel,  86,  1166. 
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1  §  96~S  7.  Progress  on  lock  and  daiu 
confltruction  at  Ten  Inland  Shoals,  and  at 
l<K'k  and  dam  No.  4,  87,  1282. 

ll$87-l^l).  Construction  of  lock  and 
dam  No.  4  continued,  88,  1180. 

lMSS-89.  8,583  c.  y.  dredged;  306 
c.  y.  loose  rock  and  90  c.  y.  solid  rock 
removed;  1,828  c.  y.  masonry  and  con- 
crete laid;  3,305  c.  y.  stone  quarrieil,  and 
258  logs  and  snagH  removed,  89,  1392. 

1  lt90-90.  Ix)ck  No.  1  completed  and 
opened  to  navigation;  o|>eration8  contin- 
ue<l  upon  locks  Nos.  2  and  3;  ol)6truction6 
removed  from  the  river  between  locks  1 
and  2,  90,  1643,  1644. 

1II90-91.  L(K>k  No.  2  completed; 
operations  continued  upon  lock  No.  3; 
work  begun  upon  lock  No.  4;  excravation 
of  channel  through  I^nnergan  Reef  in 
progress,  91,  1746. 

Ill91-9d«  I'pper  section,  between 
Rome  and  the  Eant  Tennessee,  Virginia 
and  (ireon^ia  R.  R.  Bridge:  Repairs  to  dam 
at  lock  No.  3,  and  guide  crib  above  the 
lock  filled  with  stone;  222  1.  f.  stone  dam 
built  at  foot  of  WcH)d  Island;  1,096  c.  y. 
rock  removed  from  the  channel  at  Lon- 
nergan  Ri'ef,  and  timl)er  guide  cribs  built; 
dam  abutment,  cofferdam,  and  lock  house 
completed  at  lock  No.  4,  92, 1425,  1426. 
Lower  secticm,  l)etween  Wetumpka,  Ala., 
and  the  East  Tennc^s.**t«,  Virginia  and 
Georgia  R.  R,  Bridge:  Erection  and  prep- 
aration of  plant  and  commencement  of 
rock  excjivation  in  construction  of  lock 
at  Wetuini)ka,  92,  1428. 

1  M9tl-9:t.  Construction  of  lock  No.  4 
in  progress;  3,208  c.  y.  rock  excavated  at 
Box  Shoaln;  repair  and  construction  of 
lock  No.  31  in  progre»^,  and  6,266  c.  y. 
rock  excavated  at  Uie  head  of  the  loct, 
98,  1730,  1732. 

1  §93-94.  Construction  of  lock  No.  4 
in  progress  and  channel  at  Box  Shoals 
deepene<l,  94, 1287, 1288;  construction  of 
lock  No.  31  continued,  and  14,505  c.  y. 
excAvated  in  the  vicinity  of  the  lock. 
A  railroad  was  also  built  to  connect  the 
site  of  the  lock  with  the  head  of  the 
rapids.     94,  1294. 

1  §94-95.  Work  continued  on  lock 
No.  4,  95, 1672;  repairs  made  to  wing  and 
training  dams  at  Horseleg  Shoals,  and  ob- 
structions removed;  blasting  and  dredg- 
ing done  l)etween  locks  Nos.  3  and  4,  95, 
1673;  work  on  lock  No.  31  continued,  and 
8,199  c.  y.  rock  excavated  above  the  lock, 
95,  1675,  1676. 

1  §95-96.  Work  at  lock  No.  31  con- 
tinued, and  11,131  c.  y.  rock  excavate<i 
from  channel  al)ove,  96,  1420,  1422. 

1  §96-97.  Repairs  made  to  dam 
No.  4,  and  preparations  for  work  at  lock 
No.  4  made;  6,542  c.  y.  dre<lged  from  the 
channel,  and  some  blasting  done  at  Box 


Shoals,  97,  1645;  works  of  construction 
removed  from  lock  No.  31,  97,  1648. 

1 89 T-98.  Dam  construction  in  prog- 
I  resB  at  Horsel^  Shoals;  dredging  was 
'  done  at  and  obstructions  removed  from 
the  channel  at  Shorters  Island  and  Maya 
Bar;  sand  and  gravel  for  concrete  were 
dredged,  and  the  channel  at  the  head  of 
Box  Shoals  dredged;  the  construction  of 
lock  No.  31  was  continued,  98,  1415, 
1416. 

l§9§-99.  1,040  1.  f.  dam  built  at 
Horseleg  Shoals;  blasting,  dredging,  and 
building  dams  between  locks  Noe.  3  and 
4,  99,  1685. 

1899-1900.  1,305  1.  f.  dam  built  at 
LonnerganReef;  640  1.  f.  built  at  White- 
side Bar,  and  blasting,  dredging,  and 
building  dams  between  locks  Nos.  3  and 
4,  1900,  2140,  2141. 

Phyilcal  charaeterlftlcii. 

Description  of,  71,  563,  570;  72,  502, 
536,  540;  77,  598;  78,  763;  90,  1659- 
1666,  1669;  91,  1744;  98,  1413,  1418; 
99,  1688. 

Character  of  banks  and  slope  of  river 
bed,  89,  1390. 

Description  of  the  locality  surveyed  for 
locks  Nos.  9  and  10  in  1898-1899,  98, 
1420. 

Plant.     (See  EgtimcUes  and  Projects. ) 

By  Capt.  Damrell,  1880,  Selma,  Rome 
and  Dal  ton  R.  R.  Bridge  to  city  of 
Wetumpka,  Ala.,  system  of  locks  and 
dams,  snort  stretches  of  canal,  and  re- 
moval of  rocks  from  channel  at  various 
points;  estimate,  $2,649,949,  81,  1222. 

Projects.     (See  Egtimales  and  Plaru,) 

By  Capt.  King,  1877,  improvement 
Greensport  to  Selma,  Rome  and  Dalton 
R.  R.  Bridge  by  excavation  of  a  channel 
80  f.  wide  and  4  f.  deep  at  extreme  low 
water,  and  by  a  system  of  locks  and  dams 
around  Ten  Island  Shoals;  estimate, 
$560,663,  77,  598;  81,  1871;   87,  1281. 

By  Capt.  King  and  Lt.  Marshall,  1878, 
dams  and  locks  at  Whistenant's  Mill  and 
Ten  Island  Shoals;  estimate,  $155,616.23, 
78,  766. 

The  estimates  of  the  cost  of  this  w^ork 
have  been  increased  from  time  to  time  on 
account  of  inadequate  appropriations  and 
modifications  of  the  original  project,  con- 
sisting mainly  of  the  adoption  of  a  better 
quality  of  work  for  the  Jocks,  cut-stone 
masonry  being  substituted  for  wooden 
cribs.  In  1889  the  estimate  for  comple- 
tion was  $225,000,  making  a  total  estimate 
of  $748,700.     89,  1390,  1391. 

By  Capt  Price,  1889,  improvement, 
rapids  at  Wetumpka  to  improvements 
already  completed  above  the  Ten  Islands, 
giving  a  complete  system  of  slack-water 
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navigation  with  a  minimum  channel 
depth  of  6  f . ;  bv  removal  of  rock  and  the 
construction  of  27  locks  and  dams,  the 
locks  to  be  52  f.  wide  and  820  f.  between 
miter  sills;  estimated,  $6,074,913,  90, 
1670,  1672,  1677,  1686. 

In  1890  the  estimate  for  completion  of 
the  improvement  between  Rome  and  the 
East  Tennessee,  Virginia  and  Geor^  R. 
R.  bridge,  exclusive  of  the  appropriation 
of  1890,  was  $971,840,  00,  1641,  1642, 
1644. 

For  prior  projects  see  00, 1667, 1668. 

The  act  of  September  19, 1890,  making 
an  aggregate  appropriation  of  $300,000 
for  the  improvement  of  the  Coosa  River, 
fixed  the  dimensions  of  the  locks  at  40  f. 
width,  with  210  f.  between  miter  sills; 
estimated  for  completion  of  31  locks  and 
dams,  $6,033,207,  01,  1744,  1747,  1762. 

Congress  removed  restrictions  as  to 
sizes  (H  locks  imposed  by  act  of  Septem- 
ber 19,  1890,  07,  1644. 

By  Capt.  Price,  1893,  for  the  abandon- 
ment of  cut  stone  in  lock  walls  of  lock 
No.  31,  except  for  quoins,  and  for  adop- 
tion instead  of  a  facing  of  concrete,  Oo, 
1731. 

By  Board  of  Engineers,  1896,  for  modi- 
fication of  construction  of  concrete  floor 
of  lock  No.  4,  06,  1423. 

By  H.  C.  Fillebrown,    1870-71,   under 


direction  of  Maj.  Reese,  Capt.  Damrell, 
Col.  Simpson,  and  Maj.  McFarland.  Re- 
ports, 71,  561,  562,  664;  72,  502. 

By  J.  C.  Long,  under  direction  of  Maj. 
McFarland.    Reports,  73,  516,  536. 

Bv  B.  W.  Frobel,  1874,  under  direction 
of  Maj.  McFarland.  Reports,  75,  ii,  661, 
662. 

By  R.  C.  McCalla,  under  direction  of 
Capt.  King,  and  Lt.  Marshall.  Reports, 
78,  762,  763. 

Under  direction  of  Capt.  Damrell,  70, 
106. 

Detailed  survey  of  24  miles  of  river 
below  lock  No.  3,  82,  1856. 

Ordered  by  act- of  March  3, 1879,  made 
under  direction  of  Capt.  Damrell,  1880, 
Selma,  Rome  and  Dal  ton  Railroad  bridge 
to  Wetumpka,  Ala.,  81,  1221. 

Of  Coosa  River  from  rapids  at  Wet- 
umpka to  Ten  Islands  ordered  by  act  of 
Aug.  11,  1888,  made,  1889,  under  direc- 
tion of  Capt.  Price,  00,  1658^  1665. 

Survey  of  the  proposed  sites  for  locks 
Noe.  9  and  10  was  commenced  in  1898, 
08,  1419. 

Maps. 

Of  Ten  Island  shoals,  78,  764. 

00,  1644;  01,  1752;  02,  Atlas,  68,  69; 
04,  1288. 

Box  shoals,  08,  1726. 

Stone  crushing  plant  at  lock  No.  4,  05, 
1678. 


COOSA  RITER,  ALA.  AMD  OA.    (Operation  and  eare  of  canals.) 

Engineers  in  Chabob: 
Capt.  P.  M.  Price,  1893.     Report,  03, 

1734. 
Maj.  F.  A.  Mahan,  1894-98.     Reports, 

04,  1297;  05,  1679;  06.  1423;  07,  1654; 

08   1422. 
Capt.  C.  A.  F.  Flagler,  1899-.    Reports, 

00,  1692;  1000,  2145. 

Operations. 

1  §93-1900.  Repairs  and  improve- 
ments made  to  locks  and  dams  in  opera- 
tion, 08,  1734;  04,  1297;  05,  1679;  08, 
1422. 

Repairs  made  to  dam  No.  4,  and  lock 
No.  2,  1000,  2145. 

Surveys. 

Maps.  Safety  latch  for  valve  levers, 
08,  1734. 


Appropriations.^ 

1890, 

,      $326.42. 

1891, 

,    2,530.67. 

1892, 

,    6,137.49. 

1893, 

,     9,366.56. 

1894, 

,     3,418. 16. 

1895, 

,     3,982.66. 

1896, 

,     8,797.12. 

1897 

,    6,137.92. 

1898 

,     2,281.98. 

1899, 

,     7,141.60. 

1900 

,     5,907.16. 

Tota 

1,56,027.74. 

Engineers. 

Chief  op  Engineers.  Reports,  08, 
226;  04,  208;  05,  235;  06,  207;  07,  262; 
08,  259;  00,  302;  1000,  343. 


COOSA   RITER  TO  TENJVESSEE  RIVER.     (See  Tennessee  and  Coosa 

rivers,  etc) 


a  Expenditures  under  permanent-indefinite  appropriation  provided  by  act  of  July  6,  1884,  for  oper- 
Ang  and  keeping  in  re^r  canals  and  other  public  works. 
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COOSA WATTEE  AND  008TENA17E.A   RnTERli,  OA.     (See  OOX0- 

naula  and  CoosawaUee  rirerSf  Ga, ) 

COOS  BAT  AND  HARBOR,  OREO.     (See  CoquiUe  River.) 


Appropriatlom. 

1879,  $40,000,  79,  182. 

1881,  30,000,  81,  2585. 

1882,  30,000,  88,  2677. 
1884,  30,000,  84,  2261. 
1886,  33,750,  86,  1992. 
1888,  50,000,  88,  2143. 
1890,  125,000,  90,  2933. 
1892,  210,000,92,2674. 
1894,  95,000,  96,  3361. 
1896,  95,000,  96,  3234. 
1899,  150,000,  99,  3204. 

Total,  $888,750 

Commerce* 

Benefit  of  improvement  to  commerce, 
79,  1854. 

Lmnber  and  coal  intereets,  90,  2931, 
2932. 

Tabalar  record  of  exports  from  Oooe 
Bay  from  1879  to  1891,  91,  3167. 

Important  and  increasing,  98,  3337; 
94,  2565;  96,  3361. 

Ck^ntracti. 

1999.  P.  O'Neil,  stone,  $1.39  per  c. 
y.,  89,  2508. 

1S93.  P.  O'Nei],  brush  fascines,  $2 
per  cord.  92,  2670. 

1993-93.  D.  Kern,  supplying  stone 
from  Government  quarry,  53}  cents  per 
ton  ($53,500),  98,  3:^4. 

1994.  D.  Kern,  furnishing  stone,  63 
cents  per  ton  ($18,900),  96,  3359. 

1996.  Wakefield  &  Jacobsen,  fur- 
nishing and  placing  rock,  52}  cents  per 
ton  ($42,000),  97,  3386. 

1999.  Wakefield  &  Jacobsen,  repair 
of  wharf  and  north  jetty  tramway,  and 
completion  of  nortii  jetty  (piles,  lumber, 
rails,  and  other  iron  work,  stone),  $123,710, 
1900,  4279. 

Eniftneen. 

Chief  op  Enginebrs.  Reports,  78, 
139;  79,  182,  183;  80,  940;  81,  328; 
82,  321;  88,  334;  84,  338;  86,  365;  86, 
361;  87,325;  88,297;  89,354;  90,  318; 
91,  401,  410;  92,  3.6;  98,  434;  94, 
403;  96,  443;  96,  395;  97,  496;  98, 
483;  99,  567;  1900,  640. 

Board  of  Engineers.  Convened  at 
Portland,  Oreg.,  Nov.  18,  1888,  by  S.O. 
No.  58,  to  examine  and  report  upon 
project  for  improvement  of  Coos  Bay. 
Keoorts,  80,  2510;  90, 2936.  f  Col.  Men- 
dell  and  Majs.  Jones  and  Hanabury. ) 

Enqxnebrs  in  Charge: 

Mai.  J.  M.  Wilson.    Report,  79,  1791. 

Maj.  G.  L.  Gillespie,  1879-82,  79,  180, 
18:).  Reports,  79,  1854;  80,  2323;  81, 
2583. 


Lt  Col.  C.  Seaforth,  1882-83.  Report, 
82  2674. 

Capt.  C.  E.  Powell,  1883-^7.  Reports, 
88,  2055;  84,  2260;  86,  2388;  86,  1989; 
87  2460. 

Capt.  W.  Young,  1888-90.  Reports, 
88,  2141;  89,  2507. 

Capt.  T.  W.  Svmons,  1890-96.  Reports, 
90,  2929;  91,  3154,  3283;  02,  2669;  98, 
3332;  94,  2561;  96,  3357. 

Capt.  W.  L.  Fisk,  1896-98.  Reports, 
96,  3233;  97,  3384;  (Maj.),  98,  2963. 

Capt.  W.  W.  Harts,  1899-.  Reports, 
3203;  1900,  4274. 

A.^8ifinr  A  NTS  * 

C.  M.  Bolton,  79,  1791,  1794.  Report, 
79,  1795. 

Lt.  A.  H.  Payson.    Report,  80,  2328. 

R.  S.  Littlefteld.  Reports,  81,  2585; 
88,  2058;  84,  2262;  86,  2390;  90,  2933. 

J.  S.  Polhemus.  Reports,  91,  3163; 
92,  2674;  93,  3338;  94,  2565;  96,  3361. 

J.  R.  Savage.    Report,  92,  2672. 

Operations. 

1 8  79-80.  450 1.  f .  of  crib  work  sank, 
80  2325. 

18§i^§l.  250  1.  f.  crib  work  sunk, 
81,  2583. 

1881-83.  Shore  interval  closed  by 
addition  of  210  1.  f.  crib  work;  7,236  c  y. 
stone  placed  for  jetty  extension;  6  dump 
cars  and  1  derrick  car  constructed,  82, 
2675,  2676. 

1889-83.  Jetty  track  repaired  and 
extended;  14,063  c.  y.  stone  placed  in 
jetty,  making  a  total  length  of  work  of 
1,645  1.  f.,  88,  2056,  2057. 

1883-84.  6,856  c.  y.  rock  placed,  ex- 
tending jetty  42  f . ;  433  c.  y.  rock  placed 
in  inside  part  of  jetty,  84,  2260. 

1884-85.  Enrockment  advanced  72 
f.;  quarrying  and  sluicing  operations  car- 
ried on,  86,  2389. 

1886-87.  Clearing  quarry  for  use, 
87,  2460. 

1887-88.  7,000  c,  y.  of  earth  re- 
moved in  quarry  sluicing,  88,  2142. 

1888-89.  3,314  c.  y.  stone  placed  in 
foundation  of  jetty  extension,  89,  2508. 

1889-90.  38,845  c.  y.  stone  placed  in 
extension- of  the  jetty,  90,  2930-2933. 

1890-91.  1,841  c.  y.  rock  deposited 
in  the  jetty ;  1 ,  600 1.  f .  of  stone  trestle  built, 
and  plant  constnicted  for  commence- 
ment of  north  jettv  work,  91,  3164. 

1 89 1-93.  3,200 1.  f .  of  jetty  tramway 
built;  23,923  tons  rock  placed  in  the  jetty; 
4,336  1.  f.  of  mattress  work  placed,  92, 
2671. 

1893-93.  41,000  tons  of  stone  placed 
'  in  north  jetty,  93,  3335.  Reclamation 
of  sand  dunes' in  progress,  98,  3336. 
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1S93-94.  117,340  tons  of  stone 
placed  in  north  jetty  and  some  repairs 
made,  94,  2563,  2564. 

1994-95.  About  98,000  tons  of  stone 
placed  in  north  jetty  and  some  repairs 
made,  95,  3359,  3360. 

1995-96.  Maintenance  of  work  al- 
ready done,  06,  3234. 

1 996-97.  About  80,000  tons  of  stone 
placed  in  north  jetty,  97,  3385. 

1997-99.  67,728  tons  of  stone  placed 
in  north  jetty,  98,  2964. 

1 999-1900.  Wharf  and  north  jetty 
tramwajT  repaired;  105,500  tons  stone 
placed  in  north  jetty  (photographs); 
grass  planted  in  an  apparently  successful 
effort  to  check  sand  movement  at  en- 
trance of  bay,  1900,  4276,  4278. 

Physleal  cliaracteiistf  ca. 

Deecriptionof,  79, 1792, 1793, 1795;  94, 
2563;  95,  3359. 

Tides  and  currents,  79,  1793. 

Description  of  obstructions  in  Coos  £ay , 
80,  2324. 

Influence  exerted  b)r  jetties,  81,  2583. 

Benefit  conferred  by  improvement,  86, 
1995,  1996,  1997. 

Description  of  the  locality,  90,  2930, 
2938,  2944. 

Tidal  capacity  of  Coos  Bay,  90,  2940. 

Movementof  sand,  90,  2941;  91,  3158. 

Unusually  heavy  storms  during  winter 
of  189fi^l90O  caused  temporary  shoaling, 
1900,  4277. 

Plans.  . 

By  Maj.  Wilson,  1879,  for  improving 
entrance  with  two  stone  training  walls  to 
obtain  a  channel  22  f.  at  1.  w. ;  estimate, 
$972,000,  79,  182,  1796.  Referred  to 
Board  of  Engineers,  70, 1793, 1794, 1795, 
1796,  1854. 

By  Capt.  Symons,  1891,  for  improve- 
ment of  tne  upper  harbor  at  Coos  Bay  by 
dredging  a  channel  through  the  shoal  at 
the  Tower  end  of  Marshfield  and  one 
above  the  coal  bunkers  in  Isthmus  Slough 
to  a  depth  of  10  f.  at  1.  w.  and  a  bottom 
width  of  100  f. ;  estimate,  including  the 
construction  of  dredge  and  equipment, 
$27,390,  91,  3285. 

PrlTate  ivork. 

Continuation  of  operations  during  sea- 


son of  1881-82  lifter  funds  had  been  ex- 
hausted through  materials  and  labor  fur- 
nished by  citizens,  82,  2676. 

Projeetii. 

By  Maj.  Gillespie,  1879,  for  half-tide 
jetty,  from  near  h  ossil  Point,  in  a  curved 
line  toward  Coos  Head,  to  open  and 
maintain  a  deeper  and  more  direct 
channel  across  the  outer  bar;  estimate, 
1600,000,  80,  2323;  88,  2055;  87,  2460; 
88,  2142. 

By  Board  of  Engineers,  1889,  improve- 
ment of  the  bay,  securing  a  low-water 
depth  of  20  f.  through  the  bar  at  its  en- 
trance with  two  parallel  jetties  of  riprap 
stone  upon  mattress  foundation,  crossing 
the  bar  at  a  distance  apart  of  1,500  f. ;  the 
north  jetty  to  be  9,600  f.  in  length;  the 
south  }etty  to  be  4,200  f.  in  length;  both 
jetties  to  be  brought  to  high-water  level, 
and  to  have  a  top  width  of  10  f . ;  estimate, 
12^66,412,  90,  2941,  2942. 

Projected  low-tide  depth  of  20  f.  on  the 
bar  at  the  entrance  probably  not  to  be  ob- 
tained through  the  agency  of  the  north 
jetty  alone,  99,  3203. 

(certain  tracts  of  land  reserved  for  the 
use  of  the  improvement  of  the  bay  and 
harbor  restored  to  the  public  domain, 
1900,  4278. 

Sorveyi. 

Ordered  and  in  progress,  78,  139. 

Of  entrance  completed  by  C.  M.  Bolton, 
79,  183,  1791,  1795. 

Examination  into  condition  of  jetty, 
channel,  and  sand  spits,  86,  2389. 

Survey  of  entrance  and  outer  harbor, 
1886,  86,  1989. 

Survejrs  of  Lower  Coos  Bay  made,  1889, 
under  direction  of  Capt.  Young,  00, 2948. 

Survey  of  Coos  Bay  for  improvement  of 
the  upper  harbor  made,  1891,  under  direc- 
tion of  Capt.  Svmons,  01,  3284. 

Surveys  of  the  bar  channel  were  made 
by  Capt.  Symons  in  1894,  94,  2563;  in 
1895,  95,  3359. 

Survey  of  the  entrance  made,  1899,  by 
Capt.  Harts  (maps),  1900,  4277. 

Mai»s.  82,  2676;  83,  2060;  84,  2264; 
86,  2390;  86,  1989;  91,  3163;  93,  3336; 
94,  2568;  96,  3366;  1900,  4278. 

Photoobapbs.     1900,  4278. 


€009  BAY,  0RI!0. 


Appropriationii. 

1894,  $13,000,  96,  3369. 
1896,  14,390,  96,  3235. 

Total,  27,390 

Commerce. 

In  the  two  years  preceding  1900  the 
commerce  averaged  about  125,000  tons  per 
annum,  1900,  644. 


Contraetfi. 

1  §99.  VV.  N.  Concanon,  dredging,  19} 
cents  per  c.  y.,  p.  m.,  99,  3207;  ($20,- 
828.60),  1900,  4281. 


Engineers. 

Chief  of  Engineers.  Keports,  96 ,  444 ; 
96,396;  97,497,  98,484;  99,568;  1900, 
642. 
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Enoinserb  in  Chaiiob: 

Capt  T.  W.  SymoM,  1890-96.  Report, 
95,  3367. 

Capt  H.  Taylor,  1896-98.  Reports,  06, 
3236;  97,  3387;  98,  2966. 

Capt.  W.W.  Harts,  1899-.  Reports,  99, 
3205;  1900,  4280. 

Obfitraetioni. 

Raft  cradle,  owned  by  unknown  per- 
sons, a  hindrance  to  free  navigation,  re- 
moved, 1900,  1900,  4282. 

Operations. 

lfi9S-99.  76,770c.  y.  dredged  (maps), 

99  3206. 

1M99-1900.  30,000c.  y.dredged;  raft 
cradle  removed;  small  dike  built,  1900, 
4280-4282. 

Phyeleal  cliaracteiittlcft. 

D^ription  of.  In  the  upperpart  of  Coos 
Bay  and  its  tributary  sloughs  in  1895  there 
w^ere  a  number  of  shoals  which  interfered 
with  navigation,  the  principal  of  which 


wassitoated  just  below  the  town  of  Majnah- 
field,  situated  at  the  upper  end  of  the  bay, 
95,  3367. 

Projects. 

By  Capt.  Symons,  in  1891,  for  building 
a  dredse  to  dredge  a  channel  10  f.  deep 
through  two  shoals  in  the  harbor;  esti- 
mate, 127,390,  95,  3367. 

Existing  project  amended  by  Congress, 
1899,  so  as  to  dispense  with  the  necessity 
of  purchasing  dredging  boat  and  scows, 
that  dredffing  might  be  done  by  contract 
or  otherwise,  99,  3205. 

By  Capt  Harts.  1899,  dredging  a  13-f. 
channel,  150  f.  wide,  through  three  shoals 
near  Marshfield,  and  a  13-f.  channel,  100 
f .  wide,  through  a  fourth  shoal  in  the  same 
locality,  99,  3206. 

By  Capt  Harts,  1899,  dike  across  the 
channel  south  of  an  island  in  the  harbor; 
estimate,  $500,  1900,  4282. 

Surreys. 

Minor  survey,  99,  3205. 
Maps.    99,  3206. 


COOS  BITER,  OREO. 


Appropriations. 

1896,  $5,000,  96,  3236. 
1899,  3,000,  99,  3205. 

Total,   8,000 

Commerce. 

Increasing  at  1900;  over  70,000  tons 
annually,  1900,  645. 

Engineers. 

Chief  of  Engineers.  Reports,  98, 
445;  95,  459;  96,  396;  97,  498;  98,  485; 
99,  570;  1900,  644. 

Engineers  in  Charge: 

Ca)>t  T.  W.  Symons,  1893-95.  Re- 
ports, 93,  3437;  95,  3502. 

CaptW.  L.  Fi8k,,1896.  Reports,  96, 
3236;  97,  3388;  ^Maj.),98,  2966. 

Capt  W.  W.  rtart,  1899-.  Rei>orts,  99, 
3208;  1900,  4283. 

Assistant.  J.  S.  Polhemus.  Reports, 
08.  3439;  95,  3503. 

Operations. 

1  §96-9  7.  A  limited  amount  of  snag- 
ging done  and  a  small  training  dike  (^on- 
structe<i,  97,  3388. 

1 S97-98.  1,050  tons  of  rock  used  in 
the  construction  of  a  dike  400  f.  long  and 
about  1,600  snags  and  other  like  obstruc- 
tions removed;  862  bowlders  removed. 
Project  completed,  98,  2966. 

l§9§-99.  Nearly  1,000  snags,  etc., 
removed,  99,  3208. 

1899-1900.  About  1,000  snags, 
etc.,  removed.  Project  completed. 
Snag  scow  strengthened  and  fitted  with  a 
dredging  bucket,  1900,  4284. 


Physical  cliaraeterlstici^ 

Description  of,  98,  3438;  95,  3502. 

The  river  is  the  chief  tributary  of  Coos 
Bay,  being  about  6  miles  lon^,  then  sep- 
arating into  two  forks,  up  which  the  tide 
ranges  for  about  8  miles  from  the  junc- 
tion. The  valley  along  the  streams  in  a 
good  state  of  cultivation,  98,  3438. 

Projects. 

In  1895  Capt.  Symons  estimated  it 
would  cost  16,000  to  improve  the  river, 
95,  3502;  by  removal  of  snags  and  other 
like  obstructions,  cutting  through  bars 
where  necessary  to  secure  a  channel  50 
f.  wide,  from  the  mouth  of  the  river  to 
the  head  of  navigation  in  the  north  and 
south  forks,  including  5i  miles  of  the 
main  river  and  about  8}  miles  of  each 
fork.    The  project  adopted,  96,  3236. 

By  Capt  Fisk,  1898,  channel  50  f. 
wide,  free  of  bowlders  and  obstructing 
snags  from  the  river  mouth  in  Coos  Bay 
to. the  head  of  tide,  on  the  south  and 
north  forks;  estimate,  13,000,  99,  2966; 
1900,  3208. 

In  1900  Capt  Harts  estimated  it  would 
cost  $1,500  every  two  years  for  mainte- 
nance, 1900,  4284. 

Surveys. 

Examination  of  the  navigable  tide- 
water channels  of  the  river  with  a  view 
to  the  removal  of  snaes  and  other  obstruc- 
tions ordered  by  act  ol  July  13, 1892,  made 
in  the  same  year  under  the  direction  of 
Capt  SymonB(reportfavorable),93, 3437. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  in  1895  under  the  direction  of  Capt 
Symons  (see  Projects) ^  95,  3502. 
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COPPER  HARBOR,  BUCH. 


Commerce. 

Description  of.  No  local  commerce 
(see  Pkt^sical  charaderigtica),  1900,  3638. 

BiiKineerfi. 

Chief  of  Eno inkers.  Report,  1900, 
522. 

ExCfiNEER  IN  Chasob.  Maj.  G.  B. 
Sears,  1899-1900.  Reports,  1900,  3636, 
3641. 

Assist  ANT.  M.  W.  I^ewis.  Report, 
1900,  3639. 

Pbjrsf cal  characteristics. 

Description  of.  A  snug  land-locked 
harbor,  3  miles  long  and  of  1,700  f.  aver- 


age width,  sitoated  at  the  most  northerly 
point  of  the  Great  Keweenaw  peninsula. 
About  70  per  cent  of  the  total  tonnage 
passing  through  the  *'Soo"  Canal  passes 
within  a  few  miles,  1900,  3637. 

ProJjectB. 

Maj.  Sears,  1899,  estimated  it  would 
cost  $2,000  to  remove  a  small  shoal, 
1900,  3637. 

Surveys. 

Examination  and  survey  for  18-f.  depth 
(already  existing),  ordered  b]^  act  of  Mar. 
3,  1899',  made  under  direction  of  Maj. 
Sears,  1899  (report  favorable;  see  iVcJ- 
ecOi),  1900,  3636. 


CO<lIJIEiL.E  RIVER.     (See  Coon  Bay,  Harbor  and  River,  Oreg.) 


Appropriations. 

1880,  $10,000,  80,  241. 
10,000,  82,  2683. 
10,000,  84,  2271. 
20,000,  86,  2P04. 
25,000,  88,  2140. 
30,000,  90,  2927. 
25,000,  92,  2665. 
20,000,  95,  3344. 
20,000,  96,  3229. 
40,000,  99,  3201. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  210,000 

Commerce. 

Methods  of  transportation,  74,  ii,  366; 
79,  1807,  1809. 
Description  of,  79, 1808;  86,  2401. 
Increasing  at  1900,  1900,  638. 

Contracts. 

1891.  W.  R.  Pauter,  piles,  5  cents 
per  1.  f.  E.  Fahy,  lease  of  quarry,  |100 
per  annum.  Capt.  Parker,  furnishing 
scows  and  steamboat,  and  towing  roc!k 
from  the  quarry  to  the  wharf,  $1  per 
c.  y.    91,3147. 

1 995.  Nickum  &  Jacobsen,  jetty  con- 
struction; piles,  8  cents  per  1.  f. ;  lumber, 
$9.50  per  1,000  f.;  ironwork,  3  and  4^ 
cents  per  lb. ;  brush  mattresses,  35  cents 
per  c.  y.;  stone,  58  cents  per  ton;  95, 
3345. 

1996.  D.  Kern,  jetty  construction; 
piles,  8}  cents  per  1.  f;  lumber,  $9  per 
1,000  f.;  ironwork,  3,  4,  and  5  cents  per 
lb. ;  mattresses,  35  cents  per  c.  y. ;  stone, 
63  cents  per  ton;  97,  3382. 

1999.  J.  Kiernan,  jetty  construction 
and  tramway  repair,  (piles,  lumber,  iron- 
work, mattresses,  stone) ,  $33,568,  1900, 
4270. 

En^neers. 

Chief  OF  Engineebs.  Reports,  73, 108; 
74,118;  78,139;  79,183;  80,  241;  81, 
330;  82,  322;  88,  336;  84,  339;  85, 
366;  86,  362;  87,  325,  330;  88, 296;  89, 


353;  90,  317;'  91,  399;  92,  375;  98,  432, 
94,  402;  95,  441;  96,  3^;  97,  495;  98, 
480;  99,  563;  1900,  636. 

Enginebbs  in  Charge: 

Maj.  H.  M.  Robert,  1873;  78,  108.  Re- 
port, 74,  ii,  364. 

Maj.  N.  Michler,  1874;  74,  117.  Re- 
port, 74,  ii,  364.. 

Maj.  J.  M.  Wilson,  1878-79;  78,  137; 
79,  183.     Report,  79,  1806. 

Maj.  G.  L.  Gillespie,  1880-^2.    Report^ 

81,  2596. 

Capt.  C.  F.  Powell,  1882-87.     Reports, 

82,  2682;  83,  2068;  84,  2270;  85,  2398; 
86,  2003;  87,  2458,  2498. 

Capt.  W.  Young,  1888-90.  Reports, 
88,  2137;  89,  2503. 

Capt.  T.  W.  Symons,  1890-95.  Re- 
ports, 90,  2924;  91,  3146;  92,  2662;  98, 
3324;  94,  2553;  95,  3344. 

Capt.  W.  L.  Fisk,  1896-98.  Reports, 
96,  3228;  97,  3380;  (Maj.)  98,  2958. 

Capt.  Harts,  1899-.     Reports,  99,  3200; 
1900,  4266. 
Assist  A  nts  * 

C.  M.  Bolton,  79,  1806.  Report,  79, 
1809 

R.  S.  Littlefield.  Reports,  81,  2598; 
88,  2070;  85,  2400;  92,  2667;  93,  3326; 
94,  2556;  95,  3346. 

J.  S.  Polhemus.     Report,  96,  3230. 

Estimates'. 

By  Maj.  Michler,  canal  from  Low*s 
place  to  Coos  Bay,  $349,592,  74,  ii,  368. 

By  Maj.  Wilson,  dams  and  training 
walls  at  mouth,  $164,200,  79,  1808, 1810. 

Operations. 

19SO-81.  50  1.  f.  of  riprap  jetty, 
with  central  core  of  timber  boxes  con- 
structed, 81,  2597. 

l§§l-83.  Addition  of  100  1.  f.  to 
jetty  and  temporary  elevation  to  high- 
water  line  by  addition  of  plank  parapet; 
cribs  riprapped,  82,  2682,  2683. 

1993-8*3.  Jettv  extended  by  360 1.  f. 
piling  and  58  I.  f.  riprap,  83,  2069. 
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1S84-S6.  422  1.  f.  close  pilinff 
driven;  860  c.  y.  stone  ba]la«t  quarriea 
and  placed  in  jetty,  85,  2399. 

l^ll#-97.  Extension  of  pile  jetty  to 
a  length  of  1,626  f.,  87,  2458. 

1  («II7-S§.  Jetty  extended  300 1.  f.  by 
14,235  1.  f.  of  piling  and  3.384  c.  y.  of 
stone,  88,  2138. 

19148-99.  4,000  c.  y.  stone  quarried 
and  placed  in  jetty,  and  1,944  f.  of  tram- 
way built,  89,  2504, 

1999-90.  Rock  removed  and  snag- 
ging, 90,  2926. 

1990-91.  327  snags  and  69  scow 
loads  of  drift  cleared  from  the  river; 
plant  prepared  for  extension  of  north 
]etty,  91,  3147. 

1991-99.  1,500  c.  y.  stone  placed  in 
the  jetty;  erection  of  buildings  and  con- 
struction of  plant,  92,  266;^. 

1999-93.  North  and  south  jetties 
strengthened  and  repaired,  98,  3325. 

1998-94.  South  jetty  strengthened 
and  north  jetty  repaired,  94,  2555. 

1994-95.  Preparations  made  for 
commencement  of  jetty  construction,  95, 
3346. 

1996-96.  South  jetty  strengthened 
and  extended  224  f.,  96,  3229. 

1996-97.  Extension  of  south  jetty 
in  progress,  97,  3381. 

1997-99.  In  c»onnection  with  pre- 
vious year,  the  south  jetty  was  extended 
270  f.  (total  length  of  jetty,  2,387  f. ),  98, 
2959. 

1999-1990.  South  jetty  tramway 
repainnl  and  extended.  19, 7^  short  tons 
stone  placed  in  jetty.  ITnHucoeHHful  at- 
tempt made  to  remove  large  rock.  1900, 
4267-4269. 

Phy»lcal  characterlBttes. 

Description  of,  74,  ii,  365,  366,  367;  79, 
1806,  1807, 1809. 

Fertility  of  valley  tributary  to  river, 
74,  ii.  365;  79,  1807,  1809. 

High- water  marks,  74,  ii,  367;  79, 1807. 

Effect  of  incomplete  jetties,  99, 3200. 

Unusually  heavy  storms,  1899-1900, 
1900,  4268. 

The  least  low-tide  depth  in  the  chan- 
nel, survey  of  1899,  was  6  f.,.  1900,  4289. 

Plans.     (See  PrqjeeUt. ) 

By  Maj.  M  ichler,  1 874,  canal  from  Low's 
plac'e,  on  Coquille  River,  to  Coos  Bay, 
27,180  f.  by  30  f.  bv4  f.  deep  at  low-water 
mark;  estimate  $349,592,  74,  ii,  367,  368. 

By  Maj.  Wilson,  1878,  to  improve  the 
mouth  of  river  by  continuing  work  on 
dams  and  training- walls  commenced  by 


private  parties,  the  object  of  the  work 
being  to  produce  scouring  effect  on  the 
inlet;  estimate  $164,200,  79,  1808,  1810. 
By  Capt.  Powell,  1887,  snagging,  Co- 
quille City  to  Myrtle  Point-  cost,  $5,000, 
87,  2499. 

PiiTate  i¥ork. 

Private  parties  began  a  dam  600  f.  be- 
low moutn,  with  training-walls  to  pro- 
duce scouring;  work  suspended,  79, 1808, 
1809. 

Elevation  of  jetty  by  private  work,  88, 
2068. 

Projeeto.     ( See  Plans. ) 

By  Maj.  Wilson,  1878,  miprovement  of 
the  bar  at  the  mouth  to  give  a  channel 
10  f.  deep  at  m.  1.  w.,  with  training- walls; 
estimate  $164,200,  79,  1808,  1810;  81, 
2599. 

In  1891  Capt.  Symons  estimated  the 
cost  of  completing  the  project  at  $  1 30,000, 
including  the  extension  of  the  south  jetty 
700  f.,  and  the  completion  of  the  north 
jett^  to  an  equal  length,  making  the  total 
revised  cost  of  the  project  $228,000,  91, 
3148. 

In  1892  Capt  Symons  estimated  the 
cost  of  completing  the  project  at  $180, 718^ 
92,2665. 

By  Capt  Symons,  1894-05,  to  abandon 
the  old  system  of  single-track  and  close- 
pile  tramway,  replacing  it  with  the  reg- 
ular open-work  pile-l]^nt,  double-trad: 
tramway,  and  for  building  the  enrock- 
ment  on  a  brush  mattress,  95,  3345. 

Caut.  Harts  estimated,  1899,  it  would 
cost  $75,000,  if  appropriated  at  one  time, 
to  complete  the  north  jetty,  1900,  4269. 

Surveys. 

Examination  of  navigable  outlet  or- 
dered, 73,  108;  74,  118;  made  by  Maj. 
Miehler,  74,  ii,  364. 

Survey  ordered;  completed  by  C.  M. 
Bolton,  78,  139;  79,  183,  1809. 

Made,  1880,  under  direction  of  Maj. 
Gillespie,  81,  2596. 

Examination  into  condition  of  channel 
and  jetty,  84,  2270. 

Examination  ordered  between  Coquille 
and  Myrtle  Point  by  act  of  Aug.  5,  1886; 
made,  1887,  under  direction  of  Oapt 
Powell,  87,  2499. 

Survey  of  the  mouth  to  ascertain  the 
effect  of  incomplete  jetties  made,  1899,  by 
Capt  Harts,  1900,  4269. 

Maps.  89,  2682:  83,  2072;  84,  2270; 
85,  2400.  Mouth,  86,  2003;  91,  3151; 
93,  3324;  1900,  4270. 

Photographs.  Jetties,  99, 3200. 
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€0<|IJIE.LE   RITER,  OREO.   (Coqaille  City  to  Hjrrtle  Potiit). 

(See  CdquUle  River.) 


Aiiproprlattons. 

1892,  $5,000,  98,  3329. 
1894,  5,000,  95,  3349. 
1896,  12,000,  96,  3232. 
1899,   9,000,  99,  3202. 


Total,   31,000 

Commerce. 

In  1894  the  navigable  importance  of  the 
river  under  improvement  was  liable  to 
decrease  on  account  of  the  constniction 
and  operation  of  a  railroad  between  Co- 
quiUe  City  and  Myrtle  Point,  94,  2559. 

Boats  Ming  built,  1900,  for  the  shallow 
navigation  of  the  stream,  1900,  4273. 

Contracts. 

1897.  Noble  &  Saunden>,  dredging, 
constructing  dikes,  etc.;  pilefl,  12^  centji 
per  1.  f.;  lumber,  $12.50  per  M.  f.;  iron- 
work, 7i  cents  per  pound;  bru8h,  $2.25 
I>er  cord;  stone,  $1  per  ton;  sand  excava- 
tion, 10  and  15  cents  per  c.  v. ;  snagging, 
$20  per  day  ($14,295),  97,  3384. 

Engineers. 

Chibf  of  Engineers.  Reports,  98, 
433;  94,  403;  95,  442;  96,  394;  97,  496; 
98,  481;  99,  565;  1900,  4271. 

Engineebs  in  Charge. 

Capt.T.W.Symons,  1893-95.  Reports, 
98,  3329;  94,  2558;  96,  3348. 

Capt  W.  L.  Fisk,  1896-98.  Reports, 
96,  3231;  97,  3383;  (Maj.)  98,  2961. 

Oapt  W.  W.  Harts,  1899-.  Reports,  99, 
3202;  1900,  4271. 

ASBIOTANTS. 

D.  B.  Ogden.     Report,  96,  3351. 
R  8.  Littlefield.    Report,  96,  3355. 

<>peratlons. 

1899-93.  About  1,000  snags  re- 
moved and  200  f.  of  wing  dam  built,  98, 
3330. 

1994-95.  About  400  snags  removed 
and  about  500  f.  of  wing  dam  built,  96, 
3350. 


1  §95-96.  A  few  obstructions  re- 
moved, 96,  3232. 

1  §96-97.  Some  snagging  done,  97, 
3383 

l§97-9§.  3,700  f.  of  pile  and  brush 
dikes  built;  2,200  1.  f.  pile,  brush,  and 
lumber  shore  protection  built,  and  some 
dredging  done,  98,  2962. 

1  §99-1900,  About  300  snags,  etc., 
removed;  over  8,000c.  y.  dredged,  1900, 
4271. 

Physical  characteristics. 

Description  of,  98,  3329;  96,  3350. 

In  1893  navigation  was  obstructed  be- 
tween Coquille  City  and  Myrtle  Point  by 
snags  and  other  obstructions,  98,  3329. 

Condition  of  stream  between  Rackliffs 
Landinfi:  and  Myrtle  Point  worse  each 
year.  Wing  dams  to  remove  sediment  of 
but  little  benefit.     1900,  4273. 

Projects. 

By  Capt.  Symons,  1892-93,  removal  of 
bad  snags  obstructing  navi^tion  and  tend- 
ing  to  form  bars;  contraction  of  river  into 
a  channel  50  f.  wide  where  shoals  have 
formed  in  order  to  scour  out  desired 
depth;  estimate,  $26,000,  98,  3329. 

fey  Maj.  Symons,  1895,  for  revising 
project  so  as  to  provide  for  confining  the 
waters  of  the  nver  between  pile  aikes 
about  60  f.  apart,  or  between  a  pile  dike 
and  a  strongly  revetted  shore;  for  dredg- 
ing a  channel  50  f.  wide  and  4  f.  deep 
at  low  water  and  depositing  the  dredged 
material  behind  the  pile  aikes;  and  for 
the  construction  of  wing  dams  below 
Roberts  Landing  to  scour  out  the  shoals 
at  that  point;  cost,  $43,176.48,  96,  3350. 

Surrey^s. 

Survey  made,  1894,  under  the  direction 
of  Capt.'Svmon8,  96,  3350. 
Maps.    96,  3356. 
Photographs.     99,  4272. 


CORE  SOUND,  W.  C.«    (See  Nwfolk  Harbor,  etc,) 


Commerce. 

Principally  in  fish,  oysters,  clams,  etc., 
to  Beaufort  and  Xewbem,  98,  1375. 

En^neers. 

Chikf  of  Enoinesbs.  Report,  96, 
191,  1900,  265,  277. 

Enoinkeb  in  Charge.  Maj.  W.  S. 
Stanton,  1892-95.    Report,  96,  1373. 

Ptaysifsal  eharaeterlstlcs. 

The  sound  is  25  miles  long  between 
Pamlico  Sound  on  the  northeast  and  the 
"Straits"  on  the  southwest,  96,  1374. 

Description  of,  96,  1374. 


Projects. 

After  survey  of  1837,  it  was  estimated 
that  $55,000  would  be  required  for  im- 
provement. H.  Doc.  482,  55th  Cong., 
2dse8S. 

Surreys. 

Survey  made  in  1837.  H.  Doc.,  482, 
55th  Cong.,  2d  sess. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made,  1895,  by  Maj.  Stanton 
(report  unfavorable),  96,  1373. 


a  Survey.— Beport  Jan.  6, 1837;  estimate,  $55,000.    (H.  Doc.  No.  482,  &5th  Cong.,  ad  sesB.) 
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CORNAY  BATOV,  LA.     (See  irArbwme  Bayou.) 

CORN  AY  RIYER.     (See  lyArbmnf  Baymt,  La,) 

CORNELLS  CREER  AND  LABTDHVO  TO  JAMAICA  BAY,  N.  Y. 

WATER  CX>NNBCTION. 


En^neers. 

Chief  of  Enoinberh.  Reporte,  80, 
85;  81,  108. 

Engineer  in  Charge.  Col.  J.  Newtou. 
Report,  81,  671. 

AaBiOTAio'.  R.  H.  Talcott  Report, 
81,  672. 

Plans. 

By  Col.  Newton,  1880,  dredging  chan- 


nel 60  to  70  f.  wide,  with  a  depth  of  2  £. 
at  m.  1.  w.,  from  Jamaica  Bay  to  Cor- 
nells Landing.  Estimate,  $29,900.  81, 
673. 

Surreys. 

Ordered  by  act  of  June  14, 1880;  made, 
1881,  under  the  direction  of  Col.  Newton, 
81,  671. 


CORNWALL  HARBOR,  N.  Y.  (See  HwU^on  Rmr.) 
CORPl'S  CHRISTl,  TEX.<i  (See  Aranmf^  Potts,  Tex,) 
CORPUS  CHRISTl  RIYER.     (See  Sabine  River,  etc.) 

CORSICA  CREEK,  MD. 


Appropriations. 

1882,  $5,000,  82,  842 
1884,  5,000,  84,  892 
1886,  10,000,  86,  867 
1888,  10,000,  88,  747 


Total,  30,000 

Commerce. 

Important,  86,  868. 

Contracts. 

ID  91 3.  American  Dredging  Co.,  dredg- 
ing, 18  cents  per  c.  y.,  84,  891. 

lmt4.  Baltimore  Dreiiging  Co., 
dredginff,  13  cents  per  c.  y.,  85,  884. 

1 W !*0.  National  Dredging  Co. ,  dredg- 
ing, 11  cents  per  c.  v.,  87,  839.  840. 

lf«l^9.  Baltimore  Dredging  Co., 
dredging,  12i  cents  per  c.  y.,  80,  900. 

Engineers. 

Chief  of  Engineers.  Reports,  81, 
150;  8fl.  129;  83, 134;  84,  141;  86, 133; 
86,  131;  87,  93;  88,  92;  80,  109;  00, 
100. 

Engineers  in  Charge. 

Lt,  Col.  W.  P.  Craighill,  1881^84.  Re- 
porto,  80,  842;  88,  6(i8;  84,  891. 


Maj.  W.  H.  Heuer,  1884.  Report,  86, 
867 

W.  F.  Smith,  U.  S.  agent,  1884-90. 
Reports,  86,  884;  86,  867;  87,  838;  88, 
747;  (Maj.)  80,  899;  00,  937. 

Operations. 

lS§3-84.  23,514  c.  v.  dredger]  near 
Centerville,  84,  891. 

1 SS4-85.  24,569  c.  y.  dredged  to  ex- 
tend previous  work,  86,  884. 

l§86-»7.  77,390  c.  y.  dredged  from 
channel  and  turning  basin,  87,  839. 

Private  iirork. 

Dredging,  87,  839. 

Projects. 

By  Lt.  Col.  Craighill,  1882,  for  channel. 
Hooper's  Landing  to  Centerville,  100  f. 
wide  and  8  f.  deep  at  m.  1.  w. ;  also  a  turn- 
ing basin  at  Centerville  200  by  300  f. 
Estimate,  $30,000,  82,  842. 

Surreys. 

Ordered  by  act  of  Mar.  3,  1881,  made 
under  the  direction  of  Col.  Craighill,  1881, 
82,  842. 

Maps.    87,  838. 


CORSICA  SHOAL,  ST.  CLAIR  RITER,  RICH. 


Enffineers. 

CiiiK>*    OF     ENOINKER.S,     Report,  01, 

Kng inker    in    CnARt^B.    Col.    O.    M. 
riH\  imH),     Report,  01,  2820,  2821. 

Physical  characteristics. 

iK^Mrription  of,  01,  2821. 


Plans. 

By  Col.  Poe,  1891,  for  a  channel  21 
feet  deep  through  Corsica  Shoal  near  the 
entrance  to  the  St  Clair  River,  estimate 
$410,666,  01,  2822. 

Surrey. 

Examination  ordered  by  act  of  Sep- 
tember 19,  1890,  made,  1891,  under  di- 
rection af  Col.  Poe,  01,  2820. 


a  hurvoy .^Report  Apr.  1)^  1863:  eetinute.  fll.739.    (H.  Doc.  No.  482,  66th  Cong,,  2d  seas.) 
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COII80M8  SOUND,  N.  J.    (See  Ibumaends  Met) 

CORTAIXI8  CITY.     (See  WUlamdte  River,  Oreg.) 

COSCOB  AND  lUAMlJS  RlVm,  CONN. 


Appropriations. 

1892,  $7,000,  98,  959. 
1894,  4,000,  96,  817. 
1896,  8,000,  96,  723. 

Total,  19,000 

ConiracU. 

1899.  A.  J.  Beardslev,  dredging,  15 
cents  Derc.  y.,  s.  m.  ($4,500),  98,  959. 

189ft.  G.  B.  Beardfiley,  dredging,  9.3 
cents  per  c.  v.,  s.  m.  ^$3,d00),  96,  818. 

18M.  \V.  H.  Taylor,  jr.,  dredging,  9 
cents  ner  c.  y.  ($5,400),  97,  969. 

1 899.  Hartford  Dredging  Go. ,  dredg- 
ing, 18  cents  per  c.  y  ($1,170),  99,  1,185. 

Ens^ineers. 

Chief  of  Enoinebbs.  Reports,  91, 
81;  98,  84;  94,  75;  96,  85,  95;  96,  82; 

97,  102;  98, 108;  99, 122;  1900, 138. 

Enginkebs  in  Charge.  Col.  D.  C. 
Hooston.     Reports,  91,  852,  855. 

Lt  Col.  H.  M.  Roberts,  1893-95.  Re- 
ports, 98,  958;  94,  681;  (Col.),  96, 
816,  881. 

Maj.  H.  M.  Adams,  1896.  Report,  96, 
721. 

Maj.  S.  S.  Leach,  1897.  Reports,  97, 
969;  98, 972;  99,  1,184;  1900.  1349. 

<H^eratlons. 

1899-93.    23,953,c.y.,8.in., dredged, 

98,  959. 


1893-94.  16,047  c.  y.  dredged,  94, 
682. 

1895-96.  About  33,000  c.  y. 
dredged,  96,  722. 

1896-97.  1,876  c.  y.  dredged,  97, 
969. 

1897-98.  58,124  c.  y.  dredged,  98, 
972. 

1898-1909.  6,500  c.  y.  dredged, 
99,  1184;  1900,  1349. 

Physical  eliaracterif  ties. 

Description  of,  91,  854;  98,  958;  96, 
721. 

Projects. 

By  Col.  Honston,  in  1891,  for  dredging 
a  channel  150  feet  wide  ana  8  feet  deep; 
estimate,  $36,000, 9 1 ,  855,  98, 958.  This 
was  modified  in  1896  to  provide  for  a 
channel  6  feet  deep  and  150  feet  wide 
to  the  railroad  brid^  and  thence  100  feet 
wide  to  Miamus,  with  a  turning  basin, 
inner  harbor  entrance,  7  feet  deep  and 
300  feet  wide;  total  estimated,  $54,000, 
96,  722. 

SurTcys. 

Survey  ordered  by  act  of  September 
19,  1890,  made,  1891,  under  direction  of 
Col.  Houston,  91,  855. 

Survey  with  a  view  to  construction  of 
a  turning  basin  ordered  by  act  of  August 
17,  1894,  made  by  Col.  Robert,  in  1895 
(aee  Projects),  96,  881. 

Maps.     98,  958;  96,  882. 


COTTAOE  CITY  HARBOR,  MASS. 


Commerce. 

Unimportant,  87,  569;  1900,  1294. 

Engineers. 

Chisf  of  Enginbbrs.     Reports,  87, 43; 
1900,  111. 
Enginsfbs  in  Chabgb: 

Lt.  Col.  G.  H.  ElUot,  1886.    Report, 
87,568. 

Maj.  D.  W.  Lockwood,  1900.    Report, 
1900,  1293. 


Plijrilcal  Charactertstlcft. 

Description,  87,  569;  1900,  1294. 

Sunreyi. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made  1886,  under  direction  of  Lt. 
Col.  Elliot  (report  unfavorable),  87,  569. 

Examination  ordered  by  act  of  March 
3,  1899,  made  by  Maj.  Lockwood,  1899 
(report  unfavorable)  1900,  1294. 


COmiT  HARBOR,  ]»IAS§. 


Commerce. 

Description  of,  1900,  1289. 

Enf^neers. 

Chixf  of  Enoineebs.  Report,  1900, 
111. 

Eng INKER  IN  Charge.  Maj.  D.  W. 
Lockwood,  1900.    Report,  1900, 1287. 

Pbyslcal  Characterittl<». 

Description  of;  eeries  of  aandy  bays 


opening  into  Nantucket  Sound,  with  one 
or  two  openings.  Cotuit  entrance  is  about 
8  miles  soutnwesterly  from  Hyannis. 
1900,  1288. 


Sarre^t. 

Examination  ordered  by  act  of  March 
3,  1899,  made,  1899,  by  Maj.  Lockwood 
(report  unfavorable)  1900,  128a 
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1:^4. 


I*  if.   jr.>J  br 


bi.fy  V  T*r  iiv,  95,  :rKi 


Cfiif  --r  E^":xrEB^.  R^^pons.  80, 
14.^:  81.  :-^.  89.  >::  88.  2>:  84,213: 
85.  in^  .  86,  r>:  87.  iM:  88,  170:  89, 
1^^..  90.  :"^:  91,  ±5?i:  99.  ?!<»:  93.  244; 

94.  '^J-:  95.  3^::  96.  2:v:  97,  2S3:  98, 
^74:  99.  .O^:  1900,  S71. 

Ex  .:xirK>  rx  Cha»~-k: 

Ma;.  C-  W.  H  ^rll,  IST^Sl.     Reports. 

K  :>•'-  r."^?^:  81,  1^<5, 

Ma;.  A.  >t:  tnev.  lsxl^84.  B^ton^^ 
89,  :.<V.:  88,  IV21:  84,  liTTT. 

Ca;  I.  T.  Turiie,  1  N!4-n3.  Reports,  85, 
l+i;</:-ftx 

Ma'  W.  H.  Hwer.  lSS5-^7.  Reports, 
85,  14-i>;  86,  lL>v>:  87,  1375. 

C«i4.  W.  L  P.>k.  1SS8-91.  Reports. 
88,  i:^>4:  89,  14vl:  90, 1747. 

3Iai.  J.  R  Qiimn,  1S91-99.  Reports, 
91,  1<1^:  99,  l^JO:  93, 1S21:  94,  1365; 

95,  17^-':  96,  1501;  97,  1762;  98,  1474; 

Maj,  H.  M.  Adams,  1900.  Report, 
1900,  2259. 

H.  C.  Collins.     Reports,  80, 1170:  81, 
1294:  83,  1122;  84,  1278;  85,  1404. 
Lt.  O.  T.  Ciwbv.    Report,  87, 1376. 


I  f»S  1-89.  Closure  of  mn-oat,  Bayoa 
l\}^  Fonloi'iie,  by  hru^h,  timlier,  and  clay 
dajn,  built  by  bired  labor;  also  choking 
other  run-out  bavous  bv felled  trees,  82, 

1381. 

1  f|§9-S3.  ClogJUPe  of  run-out,  Bavou 
Little  Fordoche,  with  dam,  built  by  hired 
lalK>r;  depth  of  water  on  Little  Devil  Bar 
increaseii  3  f.,  88,  210,  1123. 

1 884-85*    Construction  of   quarter 


Birrr,  bttween  mouth  and  J^aux 


r  BATOr,  LA. 

boat  and  ffau  boat  with  pile  driver  at- 
tached, 85,  1408. 

1885-86.  Duna  at  Little  and  Big 
Fordocbe  rebuilt  by  hired  labor,  86, 1263. 

l88#-87.  Duns  in  progress  at  out- 
letp  of  BavoQ  Engliah,  and  repairs  made 
to  other  dams,  87,  1325. 

1 887-88.  Repairs  to  old  dams  in  the 
Big  and  little  Fordoche,  and  new  dam 
began  in  Bayou  English,  88,  1255. 

1888  88.  Broken  dams  in  bavous 
Haniaelle,  English,  and  Fordoche'  re- 
paired with  sheet  piling,  90, 1749. 

1888  81.    Repain  to  plant,  9 1,1827. 

1881'#8.  Repairs  to  dams  at  Cane, 
Maniaelle.  and  Big  Fordoche  bayous,  92, 
1501. 

1 885  88.  Several  bayous  closed  and 
efforts  made  to  clear  obstructing  raft  of 
logajrom  thertream,  96,  1502. 

1 888-1888.  Log  boom  constructed 
and  raft  removed,  1900,  2259. 


iHsBCiiptionof,  80, 1170;  81,  1295;  93, 
1821. 

Little  Devil  Bar,  at  the  entrance  to  the 
bavou,  an  obstruction  to  navigation,  95, 
17&. 

in  1896  the  channel  was  obstructed  and 
traffic  completely  blocked  by  a  raft  of  logs 
that  came  in  from  the  Atcnabilava,  96, 
1502;  97,  17«2. 


By  Maj.  Howell,  1880,  to  improve 
low-water  navigation.  Port  Barre  to 
Atchafalaya,  by  removal  of  obstructions, 
dosing  ran>out  bayous,  and  construction 
of  a  needle  dam  and  lock  4  miles  above 
Fort  Barre;  estimate,  $40,000, 80, 1160. 

In  1883  Maj.  Stickney  increased  the 
previous  estimate  by  $38,500,  to  provide 
tor  masonry  lock  walls  instead  of  timber 
oonstraction  previously  proposed,  83, 
1122,  1124;  85,  1403. 

In  l>f84  Capt  Turtle  proposed  that  all 
other  work  be  held  in  aoeyanoe  until  the 
bayous  on  the  south  side  of  Bayou  Conr- 
tablean  were  closed;  estimate,  $16,000, 
85,  1404,  1406;  86,  219. 

By  Maj.  Quinn,  1894,  for  repair  of  dams 
acrosB  several  bayous  and,  ii  funds  per- 
mitted, the  dosing  of  several  small  tnyous, 
95,  1762. 

By  Mai.  Quinn,  1899,  to  place  a  float- 
ing log  boom  across  the  mouth  of  the 
bayou  to  prevent  the  entrance  of  drift 
from  the  Atchafalaya,  and  to  remove  the 
raft  so  as  to  restore  navigation,  99,  1847. 

Hurwej%* 

Examination  ordered  by  act  of  Mar.  3, 
1879, 80, 145, 1169;  made  under  direction 
of  Maj.  Howdl,  1880,  79, 112;  80,  1169. 

Survey  by  H.  C.  Collins,  1880, 81, 1293. 


REPORTS   OF   CHIEF   OF   ENGINEERS,  U.  8.  ARMY. 
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C^^WEMETT  BAT,  R.  I.     (See  Appanaug  Harbor. ) 
COMIXES  CREEK,  OHIO. 


Engineers. 

Chief  op  Enginesbs.    Report,  80, 328. 

Engineer  in  Charge.    Maj.  L.  C.  Over- 
man,  1888.     Report,  89,  2336. 

Ptaysieal  characteriitles. 

Deecriptioii  of,  89,  2335. 


Survejr* 

Examination  ordered  by  act  of  Aug.  1 1 , 
1888,  made,  1889,  under  direction  of  Maj. 
Overman  (report  unfavorable)  89,  2335. 


€01¥JLITZ  BITER,   WASH. 


Appropriatlont* 

1880,  $2,000,81,2601.^ 

1881,  1,000,  81,  2601. 

1882,  1,000,  82,  2685. 
1884,  2,000,  84,  2273. 
1886,  2,000,  86,  1952. 
1888,  3,000,  88,  2190. 
1890,  8,000,  90,  3064. 
1892,  3,000,  92,  2838. 
1894,  3,000,  96,  3595. 
1896,     3,000,  96,  3385. 

3,000,  99,  3249. 


1899, 


Total,  31,000 

Commerce. 

Important,  81,  2600. 
Laree,  1900,  compared  with  the  cost  of 
annual  maintenance,  1900,  4366. 

Contracts. 

19S4.  J.  Kellocg  &  Co.,  construc- 
tion of  300  feet  of  wmg-dam,  85,  2439. 

Enf^neers. 

Chief  op  Engineers.  Reports,  80, 
241,  242;  81,331;  82,323;  88,336;  84, 
339;  86,  371;  86,  359;  87,  333;  88,  306; 
89,  364;  90,  329;  91,  418;  92,  392;  93, 
456;  94,  417;  96,  466;  96,  415;  97,  520; 
98,  508;  99,  597;  1900,  674. 

Engineers  in  Charge: 

Maj .  G.  L.  Gillespie,  1879-82.  Reports, 
80,  2331;  81,  2600. 

Capt  C.  F.  Powell,  1882-85.  Reports, 
82,  2684;  83,  2073;  84,  2272. 

Maj.  W.  A.  Jones,  1885-90.  Reports, 
85,  2439;  86,  1952;  87,  2524;  88,  2190; 
89   2589 

Maj.  T.  H.  Handbury,  1890-93.  Re- 
ports, 90,  3063;  91,  3370;  92,  2837;  98, 
3526. 

Maj.  J.  C.  Post,  1894-95.  Reports,  94, 
2662;  95,  3594. 

Capt  H.  Taylor,  1896-97.  Reports, 
96,  3385;  97,  3463. 

Maj.  W.  L.  Fisk,  1898-99.  Reports, 
98,  3041;  99,  597. 

Capt.  W.  C.  Langfitt,  1899. 

Capt.  W.  W.  Harts,  1899.  Report, 
1900,  4366. 

AsBiOTANT.  R.  A.  Habersham.  Re- 
porta,  80,  2232;  81,  2601. 

9207—02 19 


Operations. 

1880-81.  40  miles  of  river  cleared 
by  removal  of  snags  and  trees,  81,  2600. 

1§§1-8SI.  304  snags  and  trees  re- 
moved, 82,  2684. 

1  §83-83.  483  logs,  snags,  and  trees 
removed,  88,  2073. 

18§4-§5.  300  1.  f.  wing-dam  built, 
by  contract,  85,  2439. 

1886-87.  190  1.  f.  wing-dams  built; 
315  snags  removed,  87,  2525. 

l§§B-89.  280  snags,  9  log  jams,  rock 
and  gravel  cleared  from  the  channel;  250 
1.  f.  of  wing-dams  built,  89,  2590. 

1890-91.  1,200  c.  y.  of  gravel  and 
156  logs,  snags,  and  trees  removed  from 
channel  between  the  mouth  and  Toledo, 
91,  3370. 

1891-99.  50  snags  cleared  from  the 
channel,  and  400  1.  f.  of  wing  dam  built 
at  Toutle  River  Pass,  92,  2838. 

1893-93.  1,094  1.  f.  wingdams  built, 
and  about  150  snags,  etc.,  removed,  98, 
3526. 

1893-94.  Over  100  snags,  etc.,  re- 
moved, 94,  2662. 

1894-95.  Over  100  snags,  etc.,  re- 
moved, a  large  rock  removed,  and  2,000 
1.  f.  bank  revetment  built,  96,  3594. 

1895-96.  About  500  snags,  etc.,  re- 
moved, and  bank  revetment  repaired, 

96,  3386. 

1896-97.  About  150  snags,  etc.,  re- 
moved,  and  bank  revetment  repaired, 

97,  3463, 3464. 

1897-98.  Sna^ng  done,  and  a 
small  wing  dam  built,  98,  3041. 

1899-1900.  Closing  dam  opposite 
Toledo  built,  and  one  under  construction 
below  Toledo;  river  thoroughly  snagged 
for  20  miles,  1900,  4366. 

Physical  characteristics. 

Results  of  works  of  improvement,  98, 
3526;  98,  3041. 

Channels  changed  by  freshets  in  1896 
and  1897,  97,  3464;  98,  3041. 

High  stages  damaging  works,  1900, 
4366. 

Projects. 

By  Maj.  Gillespie^  1879,  mouth  to  Cow- 
litz Landmg,  removing  snags  and  scraping 
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COWLITZ  Rirm,  wash.— continued. 


bara,  efltimate,  $5,000  for  the  first  year, 
with  an  annual  expenditure  thereafter  of 
$2,000,  81,  2603;  M,  1952;  91,  3371. 

Capt  Hart  estimated,  1900,  that  $2,000 
would  be  required  annually  for  mainte- 
nance, 1900,  4366. 


Sarreya. 

Ordered  by  act  of  Mar.  3,  1879,  made 
under  direction  of  Maj.  Gillespie,  1879, 
80  2331 

Mmor  surveys,  97,  3464;  1900,  4366. 


COXSACKIE.     (See  Ilxuhan  River. ) 
CRANBERRY  INLET,  N.  J.«     (See  Barrwgat  Bay. ) 


Appropriatlona.    {^^ee  Surveys.) 

EHgtiieen. 

Engineer  in  Charge.    Col.  J.  D.  Gra- 
ham, 1865.     Report,  66,  37. 


Sunreyt. 

$1,000  appropriated  for  survey  by  act 
approved  Aug.  30,  1852. 


CRANE  AND  WATERS  RITERS,  MASS. 


Eiifflneera. 

Chief  op  Engineers.    Reports,  89, 44; 
90,38. 

Engineer  in  Charge.    Lt.  Col.  R.  M. 
Mansfield,  1888.     Report,  90,  517. 

A88IWANT.    T.T.  H.  Ilarwood.    Report, 
90,  519. 

Physical  rharaeterlsUcs. 

Description  of,  90,  517. 

Plana. 

By  Lt.  Col.  Mansfield,  1889;  improve- 
ment of  Waters  River  by  enlai^ging  the 


existing  low-water  channel  to  a  widtli  of 
100  f.  and  a  depth  of  8  f.  at  m.  1.  w. 
from  deep  water  of  Essex  Branch  to  the 
*  wharves  at  the  head  of  navigation;  esti- 
mate, $14,000.  Improvement  of  Crane 
River  by  excavation  of  a  channel  2,850  f. 
long,  100  f.  wide,  and  8  f .  deep  at  m.  1.  w. ; 
estimate  $30,000.    90,  518,  519. 

Surrey. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
made,  1889,  under  direction  of  Lt.  Col. 
Mansfield,  90,  517 


CRANES  CREEK,  VA. 


Commerce* 

If  creek  were  improved  it  was  esti- 
mated in  1894-95  that  there  would  be  an 
annual  commerce  of  about  51,000  tons, 
96,  1274. 

Englneem. 

Chief  of  Engineers.  Reports,  91, 146; 
96,  167. 

Engineers  in  Charge: 

Lt.  Col.  P.  C.  Hains,  1891.  Report,  91 , 
1289. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
port, 96,  1271. 


Pliytl€;al  eharacterlsU<». 

Description  of,  91,  1289;  96,  1272. 

Projects. 

Maj.  Davis,  1895,  submitted  two  plans 
of  improvement;  estimates,  $56,040  and 
129,160,  respectively,  96,  1274. 

Sarreya. 

Examination  made,  1891,  under  direc- 
tion of  Lt.  Col.  Hains  (report  unfavora- 
ble), 91,  1289. 

Survey  of  the  mouth  ordered  bjr  act  of 
Aug.  17, 1894,  made,  1895,  by  Maj.  Dttvia 
(report  unfavorable;  see  PrqjecU)^  96, 
1271. 


CRAWFISH  CREEK.     (See  Ohio  River.) 

BAT,  TOTTEN  BAY,  AND  MOnVElYAIJILEIV  SBOAJL8, 
IN  DETIL.S  JLAKE,  N.  DAK. 


En^neera. 

Chief  of  Engineebs.      Report,    91, 
274,  2223. 

Engineek  in  Chabge.     Maj.  W.  A. 
Jones,  1891.    Report,  91,  2223. 

aSuirey—Report  Oct.  — » 1868;  estimate,  150,000.    (H.  Doc.  No.  482, 56th  Cong.,  2d  sqbb.) 


Surrey* 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Maj.  Jones  (report  unfavorable),  91, 
2223. 


BEFOBTS   OF  CHIEF  OF   ENOINEEB8,  U.  8.   ABMT. 
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CRESCEIVT  CITY,  CAIj.     (See  also  Pacific  coast,  harbor  of  refuge, ) 


Commerce. 

Description  of,  08,  3311. 

In  1891  the  freight  on  seagoing  ship- 
ments amounted  probably  to  ^0,000, 
98,  3313. 

Eii|i;lneers. 

Chief  of  Engineebs.  Reports,  67, 51 ; 
77, 123;  78, 136;  79,  180;  87,  324;  98, 
432;  95,  441;  1900,  634. 

Board  of  Engineers.  Of  the  Pacific 
coast  met  August,  1876,  to  "examine 
the  harbors  of  Mendocino,  Humboldt 
Bay,  Trinidad,  and  Crescent  City,  Cal., 
with  a  view  of  establishing  a  breakwater 
and  harbor  of  refuge."  The  board  did 
not  consider  it  well  adapted  for  a  harbor 
of  refuge.  Report  77,  1053.  (Lt.  Cola. 
Williamson,  Alexander,  and  Stewart,  and 
Maj.  Mendell. ) 

Engineers  in  Charge: 

Maj.  R.  S.  Williamson.  Report^  67, 
515. 

Lt,  Col.  B.  S.  Alexander.  Report,  79, 
1785. 

Capt.  A.  H.  Payson,  1887.  Report, 
87   2454, 

Maj.  W.  H.  Heuer,  1893-95.  Reports, 
93,  3308;  96,  3339. 

Capt  W.  W.  Harts,  1899.  Report, 
1900,  4262. 

Assistant.  Lt.  W.  H.  Heuer.  Report, 
67,  517. 

Estimates.      (See  Plans  and  Projects. ) 
By  Lt,    W.    H.    Heuer,  breakwater, 

$2,178,008,  67,  518. 
By  Board  of  Engineers,  breakwater, 

$6,022,940,  77,  1059. 

Ptayslf^al  cfaaraeteiif ties. 

Description  of,  93, 3310;  description  of 
rocks  at  the  entrance  to  the  harbor,  95, 
3340. 


A  town  situated  on  the  ocean  beach, 
and  the  onlv  shipping  port  at  which  sea- 
going  vessels  toucn  in  Del  Norte  County. 
The  bay  is  an  open  roadstead,  very  con- 
tracted, being  little  more  than  1^  miles  in 
extent  east  and  west,  and  }  of  a  mile 
north  and  south.    93,  3311. 

Pians.     (See  Estimates  and  Projects, ) 
By  Lt,   W.  H.  Heuer,  breakwater  of 

stone,  3,767  f.  in  length,  67,  518.    Com- 

p^uied  with  European  breakwaters,  67, 

516. 
By  Board  of    Engineers,  breakwater, 

77, 1059. 

Projeets*    ( See  Estimates  and  Plans, ) 

In  1895  Maj.  Heuer  estimated  it  would 
cost  $285,000  to  remove  the  rocks  in  the 
entrance  to  the  harbor,  95,  3341. 

Siurrei's. 

Included  in  the  Coast  Survey,  67,  517. 
Examination  by  Board  of  Engineers, 

77,  1053. 

Examination  ordered  by  act  of  June 
18,  1878,  assigned  to  Lt.  Col.  Alexander, 

78,  136.    Report,  79,  1785. 
Examination  of  harbor  with  a  view  to 

a  sea  wall  from  Battery  Point  to  Flat 
Rock,  ordered  by  act  of  Aug.  5,  1886, 
made,  1887,  under  direction  of  Capt.  Pay- 
son  (report  unfavorable),  87,  2454. 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  the  same  year  by  Maj. 
Heuer  (report  unfavorable),  98,  3309. 

Survey  ordered  by  act  of  Aug.  17, 
1894,  made  in  1895  by  Maj.  Heuer 
(report  unfavorable;  see  Projects) ^  95, 
3339. 

Examination  of  Crescent  Bay  was  or- 
dered by  act  of  Mar.  3,  1899.  Report 
(unfavorable)  on  Crescent  City  Harbor 
was  submitted  by  Maj.  Harts,  1899. 
1900,  4262. 


CRISFIELD  HARBOR,  MD. 


Appropriation. 

1875,  $37,317.50,  75,  88,  ii,  71;  76,  64, 
290. 

Contracts. 

1975.  G.  H.  Ferris,  dredging,  13i 
cents  per  c.  y.,  75,  ii,  71;  76,  64,  290. 

Engineers. 

Chibf  op  Enginebbb.  Reports,  75, 87, 
90;  76,  64. 

Enginbieb  in  Chabgb.  Maj.  W.  P. 
Craighill,  1874-76.  Reports,  75,  ii,  71, 
105;  76,  290. 

ASBEBTANTS. 

C.  Humphreys,  75,  ii,  106. 
H.  Bacon,  in  immediate  chai^,  1875. 
Report,  75,  ii,  106. 
fiipt  C.  B.  Phillips,  76,  290. 


Operations. 

1874-75.  Dredging,  by  contract, 
36,195  c.  y.,  75,  88,  ii,  71. 

l§75-76.  Removing  202,194 c.  y.  bv 
dredging,  completing  the  work.  76,  64, 
290. 

Piiysic^l  eliaraeteristies. 

Described,  75,  ii,  106. 

Projects. 

By  H.  Bacon,  adopted  by  Maj.  Craig- 
hill, for  a  12-f.  channel  of  uniform  width 
of  150  f.,  67,200  c.  y.  excavation,  $20,405; 
for  channel  400  f.  to  300  f .  and  150  f.  in 
width,  128,700c.  y .  excavation,  $37,317.50, 
75,  ii.  105, 107;  76, 290.  Completed,  76, 
64,290. 

Surveys. 

Examination  by  Maj.  Craighill,  1874, 
and  survey,  under  his  direction,  by  H. 
Bacon.     Reports,  75,  ii,  105. 
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CKOAT AX  SOCXO.     •  See  Chempeake  Bay. ) 
CBOATA5I  SOl^D,  X.  C.     (See  AU^rmarie  Sound  to  AOaniic  Ckean,  N,  C.) 

HifflMen. 

Chikp  or  ExoixKEBH.     Report,  66,  7. 


CSOOKED  KITES,  FL.A.     (See  OtrraMJr  hnr  and  harhor.) 

the  channel  over  the  bar  asd  a  short  dis- 
Chikt  op  Exgixxsbs.     Reports,   81,     tance  above  to  a  depth  of    13  ft.     Eeti- 
l»J;  82,  IH).  mate,  $72,000.     82,  1314. 

ExonrKEB  cc  Chabgi.     Capt.  A.  X.  8«rvej. 

DamreU.     Report,  82,  1314.  Examinadon  ordered  by  act  of  Mar.  3, 

PIUB^  1881,    made  under   direction    of   Capt 

By  Capt  DamreU,  1882,  for  dredging  Dwniell,  82,  1314. 


CBOOKJSD  RmOB, 


WASH*  (iBClatftaiir 

iMep  Rirrr. ) 


Report,  91, 


iriTer).     (See 


Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1890,  under  direction  of 
Maj.  Handbiir>'  (report  onfavorable)  91, 
3378. 


Chikp  op 
420. 

ExGiXBBS  IX  Chargb.      Maj.   T.   H. 
Handhary,  1890.     Report,  91,  3378. 

Physical  cluuraclriiatlca. 

DeBoiption  of,  91,  3378. 

CBOSSOTER  EJIOHT.     (See  Si.  Lawrence  Rirrr,  X.  Y.) 
CROSS  TULU^OE  HAKBOK,  MICH.    (Harl»or  of  Retake.) 


Reports,  84, 


Chief   of  Exgix 
301;  85,  332. 


ExoiKEEim  nc  Chabgb: 

Maj.  D.  P.  Heap.     Report,  84,  1995. 

Capt  D.  W.  Lockwood.     Report,  84, 
1996. 

Lt  Col.  O.  M.  Poe.     Report,  85,  2185. 

AjS8  IfPT  A  NTS  I 

J.  A.  Mitchell.     Report,  84,  1997. 
O.  B.  Wheeler.     Report,  85,  2185. 


Physical  eharacteristiea. 

Locality  described,  84, 1995, 1997;  85, 

2185. 

Plans. 

A  sheltered  area  of  20  acres  would  cost 
$300,000.    84,  1997,  1998. 

Sarweys. 

Examinations  ordered  by  acts  of  Aug. 
2,  1882,  and  July  5,    1884,  made  under 
;  the  directions  of  Maj.  Heap,  Capt  Lock- 
wood,  and  Col.  Poe  ( reports  unfavoiBble), 
84, 1995,  1996;  85,  2185. 


CROW  SHOAI^S,  DELAHTARE  RAT,  X.  M.     (See  Delaware  Bay.) 


Plans. 

Propoeed  by  Lt.  Col.  Kurt«,  toeRtablish 
a  haroor  of  refn^  with  the  following 
works:  1st,  a  solid  breakwater  alone  the 
shoal;  2<1,  o}iening  the  channel  of  ap- 
proach by  dredging:  3ti,  ice  piera  acroes 
the  upper  end  of  the  harbor,  |l0,477,520, 
74,  ii,  147. 


Surreys. 

For  an  artificial  harbor  or  breakwater 
ordered  by  act  approved  Mar.  3,  1873, 
aasie:ned  to  Lt.  Col.  Kurtz,  74,  93;  and 
made  under  his  direction  by  F.  M.  Eppley 
in  Aug.,  1873.    Reports,  74,  ii,  146-154. 


CRYSTAL  RITER,  FUi. 


Commerce. 

In  1894  most  of  the  freight  was  carried 
by  the  railroa^is,  95,  1577. 

In  1897  commerce  had  increased  and 
there  was  a  prol»l)ility  that  it  would  still 
increase  if  a  channel  were  made  through 


the  bar  at  the  entrance  to  the  river,  97, 
1581. 

Descnption  of,  1900,  20B0. 

Estimated  imports  and  exports  for  1900, 
with  deep  water  to  Gulf,  $2,257,550, 
1900,2080. 


B}i;POBTS   OF   CHIEF   OF   ENOINEBB8,  U.  8.  ABMT. 
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Eii8:tneers. 

Chief  of  Engineers.  Reports,  81, 
189;  82,  185;  89,  1355;  96,  222;  97, 
252;  99,  288;  1900,  327. 

Engineers  in  Charge: 

Capt.  A.  N.  Damrell.    Report,  82, 1316. 

Capt.  W.  M.  Black,  1888.  Report,  89, 
1355. 

Maj.  T.  H.  Handburv,  1895.  Report, 
95,  1576. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897. 
Report,  97,  1580. 

Capt  H.  Jervey,  1900.  Report,  1900, 
2074. 

Capt  T.  H.  Rees,  1900.  Report, 
1900,  2078. 

Assistants: 

P.  Robinson.    Report,  82,  1317. 

Lt  D.  D.  Gaillard.    Report,  89,  1356. 

Lt  J.  J.  Meyler.    Report,  97,  1581. 

J.  W.  Sackett     Report,  95,  1577. 

W.  H.  Caldwell.  Reports,  1900, 2077, 
2080. 

T.  B.  Bird.    Report,  1900,  2082. 

Pliysical  ctaaractertotlet. 

Description  of,  89,  1355;  95,  1576; 
1900,  2075. 

A  broad,  clear  stream  on  the  west  coast 
of  Florida,  about  25  miles  to  the  south- 
east of  Cellar  Keys,  having  an  ample 
depth  of  water  except  near  the  village  of 
Crystal  River,  95,  1576. 

Plans.     ( See  Projects. ) 
For  dredging  and  blasting  a  chanel  6  f. 


deep  through  the  shoalg  at  the  mouth ;  es- 
timate, $115,000,  82,  1317. 

In  1889  Capt  Black  reported  the  availa- 
ble channel  depth  sufficient  for  existing 
commercial  requirements,  89,  1355. 

ProJeeU.    ( See  Plans. ) 

Capt  Rees  submitted,  1900,  plans  for 
three  routes,  with  estimates  of  cost,  viz, 
$84,647.46,  $77,929.47,  and  $54,190.75, 
giving  preference  to  the  first  route,  via  a 
straight  line  from  deep  water  of  the  Gulf 
to  the  river's  mouth,  1900,  2079. 

Survejrs. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made  under  direction  of  Capt  Dam- 
rell, 82,  1316. 

Examination  ordered  by  ac^t  of  Aug.  11, 
1888,  made,  1889,  under  dire<;tion  of  Capt 
Black,  89,  1355. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  under  the  dire(^tion  of  Maj. 
Handbury,  1894  (report  unfavorable), 
95,  1577. 

Examination  ordered  by  act  of  June  3, 
1896,  made  under  the  direction  of  Lt.  Col. 
Benyaurd,  1896  (report  favorable),  97, 
1581. 

Examination  and  8ur^'ey  of  Crystal 
River,  Fla.,  from  the  town  of  Crystal 
River  to  its  entrance  in  theCiulf  of  Mex- 
ico, ordered  by  act  of  Mar.  3,  1899;  ex- 
amination made,  1899,  under  direction  of 
Capt  Jervey  (report  favorable);  survey 
made,  1900,  under  dire(^tion  of  Capt  Jer- 
vey, report  by  Capt.  Rees  (favorable; 
see  Projects)^  1900,  2075,  2078. 


CIJITRE  RITER,  HO. 


Appropriations* 

1880,  $2,000,  80,  1550. 

1881,  5,000,  81,  1730. 

1882,  5,000,  82,  1793. 

Total,  12,000 

Commerce. 

Unimportant,  72,  393.  Large  quanti- 
ties of  coal  and  iron,  72,  392. 

Contracts. 

1§81.  H.  S.  Brown  <&  Co.,  dredging, 
25  and  20  cents  per  c.  y.,  81,  1729. 

1883,  H.  8.  Brown  &  Co.,  dredging, 
22}  cents  per  c.  y.,  88,  1429. 

Engineers. 

Ch  iep  op  Eng ineebs.  Reports,  7 1 ,  59 ; 
72,  56;  79,  133;  80,  176,  177;  81,  237; 
82,  235;  88,  242. 

Enoinbers  in  Charge: 

Lt.  Col-  W.  F.  Raynolds,  1872.  Report, 
72,  390. 

Maj.  A.  Mackenzie,  1879-83.    Reports, 


80,  1549,  1550;  81, 1729;  82, 1793;  83, 
1429. 

Assistants: 
A.  H.  Blai«lell,  72,  391. 
C.  W.  Durham.     Report,  80,  1551. 

Operations. 

1880-81.  19,319c.  y.dredeed;  13,609 
snags  and  trees  removed  and  felled,  81, 
1729. 

1883-83.  20,000c.  y.  dredged;  snags 
and  trees  removed,  83,  1429. 

Physical  characteristics. 

General,  72,  390;  obstructions,  80, 
1552. 

Plans.    ( See  Projects. ) 

By  A.  H.  Blaisdell,,  1872,  for  improving 
river,  mouth  to  Big  Creek,  4-f.  channel, 
$48,292.59;  6-f.  channel,  $80,736.  To  B\s 
Creek  Bar,  not  including  the  removal  of 
said  bar,  4-f.  channel,  $14,615;  6-f.  chan- 
nel, $20,671.  To  within  J  mile  of  Big 
Creek,  4-f.  channel,  $33,677.50;  6-f.  chan- 
nel, $60,065.    72,  395. 
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ProJecU.    ( See  Plant. ) 

ByCapt.  Mackenzie,  1879,  for  dredging 
channel  from  80  to  100  f.  wide  and  2  f. 
deep,  1.  w.,  through  the  shoals;  broBh 
and  rock  dam  acroBB  lower  part  of  Ouivre 
Slough,  and  removing  snags,  wrecks,  and 
obstructions;  estimate,  $30,000,  80, 1553. 

Surreys. 

Ordered  by  act  approved  Mar.  3,  1871, 


assigned  to  Lt  Col.  Raynolds,  and  made 
under  his  direction  by  A.  H.  BlaisdelL 
Report,  72,  391. 

Ordered  by  act  approved  Mar.  3,  1879, 
assigned  to  Capt  Mackenzie,  79,  133. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1879,  under  direction  of  Capt.  Mackenzie, 
80,  1550. 


CIJMBERLiAlVD,  HD.     (See  Bowman»  Mirer. ) 

CIJlllBERJLAIVD  RITm,  K¥.  ABTD  TEMM. 

Puts.  AppropriJitioiia. 

A.— CumberlADd  River  (See  parte  B,  C,  and  D) 4f491.000 

B.— Above  Nanhvllle  {See  part  A) 1,890,000 

C— Below  Naahvlile(SeepartA) 870,000 


D.— South  Fork  (See  part  A). 


12,000 


Total 2,783,000 


Part  A.— Cumberland  River. 


Appropriatlonii. 

1832,  $30,000,  act 

1834,  30,000,  act 

1836,  20,000,  att 

1837,  55,000,  act 

1838,  ^  20,000,  act 
1871,  » 30,000,  71 


1872 
1873 
1875 
1876 
1876 
1876 
1876 
1878 
1878 
1878 
1878 
1878 
1879 
1879 
1879 
1879 


ft  20,000,  72 
fe  25,000,  73 
ft  25,000,  75 
c  15,000,  77 
^25,000,  77 

/2,000,  77 
d  10,000,  77 
ft  45,000,  78 
c  20,000,  78 

rf  8,000,  78 
<'30,000,  78 

/  2,000,  78 
ft  40,000,  79 
c  18,000,  79 

d  6,000,  79 
« 15,000,  79 


July  7. 
June  28. 
July  7. 
Mar.  3. 
July  7. 
62,  467;  79,  462; 
74,  578. 
58,  462;  74,  578. 
62,  548;  74,  578. 
76,  790. 
90.  593,  596. 
90,  595,  596. 
90,596. 
90,  594,  596. 
103,  759. 
103,  760. 
103,  760. 

103,  761. 

104,  761. 
139,  1265. 
139,  1266. 
139,  1266. 
139,  1267. 


Total,  491,000 

Commeree. 

Justification  of  improvement  and  im- 
portance of  river,  71,  468,  480,  485;  74, 
70,  578,  579;  76,  791;  77,  596. 

Transit  of  coal  barges  on  upper  river 
by  *' coal  tides,'' 71  470,  471,  76,  795, 
798. 

Necessity  of  increased  facilities  for 
commerce,  76,  795,  798;  77,  594. 

Duration  of  navigable  stages,  71,  478; 
76,  795;  77,  597. 

Obstructions  to  navigation,  lint  of,  71, 
470. 


Goal  transportation,  coet  of,  71,  482; 
76,  798. 
Coal  and  iron  mines,  description  of, 

71,  481. 

Projects,  1877,  designed  to  improve 
downstream  navigation  on  upper  river 
alone,  76,  790,  795;  77, 595;  79, 1266. 

Improved  condition  of  river,  79,  1266. 

Contracta. 

Advantages  of  hired  labor  over  contract 
work,  74,  578. 

18  71*  J.  H.  Maddoz,  removal  of 
obstructions,  rock  excavation,  conatmc- 
tion  of  wing-dams,  and  dredging,  71, 
467,  468;  death  of,  October,  1871,  con- 
tract annulled,  78,  547. 

1§73.  P.  L.  Dewes,  rock  excavation, 
construction  of  wing-dams,  and  dredging, 
78,  547;  extendi  to  1874;  reextended 
to  January,  1875,  74,  577;  completed 
August,  1874,  76,  76,  790;  all  work  done 
thereafter  by  hired  labor. 

Eiilfineers. 

Chief  of  Enoinekrs.     Reports  71,  62; 

72,  58,  59;  73,  62;  74,  70;  76,  76;   76, 
86;  77,  89;  78,  103;  79,  138, 

Engineers  in  Charge. 

Maj.  G.  Weitzel,  1870-73.  Reports, 
71,  467,  490;  72,  462,  463. 

Maj.  VV.  McFarland,  1873-76;  73,  61, 
547.  Reports,  73,  547;  74,  577;  76, 
790  795 

Capt.  W.  R.  King,  1876;  76,  86.  Re- 
ports, 76,  714;  77,  592;  78,  759;  79, 
1264,  1279. 

ASSIHTANTS. 

S.  T.  Abert,  71,  468.  Report,  71, 
469. 


o  9151,000  for  above  Nashville,  and  S340,000  for  below  NaiOiville. 

b  Below  Nanhvllle. 

e  Nashville  to  Kentucky  State  line. 

(f  State  line  to  Smith's  Shoals. 

'At  Smith's  Shoals. 

/Smith's  Shoals  to  Palls  of  Cumberland. 
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E.  Mead,  71,  469. 

F.  Hellner,  71,469. 

Capt  L.  C.  Ovennan,  74,  577;  75,  74. 
Reports,  76,  714;  77,  696. 
R.  C.  McCalla.     Report,  75,  796. 
F.  R.  Leavitt,  75,  799. 
8.  Whinery.    Report,  79,  1280. 

Estliiiatef.     (See  Plans  and  Prefects. ) 
Preliminary,    of    8.   T.    Abert,    1871. 
Upper  river:  Laurel  to  Point  Bumside, 
35  miles,  $40,116,  71,  479;  Point  Bum- 
aide  to  Nashville,  358  miles,  $163,724, 

71 ,  479.  Lowerriver :  Nashville  to  mouth, 
192  miles,  $248,821,  71,  480;  72,  462; 
78  759. 

Final,  of  S.  T.  Abert,  1872.  Laurel  to 
Point  Bumside,  $41,000,  72,  471;  77, 
596.  Point  Bumside  to  Nashville, 
$194,331,  72,  471;  77,  596.  Aggregate 
increased  by  Maj.   Weitzel  to  $258,864, 

72,  472;  74,  578. 

Assistant  McCalla,  1875,  Smith's  Shoals, 
upper  river,  wing-dams,  $52,044,  75, 
798.  Increased  by  Maj.  McFarland  to 
$70,000,  75,  796;  77, 596.  Increased  by 
Capt  King  to  $100,000,  70,  139,  1265. 

Maj.  Weitzel,  1872,  upper  river  locks 
and  dams,  $4,000,000,  72,  472;  75,  795. 

Capt.  King,  1877,  Smith's  Shoals  locks 
and  dams,  to  cost,  in  all  probability, 
more  than  $1,000,000,  77,  595. 

8.  Whinery,  1879,  passage  of  Cumber- 
land Falls  by  locks  and  canal  at  cost  of 
$368,500,  79,  1281. 

Obitnietioiii.    (See  Commerce;  Private 
loork.) 

Operations.  ^ 

1871-72.  Removal  of  obetnictions 
from  river  at  Nashville,  Nashville  Island, 
and  Gowers  Island;  1,100  c.  y.  dredged, 
and  7,580  c.  y.  of  wing  dam  biiilt  at  Flax 
Patch;  300  c.  y.  of  rock  removed  from 
Harpeth  Shoals,  72,  58,  462. 

1§7^73.  At  Sycamore  Creek,  789 
c.  y.  of  winjf  dam  were  built;  141  c.  y.  of 
rock  and  346  c.  y.  of  gravel  removed 
from  channels  between  Sycamore  Creek 
and  Harpeth  River,  78,  547. 

IS 73-74.  Delay  of  contractor  at 
Harpeth  Shoals  followed  by  use  of  hired 
labor  independent  of  contract;  12,000 
c.  y.  of  stone  for  wing  dams  at,  quarried, 
74,  577. 

1874-75.  500  c.  y.  of  rock  removed 
from  channel  at  Harpeth  Shoals  and 
Reeds  Reef;  10,265  c.  y.  of  stone  placed 
in  wing  dams  at,  75,  76,  790.  All  oper- 
ations after  Aug.,  1874,  carried  on  by 
hired  labor,  77,  90,  592. 

1875-76.  At  Harpeth  Shoals  4,740 
c-  y,  of  wing  dam  were  built,  and  175 


c.  y.  of  rock  removed  from  channel.  At 
Davis  Ripple  525  c.  y.  of  wing  dam  were 
built,  76,  714. 

1876-77.  At  Harpeth  Shoals  1,500 
c.  y.  of  wing  dam  were  built,  and  335 
c.  y.  of  rock  removed.  At  Davis  Ripple 
1,625  c.  y.  of  wing  dam  were  built,  77, 
90,  593.  At  points  above  Nashville,  i.  e., 
Cub  Creek,  Sand,  Smiths,  Wild  Goose, 
Hollimans  Island  Shoals,  and  Bartletts 
Bar,  an  aggregate  of  16,440  c.  y.  of  stone 
were  quarried  for  wing  dams;  530  c.  y.  of 
rock,  1,790  c.  y.  of  gravel,  and  36  logs 
and  overhanging  trees  were  remov^ 
from  channels;  3,060  c.  y.  of  stone  placed 
in  wing  dams,  77,  90,  593,  594,  595. 

187  7-78.  No  work  below  Nashville, 
78, 103,  759.  Above  Nashville  9,466  c.  v. 
channel  excavation  of  earth  and  rock; 
441  trees  and  snags  removed;  12,197  c.  y. 
rock  placed  in  wing  dams;  2,147  c.  y. 
rock  quarried  and  ready  for  wing  dams, 
78,  103,  759. 

1 8 78-79.  27,983  c.  y .  earth  and  rock 
removed  from  channels;  2,299  snags,  logs, 
and  overhanging  trees  removed;  33,625 
c.  y.  rock  placed  in  dams;  22,717  c.  y. 
rock  quarried  for  dams,  79,  138,  1264. 

Physical  characteristics. 

Description  of  river,  71,  469,  483. 

Canyon-like  character  of  upper,  71, 
471. 

Elevation  of  divide  between  Cumber- 
land and  Tennessee  rivers,  71,  469. 

Distances  between  and  elevation  of 
points  on  river,  71,  469;  72,  465;  75, 
799. 

Slope  of  water  surface,  71,  469,  473; 
72,  465. 

Range  of  water  surface,  71,  470;  75, 
798;  76,  714. 

Discharge  of  river  l)elow  Nashville,  71, 
475. 

Character  of  river  deposits  71,  489. 

Description  of  coal  fields,  71,  484;  75, 
799. 

Description  of  Cumberland  Falls,  79, 
1280. 

Plans.    (See  Estim,ales  and  Projects. ) 

Maj.  Weitzel,  1871,  considers  locks  and 
dams  the  only  feasible  plan  for  improve- 
ment of  low  water  above  Nashville,  71, 
478,  but  its  cost  ($4,000,000)  precludes 
adoption,  71,  478;  72,  472;  75,  795; 
77,  595. 

Capt.  King,  1877,  suggests  use  of  wire 
rope  on  upper  Cuml^rland  to  permit 
ascending  boats  to  pass  rapids  during 
high  water,  77,  595. 

S.  Whinery,  1879,  passage  of  Cumber- 
land Falls  bv  canals  and  locks;  canal 


a  Previous  to  Feb.,  1877,  oonfinod  to  river  below  Nashville. 
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3»700  f.  in  length;  locks  35  f.  by  100  f.; 
total  lift,  80  f. ;  eetiniate,  $368,500,  79, 
128.  Capt  King  did  not  consider  that 
reqoirementfl  of  commerce  justified  this 
improvement,  79,  1279. 

PriTate  (State  and  corporate) 
Work. 

Wing  dams  built  by  coal  interest,  71, 
471,  475;  by  the  State  of  Kentucky,  71, 
472. 

Bridges  crossing  river  between  Nash- 
ville an<l  mouth,  71,  474. 

Projects*     (See  EHimaien  and  Plans. ) 
River  divided  into  upper.  Falls  of  the 
Cumberland  to  Nashville,  372  miles,  and 
lower,   Nashville  to  mouth,  192  miles, 
71,  469,  470;  72,  465. 

Maj.  Weitzel,  1872,  upper  Cumberland, 
excavation  of  ledges,  sand  and  gravel 
bars,  concentration  of  water  by  wing 
dams,  removal  of  snags  and  bowlders, 
restriction  of  tributaries  to  determined 
channels.  On  upper  river  the  project  is 
to  lengthen  the  duration  of  present  hi^h- 
water  navigation.    On  lower  ri  ver  to  gi ve 


a  low- water  depth  about  3  f .  71,  470, 
478;  79,  471;  77,  594.  Estimate,  upper 
river  improvement,  $258,864, 72, 472;  74, 
578;  lower  river  improvement,  $248,821, 
71   480*  72   462. 

R.  C.  McCa*lla,  1875,  Smiths  Shoals  wing 
dan^s,  consisting  of  timber  cribs  filled  with 
stone,  the  dams  to  give  descending  coal 
boats  a  depth  of  4  f.  during  medium  high 
water.  Estimate,  $52,044.  75,  795,  798. 
Revised  by  Maj.  McFarland,  76 ,796.  (See 
'  Estimates,) 

Surveys. 

ReconnoiBsance,  1870,  from  Falls  of  the 
Cumberland  to  Nashville,  403  miles,  71, 
469. 

Survey  from  Nashville  to  mouth,  1870, 
192  miles,  71,  469. 

Survey  from  Point  Bumside  to  Nash- 
ville, 1871, 326.7  miles,  72,  461,  465. 

Special  survey  of  Smith  Shoals,  1874, 
75,  795. 

Of  Falls  of  Cumberland  River,  79, 
142,  1279. 


Part  B« — Cumberland  River,  above  Nashville  (497  iiiiie«).« 


Appropriations* 

<J$15,000 


1880, 


1881, 


1882,< 


1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1897, 
1898, 
1899, 


I 


rf  10,000 

«  20,000 

c  15,000 

d  15,000 

« 10, 000 

/ 10, 000 

^30,000 

« 15,000 

/  5,000 

(?  50,000 

17  75,000 

200,000 

250,000 

250,000 

200,000 

20,000 

350,000 

250,000 

100,000 


80 
80 
80 
81 
81 
81 
81 
82 
82 
82 
84 
86 
88 
90 
02 
05 
96 
97 
99 


1676. 
1677. 
1677. 
ia51. 
1851. 
ia53. 
1853. 
1845. 
1846. 
1847. 
1648. 
1517. 
1616. 
2139. 
1939. 
2261. 
1916. 
2228. 
2247. 


1900,  2247. 


Total,  A  1,890,000 


Commerce. 

Commercial  and  agricultural  resources 
of  country  bordering  on  the  Cumberland 
River,  81,  1854. 

Resources  of  Upper  Cumberland,  84, 
1670. 


Present  and  prospective  l)enefits  to 
commerce,  90,  2138. 

In  1 897  it  amounted  to  54,994  tons  below 
Bumside,  valued  at  $4,000,000,  and  27,681 
tons  above  Bumside,  value  not  known, 
97,  2228.  In  1898  it  was  valued  at  over 
$4,000,000  below  Bumside,  98,  1882. 
Value,  1899,  $4,490,412,  1900,  2901. 

Contracts. 

1§§§.  Holmes  <&  Wilk,  lock  and  dam 
constmction,  $57,080,  89,  1844.  P.  L. 
Hedrick,  lock-keeper's  house,  $2,937.80, 
89.  1844. 

i§91.  F.  Hartney,  timber  and  stone 
dike  constmction,  $16,979, 91, 2275.  H. 
F.  Holmes,  completion  of  masonn'  at 
lock  No.  1,  $35,490,  91,  2276.  Rich  & 
Holmes,  construction  of  cofferdam,  exca- 
vation of  lock  pit,  and  completion  of 
masonry  of  lock  No.  2,  $163,550,  91, 
2277. 

Contract  of  1891  with  Rich  &  Holmes 
terminated  by  supplementarv  agreement, 
Aug.,  1892,  93,  2397. 

Open-market  purchases  of  stone,  94, 
1811. 

1§94.  Petitdidier  <&  Allen,  stone  for 
lock  No.  2,  $57,864.50.  J.  H.  Connor, 
stone  for  lock  No.  5.  $57,724.  95,  2262, 
2263. 


a  Survey— report  Feb.  12, 1835,  estimate  $46,192.10.  ( H.  Doc  No. 482, 56th  Cong.,  2d  itesRion.) 

b  1876-79,  $151,000.  /  Above  mouth  of  Jellico. 

e  Nashville  to  Kentucky  line.  q  Nashville  to  Smith's  Shoals. 

d  Kentucky  line  to  Smith's  Shoals.  A  See  ulppropricUtOfM,  p.  291. 
e  Smith's  Shoals. 
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1S97.  McArthur  Bros.,  construction 
of  lock  and  abutment  of  dam  No.  6, 
$164,871.75;  No.  7,  $181,689.50.  07,  2231, 
2232. 

1S99.  J.  E.  Sloan  <&  Co.,  construc- 
tion of  lock  approaches,  abutments,  lock 
No.  1,  about  $78,000,  1900,  2905. 

Engineers. 

Chief  OF  Engineebs.  Reports,  80, 185; 
81,  250,  258;  82,  244,  252;  88,.  252;  84, 
253;  86,275;  86,266;  87,234;  88,211; 
89,246;  90,222;  91,283;  92,270;  93, 
305;  94,  279;  96,  308;  96,  267;  97,  344; 
98,  336;  99,  399;  1900,  456. 

Boards  of  Engineers: 

Convened  at  Chattanooga,  Mar.  30, 
1887,  by  8.  0.,No.  43,  to  examine  and 
report  upon  Lt.  Col.  Barlow's  project  for 
a  lock  and  dam  at  Lower  Nashville  Is- 
land. Report,  88,  1622.  (Lt.  Cols.  Poe 
and  Merrill  and  Lt.  Waterman. )  Report 
by  Maj.  Kinj?,  88,  1625. 

Convened  at  Nashville,  Tenn.,  Nov.  16, 
1889,  by  S.  0.,No.  68,  to  examine  and 
report  upon  proposed  dam  at  lock  No.  1, 
Cumberland  River.  Report,  90,  2144. 
(Col.  Poe  and  Lt.  Cols.  Merrill  and  Bar- 
low. ) 

Convened  at  Nashville,  Tenn.,  Aujj.  26, 
1896,  under  S.  0.,  No.  21,  dated  Aug.  3, 
1896,  to  consider  and  report  on  modifica- 
tion of  project  for  construction  of  lock 
No.  5.  Report,  96,  1916.  (Maj.  F.  A. 
Mahan,  Maj.  W.  L.  Marshall,  Capt.  J. 
Biddle. ) 

Enqinbebs  in  Charge: 

Maj.  W.  R.  King,  1876-86.  Reports, 
80,  1675;  81, 1850, 1854;  82, 1844, 1862; 
83,  1489;  84, 1647, 1661, 1662, 1663;  86, 
1762. 

Lt.  Col.  J.  W.  Barlow,  188^92.  Re- 
ports, 86, 1516;  87, 1760;  88, 1614, 1618; 
89,  1840;  90,  2136;  91,  2270. 

Lt  Col.  H.  M.  Robert,  1892.  Report, 
92   1931. 

Capt.  J.  Biddle,  1893-97.  Reports,  93, 
2393;  94, 1807;  96,  2254;  96,  1909;  97, 
2223. 

Maj.  D.  C.  Kingman,  1898-99.  Report, 
98    1878. 

Lt.  Coi.  M.  B.  Adams,  1899 — .  Re- 
ports, 99,  2242;  19C0,  2896. 

AsSIffFANTS: 

Capt  L.   C.  Overman.     Report,   80, 
1678. 
Lt  W.  L.  Marshall.     Report,  8 1 ,  1854. 
W.  C.  Crozer.    Report,  82,  1865. 
C.  A.  Turrill.     Report,  84,  1667. 
J.  S.  Walker.    Report,  98,  1889. 


Legal  prfieeedlngt. 

Purchase  and  condemnation  of  land  for 
lock  and  dam  sites,  98,  2398;  94,  1812, 
1813;  96,  2257,  2258;  96, 1913;  97,  2226, 
98, 1881,  1882;  99,  2244;  1900,  2900. 

Operations. 

l§79-§0.  Nashville  to  Kentuckv 
line:  985  c.  y.  rock,  6,982  c.  y.  of  gravel, 
and  100  snaes  removed;  4,323  c.  v.  rock 
quarried  and  5,604  c.  y.  dam  built;  also 
596  snags,  logs,  and  trees  removed. 

Kentucky  Tine  to  Smiths  Shoals:  1,196 
snags,  logs,  and  trees,  and  50  c.  y.  of 
bowlders  removed. 

Smiths  Shoals:  15,652  c.  y.  loose  and 
solid  rock  and  gravel  excavated  from  the 
channel,  4,403  c.  y.  rock  quarried,  and 
11,993  c.  y.  dam  built 

Smiths  Shoals  to  Falls  of  Cumberland: 
218  c.  y.  rock  removed,  80,  1676,  1677, 
1678. 

1§§0-$1.  Nashville  to  Kentucky 
liqe:  10,269  c.  y.  rock  and  gravel  exca- 
vated, 1,847  c.  y.  rock  quarried,  and  4,854 
c.  y.  of  rock  placed  in  dams  and  bank 
riprap. 

Kentucky  line  to  Smiths  Shoals:  5,139 
c.  y.  rock  and  gravel  excavated,  1,094  c.  y. 
rock  quarried,  and  3,970  c.  y.  placed  m 
dams  and  riprap. 

Smiths  Shoals:  4,710  c.  y.  loose  and 
solid  rock  excavated  from  channel,  2,038 
c.  y.  masonry  and  concrete  laid,  4,676  c.  y. 
stone  quarried,  and  12,217  c.  v.  placed  m 
dams,  81,  1850,  1851,  1852. 

l§§l-§3.  Nashville  to  Kentucky 
line:  10,808  c.  y.  rock  quarried  and  12,215 
c.  y.  placed  in  dams;  8,585  c.  y.  gravel, 
830  c.  y.  rock,  and  376  snags  removed. 

Kentucky  line  to  Smiths  Shoals:  3,789 
c.  y.  rock  quarried  and  7,048  c.  y.  of  same 
placed  in  dams;  13,518  c.  v.  rock  and 
gravel  and  516  snags  removed. 

Smiths  Shoals:  3,264  c.  y.  rock  quar- 
ried, 6,700  c.  y.  placed  in  dams,  and  210 
c.  y.  excauated  from  channel. 

Above  mouth  of  Jellico:  2,414  c.  y.  rock 
excavated  and  769  snags  and  trees  re- 
moved, 82,  1844,  1845,  1846. 

l§§3-§3.  Nashville  to  foot  of  Smiths 
Shoals:  4,700  c.  v.  rock  quarried,  and 
16,184  c.  y.  placed  in  dams;  5,090  c.  y. 
rock,  410  snags,  and  2  wrecks  removed. 

Smiths  Shoals:  655  c.  y.  rock  excavated 
from  channel,  3,424  c.  y.  rock  quarried, 
and  4,129  placed  in  dams,  83,  1489,  1490. 

19§3-§4.  Nashville  tofootof  Smiths 
Shoals:  360  c.  y.  dredged,  550  snags  and 
trees  removed,  and  1,475  c.  y.  rock  placed 
in  dams,  84,  1647. 

l§§4-§5.  Nashville  to  head  of 
Smiths  Shoals:  370 1,  f.  of  dam  built,  con- 
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taining  1,007  c.  y.  of  rock;  480  c.  v.  rock, 
341  snags,  and  69  trees  removed;  8,812 
c.  y.  rock  quarrie<l,  and  1,955  1.  f.  riprap 
dam  built;  6,010  c.  y.  rock  and  mvel 
removed  at  Upper  Nashville  Island;  809 
c.  y.  rock  and  gravel  excavated  and  1,543 
c  y.  riprap  dam  built  at  Waitsboro 
Shoals,  85,  1762,  1763. 

1SII5-86.  Na.^hville  to  head  of 
Smiths  Shoals:  1.249  c.  y.  solid  rock,  200 
c.  y.  sand  and  gravel,  and  463  c.  y.  rip- 
rap dam  removed;  2,710  c.  y.  stone  quar- 
ried and  1,904  c.  y.  riprap  dam  built,  86, 
1516. 

l§86-87.  Nashville  to  head  of 
Smiths  Shoals:  At  Smiths,  Forbush,  and 
Priestly 8  shoals,  133  c.  y.  solid  rock  and 
1,545  c.  y.  loose  rock  removed;  1,385  c.  y. 
oif  embankment  built  and  1,072  c.  y.  of 
stone  placed  in  dams,  87,  1761. 

18§7-§9.  150  c.  y.  rock  and  gravel 
removed;  215  c.  y.  riprap  stone  quarried; 
721  c.  y.  riprap  dam  built;  602  snags 
removed  from  channel,  and  926  trees 
from  the  banks,  88,  1615. 

1§§§-II9«  500  c.  y.  riprap  dams 
built;  81  c.  y.  brush  and  stone  bank 
protection  placed;  193  snags  removed 
from  channel,  and  753  trees  from  the 
banks;  100  1.  f.  of  cofferdam  built,  and 
865  c.  V.  rock  excavated  from  lock  pit, 
89,  184'l,  1842. 

l§§9-90.    Constniction  of  lock  No. 

1  continued;  coffenlam  complete<l;  5,204 
c.  y.  rock  excavated  from  lock  pit; 
1,840  c.  y.  stone  quarried,  90,  2137. 

1  §90-91.  1,700  c.  y.  of  earth  and 
10,855  c.  y.  bi  rock  excavate<l  from  lock 
pit  at  Icx'k  and  dam  No.  1;  842  c.  y.  of 
masonry  quarrie<l,  91,  2271.  3,000  c.  y. 
of  earth  excavated  for  lock  nite  at  lock 
and  dam  No.  2,  and  construction  of  coffer- 
dam be^n,  91,  2272.  1,011  snags  and 
1,708  bowlders  removed  from  the  chan- 
nel, and  7,795  trees  cleared  from  the 
banks,  91,  2273. 

189 1-9 3.  300  snags  removed  from 
the  channel,  and  1,643  overhanging  trees 
cleared  from  the  banks,  93,  1935.  Con- 
struction of  lock  and  dam  Nos.  1  and  2 
continued,  02,  1936. 

1893-93.  01(1  dredge  purchased 
and  machinery  from  it  transferred  to  new 
hull;  construction  of  lock  No.  1  in  prog- 
ress, and  work  begun  on  No.  3  ana  No. 
4;  nearly  12,000  snags  and  other  obstruc- 
tions removed ;  some  rock  excavated  and 
placed  in  dams;  dam  that  was  at  left  bank 
of  Holleman  Island  transferred  to  right 
bank,  93,  2399. 

1 893-94.  Construction  of  locks  Noe. 
1,  3,  and  4  continued,  and  work  on  Nos. 

2  and  5  begun,  04,  1812.  Small  steam- 
boat built,  and  additions  made  to  plant, 


!  94,  1814.  At  Wild  Gooee  Shoals,  old 
miun  dam  was  cut  down  to  low  water  for 
about  450  feet;  check  dam  was  built,  and 
channel  cleared .  At  Kettle  Creek  Shoala, 
;  dam  116  feet  long  built  with  rock  from 
'  channel,  some  rock  and  nearly  1,200  ob- 
structions removed;  dams  repaired,  94, 
1815. 

1894-95.  Work  continued  on  locks 
Nos.  2,  3,  4,  and  5,  96,  2257.  Small 
steamboat  built.  Dams  repaired  and  ex- 
tended at  Fishing  Creek  and  at  Forbush 
Shoals,  95,  2259.  Nearly  19,000  leaning 
trees  and  4,000  snags,  etc.,  removed,  95, 
2259,  2260. 

1895>96.  Locks  Nos.  2,  3,4,  and  5, 
in  course  of  construction,  96,  1912,  1913. 
Nearly  600  snags  and  other  obstructions 
removed,  96,  1914. 

189^97.  Work  on  locks  Nos.  2  and 
5  continued,  97,  2225.  About  1,700  ob- 
structions of  various  kinds  removed,  97, 
2226. 

1897-98.  Work  continued  on  locks 
Nos.  3  and  5  and  begun  on  Nos.  6  and 
7,  98,  1880.  New  hull  built  for  WeUz^L 
Snagboat  repaired  and  refitted,  98,  1881, 
1882. 

1 898-99.  Work  at  lock  No.  5  carried 
on  by  hired  labor,  and  at  Nos.  6  and  7  by 
contract;  work  of  clearing  obstructions 
from  the  channel  above  Nashville  begun; 
about  2,000  obstructions  removed,  99, 
2243. 

1899-1900.  Work  of  last  vear  con- 
tinned;  work  begun  at  lock  No.  1;  over 
2,000  obstructions  removed,  1900,  2897. 

Physical  characterfstlcs. 

Description  of  Smiths  Shoals,  82, 1865. 

Table  of  distances,  with  fall  of  water 
on  shoals,  and  average  depth  in  pools  on 
the  lower  Cumberland  River  from  lock 
No.  1;  upper  river  improvement  to  the 
Ohio  River,  90,  2140. 

Description  of,  after  examination  made 
1893-94,  at  Wild  Goose,  Kettle  Creek, 
and  Smiths  Shoals,  94,  1815. 

Bankslides,  96,  1914. 

Plans.     {See  PrajecU.) 

By  Maj.  King,  1881,  Smiths  Shoals, 
locks  and  dams,  using  the  river  itself 
as  a  canal,  by  the  construction  of  a  dam 
at  head  of  >lill  Shoal  in  connection  with 
4  loi^ks  of  16  f.  lift  and  55  by  140  f.  in 
chambers.  Estimate,  $560,000,  or  for  a 
more  complete  improvement  an  addi- 
tional dam,  with  3  locks  near  Shadowen 
Shoal;  estimate,  $965,000,  82, 1863,  1864. 

Recommended  that  present  system  of 
dams  be  tried  one  vear  longer  before 
attempting  a  more  raaical  improvement, 
82,  1865. 
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PrlTBie  urork. 

Value  and  description  of  the  private 
dams  above  the  mouth  of  the  Jellloo,  88, 
1491,  1492;    87,  1762,  1763. 

ProJecU.     (See  Plans.) 

By  Maj.  Weitzel,  1872,  Falls  of  the 
Cumberiand  to  Nashville,  372  miles,  ex- 
cavation of  ledges,  sand  and  gravel  bars, 
concentration  of  water  by  wing  dams, 
removal  of  snags  and  bowlders,  and  the 
restriction  of  tributaries  to  determined 
channels;  estimate,  $258,864, 71, 470,478; 
73  471*  77  594. 

By  MaJ.  McFariand,  1875,  SmithsShoals 
wing  dams  to  give  desceudine  coal  boats 
a  depth  of  4  f .  during  mean  high  water, 
76,  795,  796. 

In  1881,  Maj.  Kin^,  Jellico  to  Cumber- 
land Ford,  110  miles,  removal  of  snags, 
trees,  and  similar  obstructions;  estimate, 
$55,000,  81,  1853;  87,  1736. 

Above  mouth  of  Jellico:  By  Maj.  King, 
1881,  Jellico  to  Cumberland  Ford,  110 
miles,  removal  of  snags,  trees,  and  similar 
obstructions;  estimate,  $55,000,  81,  1853; 
87,  1763. 

Bv  Maj.  Kinff,  1884,  Nashville  to  the 
heaa  of  Smiths  Shoals;  slack- water  navi- 
gation, with  23  locks  between  Nashville 
and  Point  Bumside,  and  7  locks  at  Smiths 
Shoals,  giving  a  depth  of  5  f.  on  the  lower 
miter  sills;  estimate,  $4,077,922,  84, 1663, 
1665;  87,  1761. 

Dimensions  of  locks,  as  fixed  by  Board 
of  Engineers,  280  f.  long  and  52  f.  wide, 
87,  1760. 

In  1891  locks  of  larger  dimensions  than 
those  contemplated  in  the  original  project 
and  estimates  having  been  recommended 
by  the  Board  of  Engineers,  the  estimate 
was  revised,  making  the  cost  of  the  23 
locks  and  dams  between  Nashville  and 
Point  Bumside  $5,750,000,  and  to  con- 
tinue the  improvement  to  the  head  of 
Smiths  Shoals,  with  7  additional  locks 
and  dams,  was  estima  ted  to  cost  $1 ,  750, 000, 
making  the  total  estimate,  revised  pro- 
ject, $7,500,000,  91,  2270;  92,  1938. 

List  of  lands  acquired  for  lock  and  dam 
Kites,  distances  from  Nashville,  acreage 
and  cost  —  Nos.  1,  2,   3,  4,  5,  6   (new 


site  of  No.  2  included),  94,  1814;  Nos.  1 
to  8,  and  Nos.  21  and  22,  96,  2259;  96, 
1914. 

Construction  by  hired  labor  and  open- 
market  purchases  authorized,  98,  2399. 

Act  of  1892  appropriated  $20,000  to  be 
applied  to  locks  ana  dams  Nos.  21  and 
2z,  and  provided  for  completing  the 
whole  or  any  parts  of  Nos.  5,  6,  ana  7,  at 
a  cost  not  to  exceed  $600,000,  96, 1914; 
99,  2243. 

By  Capt  Biddle,  1896,  for  increasing, 
because  of  the  small  appropriations,  the 
estimated  cost  of  the  river  improvement 
to  $9,000,000.  Estimated  cost  of  annual 
maintenance  $5,000,  to  be  increased  from 
$4,000  to  $6,000  as  each  lock  would  be 
completed.  Estimated  cost  of  annual 
maintenance  of  the  whole  system  of  30 
locks  when  completed,  $150,000,  96, 
1916. 

Smiths  Shoals:  Act  of  1892  allotted 
$5,000,  98,  2399;  94,  1816.  Act  of 
1894  allotted  $5,000,  96,  2261.  Sites  of 
locks  and  dams,  Nos.  1  to  6  approved, 
96,  1915.  Project  revised  by  Capt.  Bid- 
die,  1896,  to  provide  for  increasing  height 
of  6  locks  to  save  the  construction  of  a 
seventh,  96,  1915. 

Lt.  Col.  Adams,  1899,  estimated  that 
it  would  cost  $898,740.15,  and  take  two 
years  to  make  locks  1-7  operative  and  to 
give  6  f.  navigation,  99,  2245. 

For  canal  around  Smiths  Shoals 
ordered  by  act  of  March  3,  1881,  made 
under  direction  of  Maj.  King,  82,  1862. 

Examination  of  Cumberland  River  and 
principal  tributaries  above  Pineville 
made,  1882,  under  direction  of  Maj.  King, 
84,  1661. 

Examination  and  survey,  with  view  to 
location  of  locks  and  dams  on  river,  from 
Nashville  to  Cincinnati  Southern  R.  R., 
made,  1882,  1884,  under  direction  of  Maj. 
King,  84,  16(52,  1663. 

Surveys  and  examinations  made  almost 
every  year  from  1893-1900  for  lock  and 
dam  sites.     (See  references.  Engineers  in 
charge. ) 
Maps.     98,  1888. 


Part  €.— Cumberland  River,  below^  Nastavllle  (191  miles). 


Appropriations.  <> 

1880,  $20,000,  80,  1675. 

1881,  15,000,  81,  1850. 

1882,  15,000,  82,  1844. 
1884,  7,500,  84,  1647. 
1886,  12,500,  86,  1517. 
1888,  10,000,  88,  1614. 
1890,  40,000,  90,  2136. 

a  1832-79,  9340,000. 


Appropriations — Contin  ued. 
1892,        40,000,  92,  1931. 
1894,        30,000,  96,  2254. 
1896,        80,000,  96,  1909. 
1899,      100,000,  99,  2241. 


Total,  «» 370,000 


^See  ApproprkUioru,  p.  294. 
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€?oaimerc^. 

KxtenBion  of  season  of  navigation,  84, 
1645. 

Valued  at  $1,500,000,  97,  2223;  at 
nearly  $8,000,000,  98,  1877;  1899,  at 
nearly  $4,771,049,  1900,  2893. 

If  laiye  boats  could  navigate  the  river 
all  the  year  there  would  probably  be  a 
reduction  of  40  to  50  per  cent  in  freight 
rates,  1900,  2894. 

Eni^ineera. 

Chief  OF  Engineers.  Reports,  80, 185; 
81,  249;  82,  244;  88,  251;  84,  252;  85, 
274;  86,  266;  87,  233;  88,  210, 1627;  89, 
245,  248;  90,  221,  223;  91,  282;  92,  270; 
93,  304;  94,  278;  95,  306;  96,  265;  97, 
342,  347;  98,  334;  99,  399;  1900,  454. 

Board  of  Engineers.  Convened  at 
Chattanooga,  June  16,  1888,  by  S.  O.  No. 
22,  to  report  upon  a  plan  for  the  improve- 
ment of  the  mouth  of  the  Cumberland. 
Report,  88, 1628.  ( Lt  Cols.  Merrill  and 
Barlow,  Maj.  Mackenzie,  and  Lt.  Water- 
man). 

Engineers  in  Charge: 

Maj.W.R.  King,  1876-86.  Reports,  80, 
1674;  81,  1849;  82, 1843;  83,  1487;  84, 
1644;  85,  1760. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  Re- 
ports, 86, 1515;  87, 1758;  88, 1611, 1626, 
ia31;  89, 1837;  90,2133,  2151,2152;  91, 
2268 

Lt.  Col.  H.  M.  Robert,  1892.  Report, 
92    1 928 

Capt.  J.  Biddle,  1893-97.  Reports,  93, 
2390;  94,  1805;  95,  2251;  96, 1906;  97, 
2220,  2242. 

Maj.  D.  C.  Kingman,  1898-99.    Report, 

98,  1875. 

Lt.  Col.  M.  B.  Adams,  1899-.    Reports, 

99,  2242;  1900,  2891. 

Assistants: 

C.  A.  Locke.  Report,  90,  2158. 

B.  B.  Smith.  Report,  90,  2159. 

J.  S.  Walker.  Report,  98,  1885. 

Lei^al  proceedings. 

Site  for  land  at  dam,  about  2}  miles  be- 
lowmouth  of  Harpeth  River,  condemned. 
Title  vested  in  United  States  by  court, 
94, 1806-1807;  95,  2253;  98,  1877. 

Operations. 

1§  79-80.  571  c.  y.  rock,  5,535  c.  y. 
gravel,  and  52  snags  removed  from  the 
channel;  also  19,510  c.  y.  of  rock  quar- 
ried, and  23,453  c.  y.  of  dam  built.  The 
work  was  done  at  Palmyra  Island  and 
Harpeth,  Dover,  Ingram,  Race  Track, 
and  Little  River  shoals,  80,  1675. 

1  §  §0-8 1 .  676  snags,  roots,  and  over- 
hanging trees  removed,  and  11,367  c.  v. 
rock  quarried,  and  23,206  c.  y.  dam  built, 
81,  1850. 


l§§l-§d.  583  snags  and  roots,  306 
c.  y.  gravel,  and  67  c.  y.  rock  removed 
from  channel;  also  6,390  c.  y.  rock  quar- 
ried and  built  into  dams,  82,  1844. 

1 883-83.  938  snags,  1 ,628  c.  y.  rock 
and  gravel,  and  2  wrecks  removed;  3,397 
c.  y.  rock  placed  in  dams,  and  740  1.  f. 
brush  dam  built,  83,  1489. 

1 883-84.  200  c.  y.  material  df^ged, 
1,778  c.  y.  rock  quarried,  and  1,240  c  y. 
rock  put  in  dams,   84,  1646. 

1884-85.  1,100  c.  y.  rock  quarried 
and  placed  in  dams,  128  snags  and  2,595 
c  y.  gravel  removed,  85,  1761. 

1885-86.  171  c.  y.  stone  quarried, 
and  230  c.  y.  riprap  dam  built;  12  snags, 
276  c.  y.  sand  and  gravel,  and  361  c  y.  of 
loose  rock  removed,  86,  1515. 

1886-87.  26  snags  and  15  trees  re- 
moved from  river  between  Nashville  and 
Robeeson  Island,  87,  1758. 

1887-88.  5,780  c.  y.  riprap  dam 
built;  4,800  c.  y.  riprap  stone  quarried; 
517  snags  removed  trom  the  channel,  and 
1,065  from  the  banks,  88,  1612. 

1 8 89-90.  116  snags  and  stumps  and 
10  c.  y.  solid  rock  removed  from  channel; 
330  c.  y.  stone  quarried,  and  repairs  to 
dams,  90,  2134. 

1890-91.  40  c.  y.  sand  and  gravel 
removed  at  Lower  Gatlin  Shoal;  748  c,  y. 
of  rock  removed  from  longitudinal  dam, 
and  923  c.  y.  of  new  spur  riprap  dam  built; 
22  snags  and  550  o  vernanging  trees  cleared 
from  channel  and  banks,  91,  2268. 

1891-93.  1,210  snags,  61  c.  y.  rock, 
1,050  c.  y.  gravel,  and  15  tons  of*  wreck- 
age remov^  from  the  channel,  and  1,139 
trees  cleared  from  the  banks;  reconstruc- 
tion of  spur  dams  at  Cumberland  Island, 
02   1929. 

1893-93.  1,047  piles  driven,  6,577 
c.  y.  stone,  and  some  brush  placed  in 
dike  at  river  mouth;  over  1,000  obstruc- 
tions removed;  dam  repaired;  old  dams 
removed,  comprising  alx)ut  800  c.  y.  loose 
rock,  etc.;  1,092  piles,  6,041  c.  y.  stone, 
and  545  cords  brush  used  in  protecting 
3,150  1.  f.  bank  at  foot  of  Cumberland 
Island,  93,  2391,  2392. 

1893-94.  2,000  c.  y.  stone  and  255 
cords  brush  placed  in  dike  at  mouth,  94, 
1806. 

1 894-95.  Preparations  made  for  con- 
struction of  lock  and  dam  at  Harpeth 
shoals;  nearly  12,000  leaning  trees  cut 
and  over  2,000  other  obstructions  re- 
moved; about  500  c.  y.  rock  and  earth 
removed;  willows  planted  for  bank  pro- 
tection; and  riprap  dam  repidred,  95, 
2253. 

189  5-96.  Lock  si  te  and  surrounding 
land  at  Harpeth  shoals  cleared,  temporary 
buildings  erected,  cofferdam  built,  some 
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rock  and  3,892  c.  y.  sand  and  other  ma- 
terial excavated  for  foundation. 

Old  dam  at  upper  end  of  Cumberland 
Island  partly  torn  out;  boundary  of 
United  Stat^  land  marked;  some  ob- 
structing material  removed;  hull  for  snag 
boat  built    96,  1908. 

1  §96-9  7.  Some  obstnictions  re- 
moved; small  channel  cut,  riprap  dam 
built;  preparations  made  for  continuance 
of  work  at  Harpeth  shoals,  97,  2222,  2223. 

1897-9§.  Stone  quarried  and  cut, 
and  a  large  amount  of  miiK^ellaneous  work 
peKorm^  at  lock  and  dam  A,  98,  1877. 

New  hull  built  for  Weitzel,  old  ma- 
chinery repaired,  and  new  added.  Boat 
renamed  Cumberland.    98,  1877. 

1  §9§-99.  Work  at  lock  A  continued, 
99,  2240. 

1 999-1900.  Work  of  preceding  year 
continued  (stone  quarried,  lock  pit  excar 
vated,  filling,  stone  cutting,  masonry 
work,  etc. ) ;  obstructions  removed,  1900, 
2892. 

Pliyileal  characterlitlcM. 

Description  of,  lower  Cumberland,  90, 
2154. 

Current  velocities,  lower  Cumberland, 
90,  2161. 

Harpeth  shoals  looked  on  as  the  most 
formidable  obstruction  of  the  lower  Cum- 
berland, 95,  2253. 

Description  of,  at  mouth.  Conditions 
improving,  97,  2243. 

High  water  of  1896  especially  disastrous 
to  banks,  96,  1908. 

Projects. 

From  1832  to  1871,  inclusive,  $185,000 
was  appropriated  for  this  part  of  the 
river,  74,  578. 

By  Maj.  Weitzel^  1872,  Cumberland 
River  below  Nashville,  to  give  a  low- 
water  depth  of  3  f.,  excavation  of 
ledges,  sand  and  gravel  bars,  removal  of 
snags  and  bowlders,  concentration  of 
water  by  wing-dam  construction,  and  re- 
striction of  tributaries  to  determined 
channels;  estimate,  $248,821, 71, 480;  72, 
462.  Total  estimate  increas^  in  1884  to 
$348,000,  84,  1646;  87,  1759. 

In  1888  the  Board  of  Engineers  pro- 
vided for  the  improvement  of  the  Cum- 
berland at  its  mouth,  closins  the  left 
channel  around  the  tow  head  hy  a  pile 
and  brush  dam  20  f.  wide  and  rising  to 
low-water  level,  capped  by  crib  work 
built  up  to  the  8  f.  stage  of  the  river; 
estimate,  $129,600.    (Lt.  Cols.  Merrill  and 


Barlow,  Maj.  Mackenzie,  and  Lt.  Water- 
man.)  This,  together  with  $20,000  pro- 
posed by  Lt.  Col.  Barlow,  1888,  for  snag- 
ging at  Gatlin  Shoals,  increases  the  total 
estimate  for  the  improvement  of  the 
lower  Cumberland  to  $497,600,  88,  1613, 
1614,  1630,  1631;  90,  2158. 

By  Lt.  Col.  Barlow,  1889,  Cumberland 
River,  Nashville  to  Bi^  Eddy,  144  miles, 
7  locks  and  dams;  estimate,  $1,783,350, 
90,  2157. 

The  project  in  force  at  1893-94  consisted 
of  (1 )  extension  of  lock  and  dam  system 
of  upper  to  lower  river,  7  locks  and  dams, 
from  near  the  mouth  of  Harpeth  River 
(A)  to  Big  Eddy  Shoals  (G),  to  be  con- 
structed, to  be  &0  f.  long  by  52  f.  wide, 
the  lifts  of  the  locks  varying  from  8}  to 
11}  f.,  aggr^ating  about  70  f. ;  (2)  im- 
provement of  Kentucky  Chute  at  mouth 
of  river;  (3)  channel  work  below  lock  G; 
(4)  snagging  and  removal  of  surface  oh* 
structions  below  Nashville.  Total  esti- 
mate, $1,964,500,  94,  1806.  The  cost  of 
maintenance  at  1894  was  estimated  at 
about  $5,000  per  annum,  with  a  probable 
increase  of  from  $4,000  to  $6,000  per  lock. 
When  the  whole  system  of  locks  would 
be  completed  $50,000  would  be  required 
for  annual  maintenance,  96,  1909. 

After  survey  of  1897  Capt.  Biddle  be- 
lieved that  $20, 000  should  be  appropriated 
for  maintenance  of  works  at  tne  mouth, 
to  be  used  when  necessary,  97,  2245. 

Immediate  construction  of  lock  B  niged, 
1900,  99,  2241. 

Immediate  completion  of  lower  river 
scheme  of  improvement  and  of  the  lower 
part  of  the  upper  river  scheme  urged, 
1900,  2894. 

Snrreyt. 

Sur\'ey  of  the  lower  Cumberland,  with 
a  view  to  slack-water  navigation,  ordered 
by  act  of  August  11,  1888,  made,  1889, 
under  direction  of  Lt.  Col.  Barlow,  90, 
2152. 

Survey  for  site  of  lock  and  dam  A,  near 
mouth  of  Harpeth  River,  as  provided 
for  by  act  of  July  13, 1892,  made  in  1892-93 
by  Capt,  Biddle,  98,  2392. 

Survey  for  lock  and  dam  B,  made 
1896-97,  97,  2222. 

Resurvey  of  the  mouth  was  ordered  by 
act  of  June  3,  1896,  and  made  in  that 
year  by  Capt.  Biddle  (see  Projects) f  97, 
2242. 

Maps.     88,  1631;  90,2156. 
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Appropriations. 

1882,  $3,000,  82,  1862. 
1884,  4,000,  84,  1661. 
1886,      5,000,  86,  1525. 

Total,  12,000. 

Engineers. 

Chief  of  Enginebra.  Reports,  80, 
190;  81,  258;  82,  252;  88,  259;  84,  259; 
85,  279;  86,  270;  87,  2a5;  88,  211;  89, 
274;  90,  222;  91,  285;  92,  273. 

Engineerh  in  Charge: 

Maj.  W.  R.  KinK,  1881-86.  Reports, 
81,  1896;  82,  1862;  83,  1508;  84,  1660; 
85,  1770. 

Lt  Col.  J.  W.  Barlow,  188<^-92.  Re- 
ports, 86, 1525;  87,  1765;  88,  1633;  89, 
1846;  90,  2148;  91,  2286. 

Lt.  Col.  H.  M.  Robert,  1892.  Report. 
92,  1943. 

AflHiHTANT.  W.  C.  Crozer.  Report, 
81,  1897. 

Operatioim. 

18!«3-83.  Brush  dam  built,  50  trees 
cut,  60  c.  y.  stone  quarried  for  dams,  88, 
1508. 


1884-85.  556  c.y.  solid  rock  blasted, 
368  c.  y.  loose  rock  excavated,  108  c  y. 
stone  quarried  for  riprap,  1,665  c  y. 
riprap  dam  built,  161  trees  cut  and  re- 
moved, 85,  1770. 

1886-87.  230c.  y.  solid  and  583  cy. 
loose  rock  removed,  2,066  c.  y.  stone 
placed  in  wini;-dams  at  Sloan's  and  Rob- 
ert's shoals,  87,  1765. 

1887-88.  607  c.  y.  riprap  quarried, 
and  2,000  c.  y.  of  spur  dam  built^  88, 
1633. 

Projects. 

By  Maj.  King,  1881,  44  miles  of  river 
below  Devils  Jump,  removal  of  gravel 
bars  and  bowlders,  excavating  channel 
through  rocky  reefs,  and  construction  of 
wing-dams,  to  secure  safe  navigation  at 
stages  of  the  river  when  at  least  3  f. 
alx>ve  low  water;  estimate,  $62,803,  81, 
1897,  1898;  86,  270;  87,  235;  90,  2149. 

Sarrejr. 

Ordered  by  act  of  June  18,  1878,  made, 
1879,  under  direction  of  Maj.  King,  81, 

1896. 
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Approprlationg. 

1880,   $30,000,  80, 

100,000,  81, 

50,000,  82, 

75,0(X),  84, 

112,500,  86, 

112,500,  88, 

112,500,  90, 

170,000,  92, 

170,000,  95, 

5,000,  96, 

350,000,  97, 

50,000,  98, 

450,000,  98, 

400,000,  99, 


1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1897, 
1897, 
1898, 
1899, 


966. 

1123. 

1187. 

1123. 

1121. 

1053. 

1426. 

1290. 

1512. 

1289. 

1529. 

1326. 

1326. 

1595. 


Total,  2,187,500 


Commerce. 

Cumberland  8ound  as  a  harbor  of  ref- 
uge, 76,  482;  79,  792. 

Commercial  superiority  of  location 
doubtful,  76,  483. 

Benefit  to  be  conferred  by  improve- 
ment, 81,  1122;  87,  1194. 

Amount  of,  dependent  upon  water  trans- 
portation through  Cumberland  Sound,  90, 
1424;  91,  1561. 

Description  of,  93,  1603;  96,  1291; 
1900,  1957,  1958. 

In  1892  the  freight  was  valued  at 
$8,982,393,  98,  1596;  in  1896,  at  about 
$9,000,000,  97,  1529;  1899,  $3,861,992, 
1900, 305. 


All  the  commerce  of  St.  Marys,  Ga.,  and 
90  per  cent  of  the  commerce  of  Feman- 
dina,  Fla.,  dependent  upon  the  sound  for 
transportation,  96,  1288. 

Contracts. 

1880.  Lara,  Ross  &  Co.,  jetty  con- 
struction, 81, 1121. 

1881.  A.M.  Ne^'ton ,  jetty  construc- 
tion, 82,  1187. 

1883.  Lara  &  Ross,  jetty  construc- 
tion, 88,  935. 

1884.  Lara  &  Ross,  jetty  construc- 
tion, 59  cents  per  s.  y.  for  mattress  and 
$3.09  per  c.  y.  for  stone,  85,  12^. 

1888.  Anson  M.  Bangs,  jetty  con- 
struction, stone  $3.27  and  shells  $ll27  per 
c.  v.,  89,  1276. 

1891.  J.  F.  Gay  nor,  brush  mattresB 
97  cents  and  log  and  brush  mattress  99 
cents  per  s.  y.,  and  stone  $3.49  per  c.  y., 
91,  1563. 

1893.  £.  H.  Gaynor,  jetty  construc- 
tion— ^mattresses,  $1.05  per  s.  y.;  riprap 
stone,  $3.59  per  c.  y.  ($184,520),  98, 1597. 

1 896.  Atlan tic  Contractii^  Co. ,  jetty 
construction — ^mattresses,  $1.10  per  s.  y.; 
1st  class  stone,  $5.25  per  ton;  3a  and  4th 
class  stone,  $3.90  and  $3.50  per  c  y. 
($2,141,250),  97,  1530.  AnnuUed  1899, 
1900,  1957. 

1900.  Christie,  Lowe  &  Heywortb, 
jetty  construction,  stone,  $1.90  to  $2.15 

r  ton;  mattresses,  70  cents  per  s.  y. 
$1,100,750),  1900,  1959. 
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Defense. 

Fitness  for  a  military  or  naval  depot, 
76,  481,  482. 

Eniptneers. 

Chief  op  Enginbers.    Reports,  76,  71 ; 

79,  99,  100;  80,  130,  136;  81,  176;  82, 
172;  88,  182;  84, 189;  85,  189;  86, 189; 

87,  152;  88,  142;  89,  163;  90, 146;  91, 
184;  92,  180;  93,  197;  94, 181;  95,206; 
96,  184;  97,  235;  98,  232;  99,  267; 
1900,  304. 

BoABDs  OP  Enoineebs: 

Convened  at  Washington,  Nov.  10, 1888, 
by  S.  O.  No.  50,  to  report  u|)on  a  project 
for  the  Improvement  of  Cumberland 
Sound.  Report,  89,  1281.  (Lt.  Cols. 
Gillespie  and  King  and  Maj.  Post.) 

Convened  at  Savannali,  Ga.,  Sept.  25, 
1895,  by  S.  0.  No.  41,  to  consider  and  re- 
port upon  the  subiect  of  the  improve- 
ment of  the  sound.  Report,  96,  1289. 
(Col.  P.  C.  Ilains,  Mai.  T.  II.  Handbury^ 
Capt.  W.  M.  Black,  Capt.  F.  V.  Abbot, 
Capt.  O.  M.  Carter,  Addl.  Lt.  H.  Burgess. ) 

Constituteil  June  22,  1900^  for  further 
consideration  of  the  existmg  project, 
1900;  1956. 

Engineers  in  Charge: 

Lt  Col.  Q.  A.  Gillmore,  1876-87;  76, 
71;  79,  95.     Reports,  76,  446;  79,  792; 

80,  965,  1036;  81,  1120;  82,  1183;  83, 
931;  84,  1121;  85,  1229;  86,  1118;  87, 
1191. 

Lt  O.  M.  Carter,   1888-97.     Reports, 

88,  1950;  89,  1273,  1280;  90,  1422;  91, 
1559,  1565;  (Capt),  92,  1286;  93,  1593, 
1599;  94,  1200;  95, 1508;  96,  1285;  97, 
1528,  1533. 

Lt  Col.  W.  H.  H.  Benvaurd,  1897-98. 
Report,  98,  1323. 

Capt  C.  H.  McKinstry,  1899.  Report, 
99   1593 

dapt  C.  E.  Gillette,  1899-.  Report, 
1900,  1956. 

AflBISTAMTS. 

G.  Daubeney.     Report,  80,  1037. 

Lt  W.  L.  Fisk.     Report,  81,  1124. 

Capt  J.  C.  Poet  Reports,  82,  1188; 
88,938. 

Lt  W.  T.  Roflsell.  Reports,  88,  935; 
84,  1123. 

W.  R.  Curtis.  Reports,  85,  1232;  88, 
1054. 

Lt  O.  M.  Carter.  Reports,  86,  1122; 
87  1196. 

M.  P.  Paret  Reports,  89,  1276;  90, 
1426. 

Efttlmates.     ( See  Plans. ) 

By  Lt  Col.  Gillmore,  1876,  as  follows: 
Fall-height  jetties  across  bar,  mixed  sys- 
tem $4,908,703,  riprap  system  16,821,100; 
full-height  jetties  to  crest  of  bar,  mixed 
system  12,589,600,  riprap  system  $4,463,- 


940;  stump  jetties,  mixed  system,  $1,969,- 
262,  riprap  system  $3,086,620;  drowned 
jetties  mil  length,  mixed  system  $1,817,- 
311,  riprap  system  $2,428,460;  drowned 
north  jetty  and  full-height  south  jetty, 
mixed  system  $3,759,161,  riprap  system 
$4,513,860,  76,  477-481. 

By  Lt  Col.  Gillmore,  1879,  low  jetties, 
$2,071,023,  79,  793. 

Operatlont. 

ISSO-Sl.  276  1.  f.  of  apron  founda- 
tion laid  and  covered  with  riprap  stone, 
81,  1121. 

1881  -8d.  A  pron  foundation  of  north 
jetty  extended  2,010  f.,  bottom  course 
extended  7,196  f.,  10,824  c.  y.  stone  de- 
posited on  work,  apron  foundation  of 
south  jetty  extende<l  1,316  f.,  2,443  c.  y. 
riprap  stone  deposited,  82,  1184,  1185. 

1883-83.  Second  course  mattress 
north  jetty  extended  73  f.,  foundation 
mats  for  spurs  placed  and  covered  with 
riprap  stone,  4,475  c.  y.  stone  used,  foun- 
dation course  of  south  jetty  extended 
2,851  f.,  7,350  c.  y.  riprap  placed,  83, 
933. 

1884-85.  Bottom  course  of  Smith 
Jetty  advanced  3,507  f.,  13,487  c.  y.  rip- 
rap used,  85,  1230. 

1886-87.  33,303  s.  y.  of  mattress 
foundation  and  10,336  c.  y.  of  stone 
placed  in  jetties,  87, 1193. 

1887-88.  37,725  s.  y.  wattling  and 
11,821  c.  y.  stone  place<l  in  jetty,  88, 
1052. 

1 888-89.  10,513  c.  y.stoneand  1,253 
c.  v.  shell  placed  in  the  jetty,  89,  1277. 

1889-90.  18,060  c.  y.  stone  and  818 
c.  y.  shell  placed  in  the  jettv,  90,  1426. 

1890-91.  2,770  s.  y.  of'brush  mat- 
tress and  382  c.  y.  of  stone  used  in  ex- 
tending the  foundation  course  of  the 
north  jetty  267  f.,  91,  1561. 

1891-93.  58,759  s.  y.  brush  mat- 
tress and  11,429  c.  y.  stone  used  in  exten- 
sion of  foundation  course  of  north  jetty 
6,177  f.,  92,  1288. 

1893-93.  107,734  s.  y.  mattresses 
and  13,683  c.  y.  riprap  stone  placed  on 
north  jetty,  93,  1595. 

1894-95.  213,334  s.  y.  mattresses 
were  loaded  down  with  18,748  c.  y.  rip- 
rap stone  on  the  north  jetty.  A  portion 
of  the  south  jetty  300  f.  long  was  removed 
where  the  sailing  line  crossed  it,  95, 1511. 

1896-97.  92,345  s.  y.  mattresses 
and  4,794  c.  y.  third-class  stone  and  842 
c.  y.  riprap  stone  placed  on  north  jetty; 
253,942  s.  y.  mattresses,  4,036  c.  y,  third- 
class  stone,  8,018  c.  y.  fourth-class  stone, 
and  607  c.  y.  riprap  stone  for  repairs 
placed  on  south  jetty,  97, 1528. 

1897-98.  111,868  s.  y.  mattresses, 
375  c.  y.  third-class  stone,  and  7,616  c.  y. 
fourth-class  stone  were  placed  on  north 
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jetty;  1,361  c.  y.  fourth-class  stone  were 
placed  on  mattressefl  pre>'iou8ly  sunk, 
and  some  repairs  made  on  pouth  jetty, 
98,  1324.  87,311  c.  y.  dredged,  129  c.  y. 
rock  reniove<i,  and  a  few  logs  and  other 
obfitructions  removed,  98,  1325. 

1M9-99.  19,316  c.  y.  dredged,  1,237 
c.  y.  rock  and  366  logs  removed  from 
channel,  99,  1594. 

Physical  rharacteiiatlcft. 

Description  of,  76,  446,  447,  482;  79, 
792;  98,  1600,  1604;  96,  1287,  1290;  97, 
1529,  1534;  99,  1595. 

Locations  of  channels  since  1843,  76, 
447,  448,  449. 

Tidal  observations,  76,  450,  453,  457, 
482;  91,  1576. 

Amount  of  rainfall,  76,  457,  458. 

Depths  at  entrance  to  Cumberland 
Sound,  76,  462,  463,  465,  466,  469. 

Direction  and  velocity  of  currents,  91, 
1581,  1582. 

Ebb  and  flood  volumes,  91,  1591. 

Borings,  91,  1596. 

Plans*     (See  E/iimate^  and  Projects,) 

By  Lt.  Col.  Gillmore,  1876.  Discussion 
of  jetty  plans:  Full-height  jetties  extend- 
ing across  the  bar,  76, 459-462;  full-height 
jetties  reaching  the  crest  of  the  bar,  76, 
462-467;  stump  jetties,  76,  467-471 ;  full- 
length  drownwi  jetties,  76,471^75;  full- 
length  drowned  north  jetty  and  full-height 
south  jetty,  76, 475.  Duration  of  the  im- 
proved channel,  76,  475.  Lt.  Col.  Gill- 
more  preferred  low  jetties  to  high,  76, 
477;  recommended  neither  of  these  plans 
for  execution,  but  simply  a  channel  13  f. 
deep  at  m.  1.  w.  across  the  bar,  76,  483. 

Projects.     (See  Esftimatftt  and  Plans. ) 

By  Lt.  Col.  Gillmore,  1879.  Two  low 
jetties  of  riprap  stone  resting  upon  a  foun- 
dation mattre88  of  logs  and  brush,  starting 
from  the  shores  on  opposite  sides  of  the 
entrance  and  extendmg  seaward  across 
the  bar,  with  outer  ends  parallel  to  each 
other  and  from  3,000  to  3,500  f.  apart,  de- 
signed to  give  a  low-water  channel  20  to 
21  f.  deep;  estimate,  12,071,023,  79,  793; 
80,965;  86,189;  87,1191;  91,1566,1573; 
92,  1286. 


In  1891  the  Board  of  Engineers  fixed 
the  width  between  the  outer  ends  of  the 
jetties  at  3,900  f.,  and  made  the  elevation 
of  the  south  jetty  to  high  water  through- 
out its  entire  length  provisional  upon  fail- 
ure to  secure  sufficient  depth  witn  lower 
jetties,  91,  IfiOl. 

By  Capt  Carter,  1895,  approved  by 
Board  of  Engineers,  1 895.  For  two  jetties 
of  riprap  stone,  with  mattrees  hearting 
wherever  admissible,  resting  upon  a  foun- 
dation mattress  of  brush  or  of  logs  and 
brutfh,  starting  from  the  shores  on  opposite 
sides  of  the  entrance  and  extending  sea- 
ward upon  lines  so  directed  that  the  ends 
resting  in  30  f.  depth  at  m.  I.  w.  would  be 
parallel  to  each  other  and  about  3,900  f. 
apart,  to  establish  a  m.  1.  w.  channel  acmes 
the  bar  of  not  less  than  19  f.  depth.  After 
including  the  above  the  estimate  would 
be  increased  to  $2,350,000,  97,  1527. 

After  receiving  a  report  from  CapL 
Carter,  1897,  recommending  the  com- 
mencement under  the  project  of  dredging, 
sluicing,  and  the  raising  of  the  north  and 
south  jetties  under  the  existing  contracts. 
Congress  appropriated  the  amount  reconi< 
mended  for  this  purpose,  $50,000, 97, 1533; 

98,  1324. 

Surreys* 

Of  entrance  to  sound,  ordered,  79, 100. 

Ordered  by  act  of  June  14,  1880,  made 
1880,  under  direction  of  Lt.  Col-  Gillmore, 
80,  1036;  86,  1120;  87,  1188. 

Examinations  made,  1894-95,  by  Capt. 
Carter,  94,  1202;  95,  1511. 

Surveys  were  made  of  the  entrance,  1897, 
by  Capt.  Carter,  97, 1528;  1897,  bv  Capt 
Gillette,  98,  1324;  and  by  Lt.  Col.  Ben- 
yaurd,  1898,  98,  1325. 

Survey  made,  1899,  by  Capt.  McKlnstry, 

99,  1594. 

Sur\'ey  made,  1900,  by  Capt.  Gillette, 
1900,  1957. 

Maps: 

Two  plates  with  sketches  of  proposed 
jetties;  profiles  and  sketches  of  current 
directions,  etc.,  76,  483;  83,  934;  86, 
1232;  88,  1052;  89,  1276;  91, 1561;  92, 
Atlas,  60;  93,  1596;  98,  1326;  99,  1596. 


€lJ]n[Bf:RL.A]VD  SOUND  TO  ST.  SIMOIVS  SOIJMD,  OA.  (inside 

passage) . 


Eiif^lneers. 

Chief  of  Engineers.    Reports,  76,  71. 

Engineer  in  Charge.  Lt.  Col.  Q.  A. 
Gillmore,  1876;  76,  71.     Report,  76,  484. 

Physleal  eharacteristles. 

General  description  of  water-courses 
between  Cumberland  and  St.  Simons 
Sounds,  76,  484. 


Plans. 

By  Lt.  Col.  Gillmore,  dredging  channel 
100  f.  wide  on  bottom  and  6  f.  deep  at 
m.  1.  w.;  estimate.  $10,000,  and  $1,500 
annually  for  dredging,  76,  485. 

Survey. 

Under  direction  of  Lt  Col.  Gillmore, 
1875-76.     Report,  76,  484. 
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Appropriations.  f> 

1826,  $2,000.00 

1828,  1,517.76 

1829,  2,956.00 

1832,  c  1,500.00 

1833,  « 500.00 
1836,  1,257,00 


Approprtationfi — Ck>ntinaed. 

1836,  32.36 

1837,  5,000.00 

1838,  5,000.00 

Total,  19,781.12 


ClIRREUrT  RIVER,  ARK.  AIVO  HO. 


Appropriations. 

1872,  $5,000,  78,  55. 
2,000,  81,  1517. 
8,000,  95,  2030. 
2,000,  96,  1690. 
5,000,  99,  2042. 


1881, 
1894, 
1896, 
1899, 


Total,   22,000 

Commerce. 

Amount  of  commerce  benefited  by  im- 
provement, 72,  396. 

Description  of,  small,  98,  2128;  95, 
2030;  1900,  2616. 

Contracts. 

1§95.  H.  J.  George  &  Ck).,  subsist- 
ence supplies,  $863.41.  D.  E.  Jones  Co., 
ship  supplies,  $1,601.36.  95,  2031. 

Engineers. 

Chief  of  Engineers.  Reports,  7 1 ,  59 ; 
73,  55;  80,  158;  81,  213,  219;  82,  217; 
83,  224;  91,  257;  93,  279;  94,  254;  95, 
285;  96,  247;  97,  314;  98,  306;  99,  367, 
369;  1900,  422,  424. 

Engineers  in  Charge: 

Lt  Col.  W.  F.  Raynolds,  1871-72.  Re- 
port, 72,  395. 

Col.  J.  H.  Simpson,  1872-73.  Report, 
73,  461. 

Maj.  W.  H.  H.  Benyaurtl,  1880-82.  Re- 
ports, 81,  1467,  1517. 

Capt.  T.  H.  Handbury,  1882-83.  Re- 
ports, 82,  1586;  88,  1175. 

Capt.  11.  S.  Taber,  1890-93.  Reports, 
91,  2065;  93,  2128. 

Lt.  Wm.  L.  Sibert,  1895-98.  Reiwrts, 
95,  2029;    (Capt.)  96,  1689;   97,  1978; 

98,  1671. 

Lt.  Robert  McGregor,  1899-.     Reports, 

99,  2042;  (Capt.)  1900,  2608,  2614. 

Assistants: 

J.  D.  McKown,  73,  460. 

A.  D.  Wolf,  73,  460. 

A.  H.  Blaisdell.     Report,  72,  395. 

J.  R.  Van  Frank.  Reports,  91,  2067; 
1900,  2609,  2615. 

OlMtmetlong. 

The  Current  Railway  bridge  the  only 
permanent  obstruction,  1900,  2617. 

a  Survey— Report  July  17, 1826,  estimate  $2,000. 
2dse8R.) 
b  Removing  obstructions  at  mouth  of  the  creek, 
el^erhead. 

9207—02 20 


Operations. 

1871-73.  123  snaprs  and  592  leaning 
trees  removed,  and  1,040  1.  f.  of  brush 
and  wing  dams  built,  73,  55,  461. 

18§1-S3.  180  snags  removed,  3,000 
overhanging  trees  cut,  82,  1586. 

1889^8 3.  85  snags  removed,  83, 
1175. 

1894-95.  About  1,300  snags  and 
other  obstructions  removed,  95,  2)30. 

189^96.  About  2,600  snags,  etc., 
removed,  96,  1690. 

1896-97.  About  300  tmags,  etc.,  re- 
moved, 97,  1978. 

1897-98.  About  1,200  snags,  etc., 
removed,  98,  1671. 

1898-99.  About  50  obstructions  re- 
moved from  channel,  99,  2042. 

1899-1900.  About  7,500  obstruc- 
tions removed  from  channel,  1900,2609. 

Physical  characteristics. 

Description  of,  72,  396;  91,  2065;  93, 
2128;  1900,  2615. 

Private  (State)  work. 

In  1855  Missouri  appropriated  $10,000: 
expended,  1857,  in  removing  snags  and 
leaning  trees,  72,  397.  In  1871  $20,000 
was  appropriated  by  the  State,  72,  397; 
73,  m. 

Projects. 

By  Lt.  Col.  Raynolds,  removing  snags, 
leaning  trees,  ^nd  construction  of  dams  of 
brush  and  stone;  estimate,  $25,722.62, 
72,  398. 

By  Maj.  Benyaurd,  1880,  concentration 
of  water  over  shoal  places  with  brush  and 
stone  wing  dams,  and  for  removal  of 
snags,  logs,  and  trees  from  channel;  esti- 
mate, $17,365,  81,  1517. 

By  Capt.  Taber,  1890,  to  remove  logs, 
etc. ,  from  the  channel,  and  also  to  con- 
tract the  water  width  at  worst  places  by 
wing  dams;  estimate,  $10,000,  91,  2066; 
93,  2029. 

In  1897  Capt.  Sibert  estimated  it  would 
cost  $2,000  annually  for  maintenance,  97, 
1978. 

Surveys. 

Ordered  by  act  approved  Mar.  3,  1871, 
71,  59.     Assigned  to  Lt.  Col.  Raynolds 

(Treasury  Doc.  373, 1882.    H.  R.  Doc.  482, 55th  Cong. 
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made  by  A.  H.  filaisde]!.  Report,  79, 
395. 

Onlered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Maj.  Benyauid, 
81,  1467. 

Examination  made,  1890,  under  direc- 
tion of  Capt.  Taber,  91,  2066. 

Examination  ordered  by  act  of  July  13, 


1892,  made,  1893,  by  Capt  Taber  (report 
favorable  to  snagging)^  98,  2128. 

Examination,  junction  with  Crooked 
Creek  to  the  southern  line  of  Carter 
County,  Mo.,  ordered  by  act  of  Mar.  3, 
1899,  made,  1899,  under  direction  of  Lt. 
McGregor  (report  unfavorable),  1900, 
2614. 


CIIRRIOIHAIV  BAY,  ¥A. 


Kiidfiieera. 

Chief  op  ENOiNEKin.      Reporta,   80, 
117,  158;  81,  158. 

Engineer  in   Charge.     S.  T.  Abert, 
U.  S.  Agent,  1880.     Report,  81,  982. 

Plana. 

By  S.   T.    Al)ert,    1881,   for  dredging 


channel  through  bar  2,050  f.  long,  150  f. 
wide,  and  11  f.  deep  at  low  water;  esti- 
mate, 18,278,  81,  983. 

Sarvejr. 

Of  mouth  ordered  by  act  of  June  14, 
1880;  made,  1880,  under  direction  of 
S.  T.  Abert,  81,  982. 


CURRITUCK  SOUND.     (See  Norfolk,  Va.) 

CURTIS  RAY,  PATAPSCO  RIVER,  RD.     (See  Baltimore  Harbor.) 

CUir  AHOOA  RIVER*     (See  Cleveland,  Ohio,  examination  of  old  river  bed  at ) 

CYPRESS  RAYOU.     (See  Jied  River,  Ark.,  La.,  and  Tex.) 

DAIRY  FORK.     (See  TualUan  River.) 
DAKOTA  RIVER,  IV.  DAK.  AND  S.  DAK.     (See  James  River.) 

DAEiliES.     (See  Columbia  Rit^.) 
DAN  RIVER,  N.  C.  AND  VA. 


Appropiiatlona. 

1880,  $10,000,  80,  790. 

1881,  8,000,  81,  978. 

1882,  7,500,  82,  1056. 
1884,  5,000,  84,  1000. 
1886,  20,000,  86,  927. 


Total,  50,500 

Commerce. 

Commercial  importance  of  river  and 
adjacent  country,  79,  653. 

Engineers. 

Chief  OF  Engtneers.  Reports,  78,  75 
79,  88;  80,  116,  117;  81,  157;  82,  152 
83,  159;  84,161;  85,  151;  86,  146;  87 
112;  88,  115;  89,  183;  90,  120. 

Engineer  in  Charge.  <^.  T.  Abert,  U. 
S.C.E.,  1878-90;  78,  75.  Reports,  79, 
652;  80,788,794;  81,977;  82,  1053;  88, 
830;  84,  1000;  85,  993;  86,925;  87,95; 
88,  838;  89,  1023;  90,  1083. 

Assistant.  8.  W.  Evans.  Report,  79, 
654. 

Operations. 

1$§0-§1.  Two  derrick  boats  and  2 
scows  built;  281  c.  y.  solid  rock  blasted, 
115  c.  y.  loose  rock,  sand,  and  gravel  re- 
moved, 81,  978. 


l§§l-§3.  2,590  c.  y.  solid  rock 
blasted;  482  c.  y.  loose  rock,  sand,  and 
gravel  removed;  774  c.  v.  rock  used  in 
dams,  82,  1054. 

l§§3-§3.  1,055  c  y.  nx;k  quarried 
for  spur  dams,  83,  830. 

lS§3-84.  680  c.  y.  rock  and  28  c.  y. 
gravel  removed;  124c.  y.of  rock  quarried: 
84,  1000. 

l§§4-85.  421  c.  y.  rock  excavated; 
789  c.  y.  rock  quarried;  649  c.  y.  placed 
in  dams,  85,  994. 

1  §85-86.  125  c.  v.  rock  removed, 
86.  926. 

1 8 86-8  7.  Improving  shoals  in  prog- 
ress between  Long  and  Adams  Ifllaad 
shoals,  87,  954. 

1887-88.  1,900  c.  y.  loose  aad 
blasted  rock  removed;  981c.  y.  sand  and 
gravel  dredged  from  the  channel;  497 1.  L 
spur  dams  completed,  88,  839. 

1888-89.  174  1.  f.  crib  work  built, 
208  1.  f.  brush  mats  sunk,  and  140  c  y. 
rock  used  in  dam  construction,  89,  lOE^. 

Pliy§lcal  eharaeterfstlc^ 

General,  79,  652 
Floods,  79,  662. 
Agricultural  interests,  79,  653. 
Minerals  in  vicinity,  79,  654. 
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DAM  RIYER,  N.  €.  AMD  VA.--Continued. 


Description  of  obstructions,  79,  655- 
665. 

Detailed  description  of  obstructions, 
80,  797. 

Plans. 

By  8.  T.  Abert,  improving  river,  bateau 
navigation  Hairston^s  Ford  to  Danville, 
by  dredging,  rock  excavating,  and  with 
dams,  estimate,  $32,718, 79,  666-671. 

Project*. 

By  8.  T.  Abert,  1879,  channel  36  f .  wide 
with  a  depth  of  3  f.  at  1.  w.  for  77  miles  by 
dredging,  rock  excavating,  and  locks  and 
dams;  estimate,  $658,579.20, 79, 666, 671; 
80,  788.    Bevised  in  1880  for  a  channel 


35  f.  wide,  with  a  depth  of  1}  f.  in  pools 
and  2  f .  in  rapids  without  locks  and  dams; 
estimate,  $52,000,  80,  788.  lucreafled 
$5,500  in  1886-87,  86,  147;  87,  954. 

Suryeyft. 

By  8.  W.  Evans,  1878-79.  Beport,  79, 
652,  654. 

From  Danville  to  Clarksville,  ordered 
by  act  of  Mar.  3, 1879;  made,  1880,  under 
direction  of  8.  T.  Abert,  80,  794. 

Besurvey  of  Seven  Shoals  made,  86, 
926. 

Maps: 
Profile,  86,  927. 
Madison  to  Danville,  87,  954. 


D'ARBOMME  AMD  CORMlTr   (CORMAY  RIVER)   BAYOUS,  L.A. 


Appropriations. 

1884,  «  $5,000,  85,  1506. 

1886,  a  2,000,  88,  1357. 

1888,  «  2,000,  88,  1350. 

1890,  0-2,000,  90,  1880. 

1892,  4,000,  92,  1609. 

1894,  3,000,  96,  1916. 

Total,     18,000 

Contract. 

1999.  Emmick  &  Feith,  removing 
obstructions,  $197.50  per  mile,  85,  1506. 

En^neert. 

Chief  of  Enoineebs.  Beports,  84, 
227;  85,  236;  86,  232;  87,  195,  203;  88, 
178;  89,  209;  90,  189;  91,  240;  92, 
1609;  93,  261;  94,  242;  95,  271. 

Engineebs  in  Charge: 
Capt  A.   M.   Miller,   1884.    Reports, 

84,  1372,  1376. 

Capt.  £.  Bergland,  1884-86.    Beports, 

85,  1505;  86,  1356. 

Capt.  J.  H.  Willard,  1886-95.  Be- 
ports, 87,  1458,  1489;  88,  1349;  89, 
1599;  90, 1879;  91, 1980;  92,  1609;  98, 
2009;  94,  1468;  95,  1914. 

Assistants: 
T.  M.  Farrell. '  Beport,  84,  1372. 
F.  S.  Burrows.     Beport,  84, 1376. 
J.  B.  Vaughan.     Beport,  95,  1915. 

OlHilruetlong. 

Underwriters  concerned  notified  and 
ordered  to  remove  a  wreck,  95,  1916. 

Operations. 

1994-85.  Obstructions  remove<l 
from  23  miles  of  channel,  85,  1506. 

1996-97.  Obstructions  removed 
from  17  miles  of  channel,  87,  1458. 

1997-99.  3,036  leaning  trees  and 
shore  snags  cut,  243  logs  removed  from 
the  channel,  and  12,880  s.  y.  brush  and 
willows  cut,  88,  1350. 

1999-99.  1,1 85  snags  removed  from 
channel,  3,540  trees  cut  and  topped,  and 


3,746  8.  y.  brush  cleared  from  banks,  89, 
1599. 

1 9  99-00.  600  logs  and  snags  removed 
from  the  channel,  11,600  trees  cut  and 
topped  on  the  banks,  and  425  s.  y.  brush 
cat,  90,  1880. 

1999-91.  53  snags  cleared  from  the 
channel;  565  shore  snags  and  logs  cut; 
562  trees  cleared  from  the  banks,  91, 
1981. 

1991-99.  2,138  snags  and  stumps 
cleared;  4,200  shore  snags  and  lo^  re- 
moved; 12,450  s.  y.  brush  and  willows 
cut;  7  wrecks  removed,  92,  1609. 

1993-94.  Wrecks  removed  and 
about  10,000  snags  and  other  obstructions 
removed  from  Bayou  Comey.  Al)out 
9,000  snags,  etc.,  removed  from  other 
parts,  and  3,725  s.  y.  brush  and  willows 
cut,  94,  1470. 

Physical  diaraetcristlcfl. 

Description  of  bavou,  84,  1372.  1377; 
95,  1915. 
Comey  Biver,  87,  1489. 

Projects. 

By  Maj.  Miller,  1883,  for  removing  logs, 
snags,  and  similar  obstructions  from  the 
bayou  mouth  to  Stein  Bluff,  42  miles;  esti- 
mate, $15,000,  84,  1376;  85, 1506. 

Capt.  Willard,  1893,  estimated  it  would 
require  $6,000  to  complete  the  work,  the 
act  of  1892  having  extended  the  improve- 
ment above  Stein  Bluff  to  head  of  navi- 
gation at  Cobb  Landing,  93,  2010. 

Surveys. 

Ordered  by  act  of  Aug.  2,  1882,  made 
under  the  direction  of  Maj.  Miller,  84, 
1372,  1376,  1380. 

Examination  (Corney  Biver)  ordered 
by  act  of  Aug.  5,  1886,  made,  1887,  under 
direction  of  Capt.  Willard  (report  unfa- 
vorable), 87,  1489. 

Examination  of  the  bayou  and  its 
branches  made,  1895,  under  the  direction 
of  Capt.  Willard,  95,  1915. 
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808 


ANALYTICAL   AND  TOPICAL  INDEX  TO 


DARBT  CREEK,  PA. 


Commerce. 

Small,  87,  823. 

Enfftneen. 

Chief  of  Enginberh.     Report,  87,  86. 

Enoinbrr  in  Charge.     Lt.  Col.  H.  M. 
Robert.     ReiK)rt,  87,  822. 


Physleal  eharaeterlstl€». 

Description  of  creek;  probable  lack  of 
permanence  of  a  cbazinel,  87,  822. 

Survey. 

Examination  ordered  by  act  of  Aug.  4, 
1836,  made,  1886,  under  direction  of  Lt. 
Col.  Robert  (report  unfavorable),  87, 822. 


DARDANELLE,  ARK.     (See  Arkansas  River. ) 


DARIE.%^  HARBOR, 

Appropriations. 

1878,  $8,000,  78,  78. 

1890,  25,000,  91,  1529. 

1892,  25,000,  92,  1259. 

1894,  25,000,  96,  1474. 

1896,  20,000,  96,  1255. 

1899,  10,000,  99,  1675 

Total,  113,000. 

Commerce. 

Important,  86,  1238-1242. 

In  1892-93  it  waa  valued  at  $1,500,000, 
93,  1558;  in  1897  at  about  $1,090,000, 98, 
VS04;  1898^99,  at  $2,500,000,  99,  1575; 
1899-1900,  at  $920,382,  1900,  1936. 

ContraeUi. 

IflTS.  American Dredfring Co., dredg- 
ipg,  14i  centfl  per  c.  y.,  79,  764. 

1§91.  P.  S.  Roas,  dredging,  23  centa 
perc.  y.,  91,  1530. 

1  N9d*  A  tlantic  Contracting  Co. ,  apur 
dam  work;  faacinea,  89  centa  per  c.  y.; 
nile  work,  $1.40  yter  1.  f.;  fender  pilea, 
$50  per  cluater;  aawed  timber,  $25  per 
1,000  f.  b.  in.;  iron  bolta,  9  centa  per 
pound;  riprap  atone,  $1.30  per  c.  y. 
($iri,185),  98,  1559. 

1995.  W.  T.  (iavnor,  mattreaaea,  $1 
per  a.  y^;  faac'inea,  $1.65  per  c.  y.;  pile 
work,  $1.50  per  1.  f. ;  fender  pilea,  $50  per 
cluater;  tie  pilea,  $20  per  group;  aawed 
tiinl>er,  $25  })er  M  f.,  b.  m.;  iron  bolta,  5 
centa  per  pound;  riprap  atone,  $3.05  per 
c.  y.  ($48,000),  96,  1475. 

1S96.  R.  R.  Moore,  dredging,  12 
centa  per  c.y.  ($9,000),  97,  1511. 

1900.  P.  S.  Roaa,  dredging,  13.7 
centa  perc.  y.  ($7,535),  1900,  1937. 

Eni^lneeni. 

Chief  OF  ENOiNEERa.  Reporta,  78,  78; 
79,  97;  86,  191;  91,  180;  92,  177;  98, 
193;  94,  177;  96,  202;  96,  180;  97,  229; 
99,  260;  1900,  297. 

ENGiNEERa  IN  Charge: 

Lt.  Col.  Q.  A.  (iillmore.  Reporta,  78, 
679;  79,  763;  86,  1234,  1237. 

Capt.  O.  M.  Carter,  1890-97.  Reporta, 
91,  1528;  92,  1257;  93,  1556;  94,  1166; 
96,  1473;  96,  1253;  97,  1508. 

Capt.  C.  E.  Gillette,  1898-.  Reporta, 
98,  1303;  99,  1574;  1900,  1935. 

AaaiHTANTa: 

S.  L.  Fremont,  79,  764. 

Capt.  T.  N.  Bailey.  Rei>orta,  86, 1236; 
1239. 


O A.     ( See  A Uamaha  River. ) 

Operations. 

1879-79.  Channelfl  50  f.  by  10  f.  at 
m.  1.  w.,  with  an  aggregate  length  of  500  y., 
dredged  through  ahoala  in  iSuien  River 
north  of  Generala  laland;  channel  75  f. 
by  14  f.  by  500  y.  in  North  River  below 
Union  laland  aawmilla;  and  at  the  con- 
tluen(*e  of  Darien  and  North  rivers  chan- 
nel deepened  8  f.  to  12  f.  and  widened  to 
75  f.  Removal  of  51,041  c.  y.,  aecarini; 
an  average  increase  in  depth  of  from  2  £ 
to4f.,  79,97,764. 

1800-91.  13,194  c  y.  dredged,  91, 
1528. 

1891-93.  73,445  c.  y.  dre<lged,  92, 
1258. 

1893-93.  1,200  pilea  driven;  15,068 
c.  y.  faacinea,  59,290  f.  B.  M.  sawed  tim- 
ber, and  6,094  pounda  of  iron  bolta  used 
in  the  construction  of  24  spur  dams,  93, 
1557. 

1894-95.  400  piles  driven;  10,208 
c.  v.  faacinea,  683  c.  y.  riprap  stone, 
18,651  f.  B.  M.  sawed  timber,  and  1,556 
pounds  iron  bolts  used  in  the  construc- 
tion of  spur  dams,  96, 1474. 

1896-97.  117,143  c.  y.  dredged,  97, 
1509.      • 

1897-98.  A  wrecK  and  a  raft  of 
loga  removed  from  the  channel,  98,  1304. 
11,358  c.  y.  dredged,  98,  1314. 

1890-1900.  69,790  c.  y.  dredged, 
1900,  1936. 

Physteal  eharaeterlstiea. 

Description,  78,  579;  86,  12:«,  1237, 
1241. 

Projeeto. 

By  Lt.  Col.  Gilmore,  1878,  for  removing 
ahoal  in  Back  River  between  Commodore 
and  Wolf  Islands,  78,  78, 579. 

By  Col.  Gillmore,  1885,  formation  of  a 
channel,  about  10  miles,  between  Darien 
and  Doboy,  through  the  shoals  below 
Darien,  12  f.  deep  at  low  water,  the 
channel  to  be  obtained  by  dredging  and 
maintained  by  the  construction  of  wing 
dams  at  five  of  the  shoals;  estimate, 
1170,000,  86,  1238,  1242;  91,  1528. 

SurTeys. 

Ordered  by  act  of  July  5,  1884,  made 
underdirectionof  Col.  Gillmore,  86, 1237. 

Examination  made,  1894,  94,  1167; 
and  a  detailed  survey,  1896-97,  by  Capt. 
Carter,  97,  1509. 

Maps.     93,  1560;  96,  1476;  99,  1576. 
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BATIS  ISLANB  BAM.     (See  Ohio  Rw^.) 

BAUPHIN  KLANB,  AL.A.     (See  Pass  au  Heron. ) 

BEAL'S  ISLAIVB,  ffllD.    (Liower  Tlioroushfare.) 


Appropriation. 

1881,  $5,000,  81,  884.      * 

Eniineen. 

Chief  of  Enqineebs.  Reporta,  80, 
111;  81,  138,  160;  82,  133;  88,  138. 

Engineer  in  Gharob.  Lt.  Col.  W.  P. 
Craighill,  1879-83.  Reports,  81,  882; 
82,  853;  83,  679. 

AsBiSTANT.  G.  W.  Parsons.  Report, 
81,  883. 

Contract. 

ISSl.  D.  Constantine,  dredging,  27 
cents  per  c.  y.,  81,  884. 

Operations. 

1981-83.  16,561  c.  y.  dredged,  82, 
854. 


Plann. 

By  Lt.  Col.  Craighill,  1881,  protecting 
channel  near  its  mouth  bv  riprap  dike. 
Estimate,  $15,000  to  $20,000,  81,  883. 

Projects. 

By  Lt.  Col.  Craighill,  1881,  excavating 
channel  100  f.  wide  and  7  f.  deep  at  mean 
low  water,  from  Tangier  Sound,  by  the 
wharves  of  Daniel  and  of  Vetra  &  Son, 
with  turning  basin  at  upper  end.  Esti- 
mate, $10,000,   81,  882. 

Surveys. 

Of  lower  thoroughfare  between  Deal's 
and  Little  Deals  Island,  ordered  bv  act 
of  June  14, 1880,  made  1880,  under  dixsa- 
tion  of  Lt.  Col.  Craighill,  81,  883. 


BEAliS  I8£iAIVD,  MD.     ( Upper  Thorougliflire. ) 


Appropriation. 

1882,  $5,000,  82,  855. 

Conunerc^e. 

Commercial  statistics,  82,  855;  86, 
870. 

Eni^neers. 

Chief  of  Engineers.  Reports,  81, 
150;  82,  138;  84, 145;  85,  139;  86,  132; 
87,96. 

Engineers  in  Charge. 

Lt  Col.  W.  P.  Craighill,  1882-84. 
Reports,  82,  855;  88,  679;  84,  903. 

W.  F.  Smith,  U.  S.  Agent,  1884-88. 
Reports,  85,  889;  86,  870;  87,  846;  88, 
751. 


Assistant.  G.  W.  Parsons.  Report, 
82,  856. 

Projects. 

By  Lt.  Col.  Craighill,  1882,  harbor  of 
refuge  for  small  vessels  and  a  landing 
place  for  steamers  by  dredging  an  anchor- 
age basin  with  an  approacth  from  deep 
water  with  breakwater  to  protect  the 
dredged  channel  from  tilling.  Estimate, 
$20,000,  82,  856;  88,  680. 

Surreys. 

Upper  thoroughfare  between  island 
and  mainland;  ordered  by  act  of  June 
14,  1880,  made  under  direction  of  Lt.  Col. 
Craighill,  82,  856. 


DEAL.  TO  SEABRIOlfT.     (See  Long  Branch  Harbor,  N.  J.) 

BEEP  CREEK  BRAIVCII  OF  ELIZABETH  RIYER,  YA.  a     (See 

Elizabeth  River,  Va, ) 

BEEP  RITER,  N.  C.     (See  Cape  Fear,  He.) 

BEEP  RIVER,  1YASII.9  Includlnir  Skamokawa  River.     (See  Crooked 

River. ) 


Eni^neers. 

Chief  of  Engineers.  Report,  91, 
420. 

Engineer  in  Charge.  Maj.  T.  H. 
Handbury,  1890.     Report,  01,  3378. 

Pkyslcal  characterlstf  cs. 

Description  of,  91,  3378. 


Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made  under  direction  of  Maj. 
Handbury  (report  unfavorable),  91, 
3378. 


o Survey— Report  Nov.  12. 1829,  estimate,  $29,000.    (H.  Doe.  No.  482,  66th  Cong.,  2<1  hcsh.) 
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DEER  CREEK,  MU8. 


Commerce. 

Imi)ortant,  86,  1539. 


Enirfneert. 

Chief  of  Enoinekrs.  lieport,  85,  244. 

Kn(} INKER  IN  Chabob.     Capt.  K.  Hen;- 
land.     Report,  85,  1538. 

Ahbimtaxt.     F.   S.    Burro wh.     Re|M>rt, 
85,  1540. 

OlMtruetloii«. 

Railroad  and  hi|?hway  bridges  without 
drawn,  85,  1539,  1543. 


Ptajrsleal  charaeterlsUet. 

Description  of,  85, 1538, 1540. 

Plant* 

In  1884  the  etream  worthy  of  improve- 
ment if  the  arrificial  obstructions  were 
removed,  creek  could  be  cleared  of  lops 
and  similar  obstructions  at  a  cost  uf 
$13,563,  85,  1539,  1544. 

Murwey,     {See  Plans,) 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  the  direction  of  Capt 
Bergland,  85,  1538. 


DEER    18L.AMD,    DEER    A!VD    LOTEL.L.S     ISLANDS.     (See    Boston 

Harbor. ) 

DE  OLAISE  (DE  CSL.AIZE)  RATOIJ,  L.A.     (See  Dot  Glai»a.) 


Commerce. 

•  Benefit  of  improvement,  80, 1176, 1178. 

Ennlneem. 

Chief  of  Knuinbbbs.  Report,  80,  145. 

EN(iiNEER  IN  Charge.     Maj.   Howell, 
Report,  80,  1176. 

Assistant.     H.  S.  Douglas*.     Report, 
80,  1176. 

PhyHieal  charaeterl8tl<». 

Bayou  described,  80,  1176. 


Plan*. 

By  Maj.  Howell,  1879,  for  improving 
bayou,  removing  trees,  logs,  and  brush; 
estimate,  |9,540. 

The  Bayou  not  susceptible  of  permanent 
improvement,  80,  1176,  1178. 

Surrey. 

Ordered  by  act  of  March  3, 1879,  made 
under  direction  of  Maj.  Howell,  1879, 
79,  112;  80,  1176. 


DEL.A1¥ARE    AND    CHESAPEAKE    CANAL..     (See  Chesapeake  Bay.) 

DELAWARE  AND  RARITAN  CANAL,  o 
DELAWARE  BAY.     (See  Chesapeake  to—,) 

DELAWARE  BAY,  DEL..  (Harbor  of  reftafre  in). 

Approprtationi. 

1896,  $5,000,  06,  924. 

1897,  394,3:34,  97,  1217 

1898,  800,000,  98,  1096. 


18fW. 
1900, 


377,000,  99,  1355. 
450,000,  1900,  1577 


Total,  $2,026,334 

Commeree. 

Commerce  that  would  use  the  harbor 
important,  97,  1217. 

Contracts. 

1 996.  Hughes  Bros.  &  Bangs,  break- 
water construction,  stone  $1,181  per  t., 
($1,638,795.33),  97,  1218. 

1900.  Hughes  Bros.  <&  Bangs,  con- 
structing stone  ice  piers,  $2.25  per  t. 
($145,125),  1900,  1578. 

Eniflneert. 

Chief  op.  Enoineess.  Reports,  91, 
119;  92,  119;  96,  118;  97,  149;  98, 
152;  99,  173;  1900,  197. 

Board  of  Engineers.  Convened  at 
Philadelphia,  Pa.,  Dec.  11, 1890,  by  S.  O. 


No.  66,  to  examine  and  report  upon  a  pro- 
posed national  harbor  of  refuge  for  deep- 
draft  vessels  near  the  mouth  of  Delaware 
Bay.  Reports,  91, 1120;  92,941.  (Col. 
Cndghill,  Mai.  Raymond,  and  Capt. 
Bixby. ) 

Engineer  in  Charge.  Maj.  C.  W. 
Raymond,  1890-.  Reports,  96, 924;  97, 
1216;  (Lt.  Col.)  98,  1096;  99,  13&4; 
1900,  1576. 

Operations. 

1§9^97.  Soundings  made  to  ascer- 
tain the  exact  character  of  the  bottom ; 
9,035  t.  stone  were  deposited,  97,  1216, 
1217. 

1 997-9§.     289,709  t.  stone  deposited, 

98  1096 

189S-99.    450,460  t  stone    placed, 

99  1354. 

1 899-ltN>0.    345,895 1.  stone  placed, 
1900,  1576. 
Projects. 

By  Board  of  Engineers,  1892,  national 
harbor  of  refuge  Tor  deep-draft  vessela, 
by  constructing  stone  breakwater  1}  ui. 


a  Examination— Report  (indefinite)  February  2,  1825.    (H.  Doc.  No.  482,  55th  Cong.  2d  aen.) 
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long  oB.  Cape  Henlopen,  Del.,  and  for  ice 
piers  to  protect  the  narbor  from  ice  flow- 
ing down  the  river;  estimate,  $4,665,000, 
92,  942,  943;  96,  924. 

By  Maj.  Raymond,  1896,  constructing 
piers  after  a  part  of  the  breakwater  had 
beenbuilt,97, 1216. 


By  Lt.  Col.  Raymond,  1900,  row  of  ten 
ice  piers  across  the  upj>er  end  of  the  har- 
bor to  protect  it  from  ice  descending  the 
bay,  1900,  1577. 

Surreyi.     (See  Board  of  Engineers. ) 
Maps.     99,  1354. 


DE£iAl¥ARE  BAY  (Ice  harbor  at  bead  of).     (See  LiMons  Tree  Paint.) 


A  ppropriatlon. 

1882,  $25,000,  82,  787. 

Contract* 

1983.  American  Dredging  Co.,  re- 
moving ice  piers  at  Reedy  Island,  83, 619. 

Ensineer8. 

Chief  of  Enqinebbs.      Reports,   80, 

93,  98;  81,  129;  82,  125;  83,  119;  84, 
129;  85,  121;  86,  118;  87,  80;  88,  80; 

89,  98;  90,  89;  91,  113;  92,  115;  93, 
123;  94,  112;  96,  126;  96,  115. 

Enoineebs  in  Charge: 

Col.  J.  N.  Macomb,  1880-82.  Report, 
80,  611. 

Capt.  W.  Ludlow,  1882-83.  Report, 
82    784. 

Lt  Col.  (t.  Weitzel,  1883-84.  Report, 
88,  618. 

Maj.  W.  H.  Heuer,  1884-85.  Reports, 
84,  817;  80,  841. 

Lt  Col.  H.  M.  Robert,  1885-90.  Re- 
ports, 85,  840;  86,  834;  87,  804;  88, 
704;  89,  868. 

Maj.  C.  W.  Raymond,  1890-.     Reports, 

90,  887;   91,  1072;  92,  930;  93,  1169; 

94,  849;  95,  1062;  96,  919. 
Assistant.    A.  Stierle.    Reports,  88, 

619;  84,  817;  85,  842. 

Physical  characteristics. 

Tide-gauge  observations  at  Port  Penn 
and  Listons  Point,  from  Aug.  25  to  Oct 
19,  1883,  84,  823. 


Borings,  1883,  84,  824. 
Flood  and  ebb  current  surface  veloci- 
ties, 1883,  84,  825. 

Plans. 

By  Capt.  Ludlow,  1880,  ice  harbor,  pro- 
tecting about  9  acres,  near  Listons  Bay; 
to  consist  of  an  iron  substructure  of  screw 
piles  carrying  a  wooden  superstructure; 
estimate,  $200,000  to  $250,000,  80,  613; 
81,  847. 

Plan  modified  in  1882;  estimate, 
$406,090.47,  82,  785,  787. 

Consideration  of  plan  of  ice  harbor  near 
Listons  Point,  84,  817-822;  85,  841-845; 
estimate,  $308,800,  85,  845. 

In  1885  Lt.  Col.  Robert  considered  the 
plans  hitherto  proposed  defective,  and 
recommended  that  the  matter  remain  for 
the  present  in  abeyance,  85, 841 ;  86, 836. 
Suggesting  a  consideration  of  the  use  of  an 
ice  oreaker  of  floating  pontoons  heavily 
anchored  in  place  of  the  previously  pro- 
posed structures,  86,  836;  87,  804. 

Maj.  Raymond  reports,  1890,  that  the 
construction  of  an  ice  harbor  at  the  head 
of  Delaware  Bay  should  be  deferred  to 
await  the  completion  of  the  improved  ship 
channel  between  Philadelphiaand  thesea. 
Estimated  cost  of  ice  harbor  from  $400,000 
to  $600,000,  90,  887;  91, 1073;  92,  931. 

Surrey. 

Ordered  by  act  of  June  14, 1880,  81,  846; 
83,  619;  84,  817;  85,  842. 


DELAWARE   BAY  TO    CHIIVCOTEAOIJE   BAY.      (See  Chincoteague 

Bay  to  Delaware  Bay,  Inland  Navigation  Between. ) 

DELAMTARE  BREAILliYATER,  DEL.. « 


Appropriations. 

1822,  $22,700.00,  act  May  7. 

1828,  250,000.00,  66,  iii,  31. 

1830,  162,000.00,  66,  iii.  31. 

1831,  208,000.00,  66,  iii,  31. 

1832,  270,000.00,  66,  iii,  31. 

1833,  270,000.00,  66,  iii,  31. 

1834,  270,000.00,  66,  iii,  31. 

1835,  100,000.00,  66,  iii,  31. 

1836,  ^  1,000.00,  act  July  2  (survey). 

1836,  100,000.00,  66,  iii,  31. 

1837,  141,000.00,  66,  iii,  31. 

1838,  150,000.00,  66,  iii,  31. 
1852,  30,000.00,  66,  iii,  31. 
1863,  100,000.00,  act  Feb.  20. 

a  Delaware  Breakwater  Harbor,  Del.:  Survey— Report  Oct.  8, 1863,  estimate  9750,000.  Crow  Shoal, 
N.  J.,  for  breakwater:  Survey— Report  Dec.  1, 1837,  estimate  $1,690,843.30.  Breakwater  at  the  Shears 
near  Cape  Henlopen.Del.:  Surveys— Report  Julv  14, 1823,  estimates  $222,508.98  and  $2,326,627.17;  report 
Feb.  2, 1829,  estimate  $2,216,960.46.    (U.  Doc.  No.  482,  56th  Cong.,  2d  sess.) 

b  Crab  Shoal. 


Appropriations— Continued. 

1864,  $100,000.00,  act  July  2. 
107,910.00,  66,  iii,  31. 
109,493.70,  act  Mar.  2. 
125,000.00,  82,  792. 

75,000.00,  84,  845. 

56,250.00,  86,  840. 
100,000.00,  88,  708. 

80,000.00,  90,  891. 

50,000.00,  92,  935. 

50,000.00,  95,  1066. 

80,000.00,  96,  923. 


1866, 
1867, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 


Total,  3,008,353.70 
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Commerce. 

The  shelter  afforded  inadequate  to  the 
requirements  of  commerce,  74,  ii,  146; 
79,  453. 

Necessity  for  increased   harbor  area, 

82,  792. 

Importance  of  the  work,  88,  707. 

ContraeU. 

1§67.  Barker  <fc  Bodwell,  stone,  $4.73 
per  t    Wm.  H.  Miller,  labor,  annulled. 

67,  433. 

1868.  A.  O.  &  J.  O.  Deshong,  jr., 
stone,  $2.89  and  $3.89  pert,  69,  377, 380. 
J.  C.  Leiper,  stone,  $3.10  per  perch,  69, 
377,  380. 

1 883.  Eppinger &  Russel,  timber,  83, 
658.    S.  R.  Cummings,  creosoted  timber, 

83,  658.  Finley,  Garret  &  Wilson,  iron, 
88,  658.    P.  G.  Field,  iron,  83,  658. 

1883.  W.  H.  Brown,  ^nite,  $3.23 
per  t,  83,  659.  H.  L.  Fearmg,  rope  and 
cordage,  84,  845. 

1884.  A.  J.  Howell,  stone,  $2.99  and 
$2.77i  per  c.  y.,  84,  846.  C.A.Brown, 
stone,  $1.74  per  t.,  declined  to  enter  into 
contract,  80, 847, 848.  Andrews  &  Locke, 
stone,  $1.99 per  t.,  85,  848. 

1885.  W.  M.  Field,  stone,  $2.24  per 
t.,  86,  841. 

1886.  W.  M.  Field,  stone,  $2.10  per 
t.,  87,  807. 

1888.  Brandywine  Granite  Co.,  fur- 
nishing and  placing  random  stone,  $2.23 
per  t,  89,  873. 

1801.  Brandywine  Granite  Co.,  fur- 
nishing and  placing  random  stone,  $2.17 
pert,  91,  1077. 

1893.  Brand  vwine  Granite  Co., 
stone,  $2.17  and  $3.20  per  t,  ($48,552.92), 
98,  1172. 

1894.  G.  W.  Andrews,  stone,  $2.62 
per  t  ($29,475),  96,  1066. 

1896.  Open  market  agreements,  96, 
922.  J.  F.  Donovan,  stone,  $2.33  per  t. 
($55,920),  97,  1215. 

IH^cumentt.     ( Not  printed  in  reports. ) 
H.  Doc.  1,  33d  Cong.,  Istsess.,  66,  3; 
and  all  detailed  reports  prior  to  Maj.  J.  G. 
Barnard's,  dated  Oct.  8,  1853. 

Englneeri. 

Chief  op  Engineebs.  Reports,  66,  3, 
ii,  30,  41,  iii,  21,  22,  31,  iv,  227;  67,  42; 

68,  62;  69,  53;  70,  70;  71,  77;  72,  74, 
777;  73,83;  76,61;  77,56;  78,62;  79, 
74,  455;  80,  97;  81,  127;  82,  125;  83, 
129;  84,  137;  85,  122;  86,  119;  87,  81; 
88,  81;  89,  100;  90,  90;  91,  115;  92, 
116;  93, 125;  94,  114;  96, 127;  96, 116; 
97, 148;  98,  151;  99, 172;  1900, 196. 

Boards  of  Engineers: 

1834.  Board  of  survey  consider  the 
subject  of  the  formation  of  shoals  and 
modification  of  project;  recommended 
numerous  careful  and  systematic  observa- 


tions of  the  force  and  direction  of  the 
currents,  and  no  change  in  project,  66, 
iv,  228,  229. 

1871.  (yon  vened  at  Philadelphia  and 
recommend  further  surveys. 

1873.  Reassembled  May  12,  and 
recommended  closine  gap  between  the 
breakwater  and  ice-breaker;  estimate, 
11,314,200.  Report,  72,  755.  Lt  Col. 
Kurtz  dissented.  Reports,  72,  757;  71, 
672, 678.  ( Col.  Woodruff,  Lt.  Cols.  Wright 
and  Newton,  and  Maj.  Craighill.) 
Engineers  in  Charge: 

Maj.  R.  Delafield,  1836,  73,  883. 

Lt.  T.  B.  Linnard,  1839,  73,  883, 

Maj.  H.  Bache,  1839-53,  66,  iv,  227, 
229;  72,  777,  778;  73,  83. 

Maj.  J.  G.  Barnard,  1853,  66,  iv,  227. 
Report,  73,  878. 

Col.  J.  D.  Graham,  1864-66.  Reports, 
66,  37,  40. 

Maj.  C.  S.  Stewart,  1866-70,  66,  ii,  41. 
Reports,  66,  iv,  226;  67,  430,  432;  08, 
694"  69  377. 

Lt.  Col.  J.D.  Kurtz,  1870;  70,  70.  Re- 
ports, 70,  422;  71,  663;  72,  753;  76, 
278;  77,  269. 

Capt.  Wm.  Ludlow,  in  temporary 
charce,  1877,  78,  431.    Report,  76,  457. 

Col.  J.  N.  Macomb,  1877-81.  Reports, 
78,  443;  79,  453;  80,  610;  81,  820. 

Capt.  W.  Ludlow,  1881-82.  Report, 
82   791 

Lt.  Col.  G.  Weitzel,  1882-84.     Report, 

83,  656. 

Maj.  W.  H.  Heuer,  1884-85.     Report, 

84,  845. 

Lt.  Col.  H.  M.  Robert,  1885-90.  Re- 
ports, 86,  846;  86,  839;  87,  805;  88, 
707;  89,  871;  90,  891. 

Maj.  C.  W.  Raymond,  1890-.  Reports, 
90,  889;  91,  1075,  1078;  92,  933;  93, 
1172;  94,  852;  95,  1064;  96,  922;  97, 
1214;  (Lt.  Col.),  98,  1094;  99,  1345; 
(final  report,  1346);  1900,  1575. 

Assistants* 

Capt.  M.  R.  Brown,  71,  77;  72,  74,757; 
73,  79;  76,  58. 

Capt.  Wm.  Ludlow,  77,  52.  Report, 
79,457 

A.  Stierle.    Report,  81,  821. 

J.  M.  Stewart.  Reports,  83,  659;  84, 
846. 

L.  Y.  Schermerhorn.     Report,  90,  894. 

Efitimates.    (See  Plans  and  PrajeH*. ) 

For  closing  the  gap  by  extending  the 

ice  breaker: 

By  Maj.  Bache,  1843,  $815,341,  QQ,  iv, 
229  •  73  883 

By  Maj.  Stewart,  1866,  $1,602,245.61, 
66,  iii,  23,  iv,  230. 

By  Lt.  Col.  Kurtz,  1871,  $1,944,950,  71, 
664. 

To  close  the  gap  by  extending  the 
breakwater  proper,  connecting  with  the 
ice  breaker,  71,  664. 
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By  Maj.  Bache,  1843,  $551,635.10,  66, 
iv  229*  73   883. 

By  Maj.  Stewart,  1866,  11,018,571.86, 
66,  iii,  23,  iv,  230. 

Bv  Board  of  Engineers,  1872,  $1,314,200, 
72, '74,  756. 

BvLt.  Col.  Kurtz,  1871,  $1,314,200,  71, 

By  Maj.  Barnard,  1853,  for  this  plan 
moaified  and  completion  of  existing  work, 
$500,000,  73,  884. 

To  cover  the  gap  by  a  detached  work : 

By  Maj.  Bache,  1843,  $959,664.39,  66, 
iv,  229;  73,  883. 

By  Maj.  Stewart,  1866,  $1,762,078.07, 
66,  iii,  23,  iv,  230. 

Bv  Lt.  Ck)l.  Kurtz,  1871,  $2,278,000,  71, 
665." 

By  Maj.  Barnard,  1853,  for  this  plan 
modified  and  completion  of  the  existing 
works,  $750,000,  73,  885. 

By  Maj.  Bache,  1843,  to  complete  ex- 
isting work  on  present  basis,  $138,921,  73, 
884 

By  Maj.  Stewart,  1866,  $109,493.79,  66, 
iii,  23;  66,  iv,  230. 

By  Capt.  William  Ludlow,  forming  a 
basin  by  closing  the  gap,  and  a  jetty  to 
connect  with  the  shore,  $2,000,000,  79, 
461. 

By  Board  of  Engineers,  closure  of  the 
gap,  $600,000,  79,  456. 

By  Col.  Macomb,  removal  of  eight 
wrecks,  $28,000,  79,  74,  454. 

Operatloiift. 

1  §66-67.  About  1,200  tons  stone 
placed,  completing  115 1.  f.  of  breakwater 
superstructure.  Total  length  completed 
about  2,000  f.  67,  42,432. 

1867-68.  8, 100  tons  stone  put  in  posi- 
tion, 1,129  tons  old  stone  removed  and 
relaid,  a  gap  of  210  f.  closed  in  break- 
water proper,  and  228  f.  of  old  work  re- 
laid  and  raised  to  proper  level,  68,  62, 
63,  694,  695. 

1868-69.  9,040  tons  large  stone  for 
superstructures  of  breakwater  and  ice 
breaker  placed  in  position,  completing 
217  1.  f.  of  the  former  and  281 1.  f.  of  the 
latter;  9,271  perches  of  stone  applied  to 
riprapping.  Completion  of  breakwater 
and  646  f.  of  ice  breaker  69,  63,  377,  378. 

1869-70.  10,698  tons  large  stone 
placed  in  superstructures,  completing  120 
I.  of  breakwater  and  715  f.  of  the  ice 
breaker;  122  tons  stone  of  ol<l  superstruc- 
ture reset  and  2,192  |)erches  nprap  de- 
posited. Total  length  of  breakwater  on 
top,  2,558  f.;  of  ice  breaker,  1,353  f.,  70, 
70,  422,  423. 

1883-83.  Constructingderrick,8cow8, 
and  delivery  of  brush  and  creosoted  piles, 
88,  659. 

188 ^84  •  Constructing  mattress  foun- 
dation in  progress;  7,500  tons  granite  re- 
ceived, 84,  846. 


1884-85.  258  mattresses,  1,813  c.  j, 
small  and  1,198  tons  laive  stone  placed  m 
foundation  of  work,  and  3,000  tons  stone 
delivered  in  gap,  85,  846. 

1885-86.  30,339  tons  stone  placed  in 
gap,  86,  839. 

1886-87.  24,025  tons  stone  placed  in 
gap,  87,  805. 

1888-89.  23,195  tons  random  stone 
placed  in  Delaware  Breakwater  gap,  89, 
871. 

1889-90.  17,755  tons  random  stone 
placed  in  breakwater  ^p,  90,  889. 

1890-91.  Quarrymg  of  stone  begun 
under  contract,  91,  107o. 

1891-93.  34,022tonsgranite placed  in 
breakwater  gap,  92,  933. 

1893-93.  18,746  tonsstonedeposited, 
93,  1172. 

1894-95.  602  tons  stone  deposited, 

95,  1065. 

1895-96.  8,016  tons  stone  deposited 
and  a  portion  of  an  old  wreck  removed, 

96,  922. 

1896-97.  17,078  tons  stonedeposited, 

97,  1214. 

1897-98.  26,926  tons  stone  deposited 
and  project  completed,  98,  1095. 

Phyftleal  eliaraeieiistlc«. 

Description  of,  71,  77,  664,  670,  671, 
683,  685,  686;  74,  ii,  147,  148;  99,  1347. 
Table  of  current  velocities,  79,  454. 
General  discussion,  79,  458. 
Ice  formation  in  harbor,  81,  821. 
Changes  of  depth  in  harbor,  82,  791. 
Slopes  of  the  breakwater,  86,  840. 

Plant.     (See  also   Efttimaieit  and  Proj- 
ects.) 
Lt.  Col.  Kurtz  suggested  the  removal  of 

the  breakwater  and  ice  breaker  to  the 

*' Shears,"  74,  ii,  148. 
By  Maj.  Barnard,  1853,  reducing  the 

width  of  the  top  to  12  f.,  78,  884. 
By  Capt.  William  Ludlow,  pile  jetty 

from  high-water  mark  to  the  15-f.  curve, 

and  a  number  of  small  jetties  perj)endic- 

ular  to  the  shore  to  arrest  the  movement 

of  the  cape,  79,  460,  461. 

Private  (corporate)  i¥ork. 

The  Western  Union  Telegraph  Co.  laid 
a  cable  to  and  opened  an  omce  on  the 
breakwater  in  1876,  76,  278. 

Projects.     (See  Estimates  and  Plans.) 

The  original  proje<^t  was  submitte<l  in 
1828  by  a  boanl  of  commissioners  aj)- 
pointed  by  Congress,  and  proposed  the 
construction,  in  the  concavity  of  the  bay 
just  inside  of  Cape  Henlopen,  of  two  mas- 
sive works  on  the  pierres  perdues  or  rip- 
rap system,  separated  by  an  interval  of 
1,390  f.;  the  larger  work,  called  the 
breakwater,  to  anord  a  safe  anchorage 
during  gales  from  the  north  and  east,  and 
the  lesser,  calle<l  the  ice  breaker,  to  pro- 
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tect  shippinfi:  a^nst  northeaat  gales  and 
the  heavy  drifting  ice  in  the  bay,  66,  iv, 
229;  73/881,  884;  79,  453;  86,  119. 

This  project  was  completed  in  1869,  un- 
der aggr(*gate  appropriations  of  $2,192,- 
103.70,  and  resulted  in  the  construction 
of  a  breakwater  2,558  f.  long,  and  an  ice 
breaker  1,359  f.  long  on  top,  79,  453;  86, 
119,  840. 

The  iKMUtl  of  engineere  of  1871  and  1879 
re<*oiiiniende<l  the  closure  of  the  interval 
lK»twet»n  the  breakwater  and  ice  breaker 
by  a  work  nimilar  to  thone  already  built; 
estimate,  $600,000  to  $1,314,200,  72,  756; 
79,  456. 

By  Capt.  Ludlow,  1882,  closing  the  gap 
l)etween  the  breakwater  and  ic^  breaker, 
by  a  random-stone  foundation  carrying  a 
concrete  punerntructure;  the  foundation 
to  l)e  brtiugnt  to  a  heijjht  of  12  f.  below 
m.  1.  w^,  with  a  top  width  of  48  f.;  the 
concrete*  superptructure  to  have  a  bottom 
width  of  24  f.,  a  top  width  of  12  f.,  and 
to  ripe  12  f.  alx)ve  m.  1.  w.;  estimate, 
$675,000,  82,  792;  86,  119. 

In  1883  a  brush-mattress  foundation 
under  the  random-stone  superstructure 
was  adopted,  88,  130,  659;  84,  845. 

In  1884  the  pile  bridge  forming  a  part 
of  the  project  of  1882  was  abolished,  84, 
846;  85,  122,  847;  87,  81. 

Causes  for  probable  increase  in  cost  as 
originally  estimated,  87,  806. 

By  Lt.  Col.  Robert,  1890,  completing 
Delaware  Breakwater  by  a  substructure 
of  rubble  stone  and  a  superstructure  of 
concrete;  the  rubble  mound  to  have  side 
slopes  of  1  vertical  to  2  horizontal  on  the 
sea  face,  and  1  vertical  to  IJ  horizontal 
on  the  harlx)r  face;  it**  top  to  be  62  f.  wide 
and  15  f.  below  m.  1.  w. ;  the  superstruc- 
ture to  have  a  cross  section  of  27  f. 
height  and  27  f.  width,  its  base  being  15 
f.  Mow  m.  1.  w.,  and  its  top  7 J  f.  above 
m.  1.  w.;   the    material  to  be  concrete 
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blocks  up  to  about  2  f .  above  high  water, 
the  topping,  after  the  blocks  have  settled, 
to  be  a  mass  of  concrete;  the  foot  of  the 
superstructure  to  be  protected  on  the  sea 
face  by  4-ton  blocks  of  stone;  estimate, 
$600,000,  90,  893. 

In  1891  the  revised  project  of  Maj.  Ray- 
mond provided  for  a  rubble  mound,  to  he 
raised  to  the  level  of  m.  1.  w.,  with  a 
width  of  40  f.  at  that  level,  and  a  super- 
structure above  low  water,  14  f.  high  and 
20  f.  wide  on  top,  to  be  formed  by  heavy 
stone  laid  in  position,  the  interior  spaces 
to  be  fille<l  with  rubble;  estimate,  $400,- 
000,  01,  1083. 

Detailed  description  of  (completed  work, 
09,  1346. 

Surrejrt* 

Numerous  early,  78,  882. 

Conclusions  of  board  of  survey,  1834, 
78,  881,  883;  66,  iv,  228.  Under  direc- 
tion of  Lt.  Col.  Kurtz,  bv  Lt.  M.  R. 
Brown,  1871-72,  73,  75,  756.  By  Oapt 
W.  Ludlow.     Report,  70,  457. 

Ordered  by  act  of  March  3,  1881,  83, 
130;  made  under  direction  of  Capt.  Lud- 
low, 82,  792. 

Examination  made  by  Maj.  Ravmond, 
1894,  04,  852. 

Survey  made,  1897  and  1898,  by  Maj. 
Raymond,  08,  1095. 

Examination  made,  1899,  by  Lt.  Col. 
Raymond,  00,  1345. 

Maps. 

List,  relating  to  the  work  and  of  the 
vicinity,  72.  757. 

Of  bn^akwater  and- bay,  66,  i. 

Of  the  harbor  showing  location  of  cur- 
rent observations  and  proposed  improve- 
ment, 70,  454.  (See  also  survey  of  Crow 
Shoals,  Delaware  Bay,  1873,  under  direc- 
tion of  Lt.  Col.  Kurtz,  by  F,  M.  Eppley. 
Report,  74,  ii,  146-154.) 

00,  1352. 


Appropiiattoii. 

Jan.  23,  1880,  $25,000,  80,  607. 

Contractu. 

1§80.  G.  W.  Townsend,  $12,200  (an- 
nulled), 81,822. 

1881.  McDonald  &  Cuming,  $17,250, 
81,  823. 

Enfl^ineem. 

Chief  of  Engineers.  Reports,  68, 64, 
710;  80,  97;  81,  128;  82,  125. 

Knc.ineers  in  Charge. 

Lt.  Col.  C.  S.  8tewart.     Report,  68, 710. 

Col.  J.  N.  Macomb.  Reports,  80,607; 
81,  822. 

Capt.  Wm.  Ludlow.     Report,  82, 797. 

Estimates. 

By  Lt.  Col.  Stewart,  for  removing  wreck 
of  brig  in  viciiiit  v  of  List ons  Tree  and  Duck 
River  Light,  $6;000  or  $7,000,  68,711. 


Projects. 

Ten  vessels  foundered  at  their  moor- 
ings in  the  overcrowded  breakwater  har- 
bor during  a  storm  in  1877.  Their  hulls 
began  aiding  shoaling,  and  Congress  was 
appealed  to  for  funds.  Removal  of  w  reck 
(not  found)  from  Crossover  Ledge  Light 
was  included.     80,  607. 

Removal  of  other  wrecks  in  parts  of  the 
bay  and  river  done  in  subsequent  years 
with  the  balance  of  the  money. 

Surreys. 

Examinations  made  by  Lt.  Col.  Stewart, 
in  compliance  with  instructions  from  the 
Chief  of  Engineers,  based  upon. the  peti- 
tions of  pilots  and  the  board  of  under- 
writers or  the  city  of  Philadelphia  to  the 
Secretary  of  the  Treasury,  and  referred 
by  him  to  the  Secretary  of  War,  68,  710, 
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]>EL.A1¥ARE  CAN AEi.     (See  Oiesapeake  and--;  Salem  River,  N.  J. ) 

D£JLA^rARE  LUVE  (through  Worcester  County,  Md.)  TO  CHIN- 
COTE  AOUE  IIVL.ET,  VA.     (Canal.) 


Appropriations.   ( See  Expenditures, ) 

Engineers. 

Chief  op  Enqineebs.    Reports,  72,  78; 
78,83. 

Enoineeb  in  Chabge.     Lt  Col.  J.  D. 
Kurtz,  1872.  Reporte,  72,  791;  78, 892. 

Assistant.     F.  M.  Eppley.     Report,  73, 
894. 

Expenditures. 

For  survey,  $2,170.64,  78,  894. 

Plans. 

By  Mr.  Eppley,  canal  2,000  f.  long  by 


126  f.  wide  by  6  f.  deep,  from  the  bay  to 
the  ocean,  sheetrpile  wing-danis  in  the 
bay  950  f.  long,  and  dredging  Massays 
Shoals;  estimate,  $62,714.55,  73,  897."  Di- 
mensions of  the  canal  modi6e<i  by  Lt.Col. 
Kurtz  to  250  f.  wide  by  7  f.  deep;  esti- 
mate increased  to  $120,6a5,  78,  899. 

Survey. 

In  1872,  for  inlet  at  the  "Hommocks,*' 
Md.,  under  the  direction  of  Lt.  Col.  Kurtz, 
by  F.  M.  Eppley.  Reports,  72,  791;  78, 
892,  894. 


DELAHTAKE  RITER,  N.  J.  AlVD  PA.a  (See  also  CJiester  Harbor,  DeUiware 
Rirer  at  Philadelphia,  Marcus  Hook  Harbor,  Pa.,  New  Castle  Harbor,  Wilmington 
Harbor,  Del.,  Listons  Tree  Point,  and  Reedy  Island,  Del. 


Appropriations. 

1802,  &  $30,000.00, 
ft  448.71, 
c  15,000.00, 
d  10,000.00, 
«  50,000.00, 
rf  15,000.00, 

*/ 50,000.00, 
d  10,000.00, 
c  50,000.00, 
c  20,000.00, 
« 10,000.00, 

ffl^  40,000.00, 
^  10,000.00, 

A  100,000.00, 

<»  6,000.00, 

A  45,000.00, 

*  50,000.00, 

J  100,000.00, 
e  10,000.00, 

A  85,000.00, 

*  40,000.00, 
J  100,000.00, 

*  10,000.00, 
h  100,000.00, 

«40,000.00, 
J  100,000.00, 

*  10,000.00, 
iftfto  .  A  136,000.00, 
i»»A<     i  40,000.00, 

I  J  100,000.00, 
1884,  200,000.00, 
1886,  210,000.00, 
1888,  250,000.00, 
1890,  '  240,000.00, 


1806, 
1836, 
1872, 
1873, 
1873, 
1873, 
1874, 
1874, 
1875, 
1875, 
1876, 
1878, 
1878, 
1879, 
1879, 
1879, 
1879, 


1880,] 


1881, 


act  April  6. 
act  April  18. 
act  July  4. 
72,  77. 
78,  82. 
78,  82. 
78,  82. 
74,  92. 

74,  92. 

75,  ii,  190. 

76,  ii,  193. 
76,  60,  275. 
78,  61. 

78,  61. 

79,  70. 
70,  71. 
70,  71. 
70,  71. 

80.  562. 
80,  569. 

80,  578. 

80,  580. 

81,  735. 

81,  745. 
81,  755. 

81,  760. 

82,  727. 
82,  737. 
82,  742. 
82,  745. 
86,  799. 
86,  808. 
88,  675. 
00,  875. 


Appropriations — Continued. 
1892,      $50,000.00,  02,  904. 
170,000.00,  06,  1027. 
500,000.00,  06,  887. 
300,000.00,  00,  1322. 
270,500.00,  1000,  1561. 


1894, 
1896, 
1899, 
1900, 


Total,  3,572,948.71 

Commeree. 

Of  city  of  Trenton,  71,  708. 

Luml>er  business  of  the  upper  river,  73, 
902,  922. 

Losses  annually  to  lumbermen,  73, 916. 

Commerce  of  Philadelphia,  70,  423, 
428-431. 

List  of  vessels  sunk  in  Delaware  River 
and  Bay,  81,  746. 

Draft  of  vessels  seeking  port  of  Phila- 
delphia, 86,  804. 

Commercial  requirements  between 
Philadelphia  and  Trenton,  00,  880. 

Contracts. 

At  Fort  Mifflin  Bar: 

1873.  Albany  Dredging  Co.,  dredg- 
ing 140,000  c.  y.,  at  21.9  cents  per  c.  y., 
73,  872. 

1  §  74.  American  Dredging  Co. ,  dredg- 
ing. 19  cents  per  c.  y.,  74,  ii,  141. 

1§ 75.  American  Dre<lging  Co. ,  dredg- 
ing, 22 J  cents  per  c.  v.,  75,  ii,  190. 

1  §  76.  American  Dredging  Co. ,  dredg- 
ing, 16  cents  per  c.  y.,  77,  267. 

1§7§.  Morris  &  Cummings,  <lredg- 
ing,  15  cents  per  c.  y.,  70,  428. 

a  Delaware  River:  Survey— Report  June  20,  1882,  estimate  125,716.80.  ^  Chester  plera:  Survey— Re- 
port Nov.  20, 1826, papers  not  on  file.  Piers  at  Port  Penn,  Marcushook,  and  Fort  Mifflin:  Examina- 
tion—Report May  31, 1827,  unknown,  papers  not  on  file.     (H.  Doc.  No.  482,  55th  (.'ong.,  2d  sens.) 

ft  Piers,  c  Fort  Milftln  Bar.  cf  Bordentowh  to  Trenton.  «  Trenton  to  Whltehill.  /  Horseshoe  Shoals. 
9  Pettys  Island  to  mouth,    a  Below  Bridesburg.    <  Schooner  ledge.    J  Cherry  Island  Flats. 

*  Transferred  by  act  of  Mar.  8, 1875,  to  the  improvement  of  the  river  between  Pettys  Island  and  its 
mouth,  75,  ii,  191. 

f  Of  which  935,000  was  allotted  to  Fort  Mifflin  Bar,  77,  265. 

«  Trenton  to  Bridesburg. 

I  Part  of  SE250,000,  of  which  S10,000  was  for  Rancocas  River. 
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pel 
Co 


Betwkbn  Trenton  and  Borobntown  and 

W  H ITBH I LL  * 

1 9  T3.  £.  M.  Payne,  dredging,  60,000 
c.  y.-,  28 J  cento  per  c.  y.,  78,  873. 

11(74.  Amencan  Dredging Ck)., dredg- 
ing, 16centaperc.  y.,  74,  ii,  141 

lit 7 ft*  William  H.  Beard,  dredging, 
18  cents  per  c.  y.,  75,  ii,  194. 

lM7lt.  American  Dredging  Co.,  dredg- 
ing, 14]  cents  per  c.  y.,  79,  423. 

Betwebn  Trxnton  and  Bridbhburg: 

1 U  79.  J.  V.  Patten,  dredging,  55  cents 
per  c  y.,  80,  663. 

IIIIIO.  M.  Herron,  dredging,  22  cents 
per  c.  y.,  81,  735. 

imtl.  M.  Herron,  dredging,  22  and 
50  cents  per  c.  v.,  83,  728. 

l§Sd«  M.  Herron,  dredging,  40  and 
50  cents  per  c.  y.,  88,  574. 

Bblow  BRiDEserRu: 

1879.  G.  F.  Ferris,  dredging,  26} 
cents  per  c.  y.,  80,  570.  F.  B.  Colton, 
dredging,  27.4  cents  per  c.  y.,  80,  670. 

1  §  SO.    G.  F.  Ferris,  dredging,  36  cents 

r  c.  y.,  80,  570.  American  Dredging 
x^.,  dredging,  39  and  46  cents  per  c.  y.. 
81,  747.  F.  Pidgeon,  dredging,  33  and 
39  cents  per  c.  y.,  81,  747. 

1§81.  American  Dredging  Co.,  dredg- 
ing, 39,  41,  and  58  cents  per  c.  y.,  82, 
738.  National  Dredging  Co.,  dredging, 
34J,  37,  and  40  cent**  per  c.  y.,  8d,  738. 

1 H  9 d.  National  Dredging  Co. ,  d redg- 
ing,  40  cents  per  c.  y.,  82,  738.  Dela- 
ware and  Chesapeake  Improvement  Co., 
dredging,  37  cents  per  c.  v.,  88,  605. 
New  York  Steam  Dreilging  Co.,  54 J  cents 
per  c.  y.,  83,  605.  American  Dredging 
Co.,  dredging,  35  cents  per  c.  y.,  83,  606. 
New  York  Steam  Dredging  Co.,  dredging, 
38  ct*nts  iwr  c.  y.,  83,  605.  Delaware 
and  ChcHapeake  Improvement  Co.,  dredg- 
ing, 23 J  cents  per  c.  y.,  84,  804. 

At  Schooner  Ledgb: 

1PI»0.  Townpend  &  Trumbull,  rock 
removal,  $21  jjer  c.  y.,  80,  578.  Ameri- 
can Dredging  Co.,  rock  removal,  $17  per 
c.  y.,  81,  755. 

18§1.  American  Dredging  Co.,  rock 
removal,  $24  per  c.  y.,  82,  742. 

18S51.  American  Dredging  Co.,  rock 
removal,  $21  per  c.  y.,  83,  608. 

At  Cherry  Island  Flats: 

1 »  79.  F.  B.  Colton,  dredging,  23  cents 
per  c.  y.,  80,  580. 

1  §  SO.  National  Dredging  Co. ,  d  redg- 
ing,  21.7  (»nt8  per  c.  y.,  81,  760. 

1 «  8 1 .  National  Dredging  Co. ,  d re<lg- 
ing,  21  cents  per  c.  y.,  82,  745. 

1  §  §  a.    National  Dredging  Co. ,  dredg- 
ing, 23  centa  per  c.  v.,  83,  609. 
Between  Trenton,  N.  J.,  and  the  mouth: 

1885.  American  Dredging  Co. ,  dredg- 
ing west  of  Pettys  Island,  19J^  cents  per 
c.  v.,  86,  812.     American  Dredging  Co., 


dredging  at  Mifflin  Bar,  9 J  cents  per  c.  y., 

86,  812.  £.  D.  Register,  dike  construc- 
tion, Mifflin  Bar,  86,  812.  Failure  to 
complete  contract  and  its  annulment,  86, 
804.  J.  A.  Bouker,  dike  construction  at 
Fishers  Point  and  Mifflin  Bar,  86,  812. 
R.  Patterson  &  Sons,  dike  construction  at 
Mifflin  Bar,  86,  812. 

1886.  R.  W.  Gibson,  construction 
of  Smiths  Island  revetment,  87,  797. 
American  Dredging  Co.,  dredging  at 
Smiths  Island  bar,  18  cents  per  c.  y.,  87, 
797.  J.  A.  Bouker,  furnishing  stone  for 
Smiths  Island  revetment,  $1.S  per  c.  v., 

87,  797.  American  Dredging  Co. ,  dredg- 
ing west  of  Pettys  Island,  32  cents  per  c. 
v.,  87, 797.  J.  H.  Ward,  stone  at  Mifflin 
Bar  dike,  $1.09  per  c.  v..  87,  797. 

1887.  M.  AV.  Locke,  dike  construc- 
tion at  Reedy  Island,  87, 797.  Compari- 
son of  cost  of  dredging  by  contract  and 
hired  labor,  81,  757;  82,  734. 

1888.  J.  H.  Ward,  furnishing  and 
placing  stone  in  Mifflin  Bar  dike,  $1.19 
per  c.  y.,  88,  676.  J.  A.  Bouker,  fur- 
nishing'and  placing  stone  in  Fishers  I*oint 
dike,  $1.49  j>er  c.  y.,  89,  860.  American 
Dredging  Co.,  dredging  at  Mifflin  Bar, 
18  cents  per  c.  y.,  89,  859.  Atlaa  Dredg- 
ing Co.,  dredging  at  Bulkhead  Shoal,  24 
cents  per  c.  y.,  89,  859.  Davis  &  Irwin, 
500  1.  f.  pile  and  stone  dike  at  Fishers 
Point,  $8,621.63,  89, 860.  Davis  &  Irwin, 
500  1.  f.  of  pile  dike  at  Fishers  Point, 
$5,379.75,  89,  861.  Brandywine  Granite 
Co.,  brush  and  stone  dike  construction  at 
Reedy  Island;  brush  mattress,  $1.55  per 
c.  y.,  and  stone,  $1.45  per  c.  y.,  88,  676. 
E.  H.  Gaynor,  brush  and  stone  dike  con- 
struction at  Reedy  Island;  brush  mat- 
tress, $1.25  per  c.  v.,  and  stone,  $1.30  per 
c.  y.,  89,  860. 

1890.  W.  T.  Gaynor,  600  1.  f.  of  pile 
and  stone  dike  constniction  at  Kinkora 
Bar,  $9,003,  90,  876.  F.  C.  Somers, 
dredging  at  Kinkora  Bar,  7.9  cents  per 
c.  y.,  91,  1026.  C.  McLean,  dike  con- 
struction at  Bulkhead  Bar,  92,  902. 

1891.  I.  H.  Hathaway,  pile  and 
stone  dike  construction  at  Bulkhead  Bar, 
$49,919,  91,  1027. 

1809.  American  Dredging  Co.,  dredg- 
ing, 9.7  cents  per  c.  y.,  ($71,295),  93, 
1147. 

1 804.  Brandywine  Granite  Co. ,  dike 
repairing,  $31,355,  94,  829. 

1805.  American  Dredging  Co.,  dredg- 
ing, 14  cents  per  c.  y.  ($2,800),  95,  1028. 
Morris  &  Cumings  Dredging  Co.,  dredg- 
ing, 11.9  cents  per  c.  v.,  s.  m.  ($30,416.40), 
95,  1028.  Brandywine  Granite  Co.,  dike 
repairing;  timber  at  $75  per  M  f.,  iron 
work  at  7  cents  per  pound,  and  stone  at 
$1.19  per  c.  y.,  ($9,598),  95, 1028.  Dela- 
ware Construction  Co.,  dike  construction; 
mattresses  at  $1.45  per  c.  y.,  stone  at  $1.35 


REPORTS    OF   CHIEF   OF   ENOINEEBS,  U.  8.  ABMY. 


817 


DE1.A1¥ARE  RITER,  N.  J.  AIVD  PA.— Continued. 


and  $1.05  per  c.  y.  ($128,150).  (Contract 
annulled  1896. )  (Contractors  were  given 
$54,350.35  by  act  of  June  3, 1896).  07, 
1193. 

1596.  Morrifi  A  Cumings  Dredging 
Co.,  dredging,  7.9  cents  per  c.  y. 
($31,600),  67,  1895. 

1597.  Morris  &  Cumings  Dredging 
Co.,  dredging,  8/x  cents  per  c.  y. 
($264,546.45),  97,  1195. 

1§9S.  P.  H.  Wilson,  dredging,  30 
cents  oer  c.  y.  ($4,500),  98,  1079. 

1899.  River  and  Harbor  Improve- 
ment Co.,  dredging,  6i  cents  per  c.  y. 
($72,187.50),  99,  1323.  P.  S.  Ross,  in- 
corporated, rock  removal  opposite  Petty 
Island,  $6.85  per  c.  y.  ($44,518.15).  Vir- 
ginia Dredging  Co.,  dredging,  5^  and  6 
cents  pr  c.  y.  ($194,830);  biSkhead  con- 
struction (piles,  timber,  and  iron), 
$180,450.     1900,  1562. 

Enf^ineers. 

Chief  OF  Engikeebs.  Reports,  70, 32, 
71;  71,  81;  72,  77,  79;  78,  82;  74,  92; 
76,  98,  99;  76,  60;  77,  55;  78,  61;  79, 
69-71;  80,  91,  92,  93;  81,  116,  117,  118, 
119;  82,  116,  117, 118, 119;  88,  112,  113, 
114,  115,  116;  84, 122,  123,  124.  125,  126; 
85,  115,  116,  117,  118,  119,  811;  86, 113, 
114, 115,  825;  87,  76;  88,  76;  89,  94;  90, 
84;  91,  108;  92,  110;  03,  119;  94, 108; 
96,  122,  132;  96,  110;  97,  142;  98, 144, 
156;  99,  164;  1900,  189,  207. 

Boards  of  Engineers: 

ConvenedatPhiladelphia,  Apr.23, 1873, 
to  consider  Lt.  Col.  Kurtz's  plan  for  pre- 
vention and  removal  of  ice  obstructions 
at  Horseshoe  Shoals.  Considered  that 
ice  boats  afford  the  most  effective  means 
of  overcoming  the  difficulties  of  winter 
navigation;  that  the  expedient  of  a  ship 
canal  is  one  that  belongs  rather  to  the 
shipping  interests  and  property  owners 
than  to  the  General  Government;  and 
recommended  the  use  of  two  lines  of  ice 
barriers,  as  proposed  b^  Col.  Kurtz,  made 
of  timber  instead  of  iron,  73,  875-878. 
(Col.  Woodruff,  Lt.  Cols.Wrieht,  New- 
ton, and  Kurtz,  and  Maj.  Craignill.) 

Constituted  by  S.  O.,  No.  79,  C.  of  E., 
1879,  to  consider  the  improvement  in 
progress  at  Bulkhead  Shoals  and  Cherry 
Island  Flats.  Report,  80,  575.  The 
Board  approve  of  plans  in  progress,  and 
recommend  that  dredged  material  be 
placed  on  the  submerg^  lands  adjacent 
to  the  channels  dredged,  80,  567,  576. 
(Col.  Macomb,  Lt.  Cols.  Raynolds  and 
Michler,  and  Capt.  Ludlow.) 

The  Board  of  1885,  constituted  by  S.  0., 
No.  117,  C.  of  £.,  1884,  to  examine  and 
report  upon  the  permanent  improvement 
of  the  Delaware  River  and  Bay,  recom- 
mend the  formation  of  a  ship  channel 
between  Philadelphia  and  deep  water  in 


the  bay  not  less  than  600  f .  wide  and  26  f . 
deep  at  m.  1.  w.,  86, 822,  830.  (Lt.  Cols. 
Craighill  and  McFarland,  and  Majs.  Gil- 
lespie and  Heuer. ) 

Board  reconvened  Oct. ,  1885,  to  consider 
objections  made  by  citizens  of  Camden  to 
the  construction  of  Fishers  Point  dike. 
Report,  86.  822. 

Convened  at  Philadelphia,  Apr.  18, 
1896,  under  instructions  from  the  Chief 
of  Engineers,  dated  Apr.  15,  1896,  to  con- 
sider the  probable  effects  of  dikes  under 
construction  at  Liston  Point  and  Reedv 
Island  on  navigation  of  Appoquinimink 
River  and  Blackbird  Creek  and  on  the 
navigability  and  sanitary  condition  of  the 
Delaware  Kiver  between  the  dikes  and 
the  Delaware  shore.  Report,  96,  887. 
(Col.  H.  M.  Robert,  Col.  P.  C.  Hains, 
and  Maj.  C.  W.  Raymond.] 

Convened  at  Philadelpnia,  Aug.  10, 
1896,  by  8.  O.,  No.  19,  dated  July  28, 1896, 
to  report  on  the  project  for  dike  between 
Reedy  Island  and  Liston  Point.  Report, 
07,  1199.  (Col.  H.  M.  Robert,  Col.  P. 
C.  Hains,  and  Maj.  C.  W.  Raymond. ) 

Convened  at  Philadelphia,  Apr.  10, 
1899,  by  S.  O.,  No.  16,  dated  >lar.  20, 

1899,  to  make  a  further  examination  of 
the  project  for  improving  Delaware  River 
from  Trenton  to  its  mouth,  and  report 
such  modifications  as  might  be  deemed 
desirable.  Report,  1900,  1617.  (Lt. 
Col.  G.  J.  Lydecker,  Lt.  Col.  C.  W.  Ray- 
mond, and  Maj.  W.  H.  Bixby.) 

Enginebrs  in  Charoe: 

Lt.  Col.  J.  D.  Kurtz,  1870-77;  71,  77. 
Reports,  71,  704,707;  72,  783;  73,  872, 
899-929;  74,  ii,  140;  75,  ii,  189-193;  76, 
274  •  77  265. 

Col.  J.  N.  Macomb,  1877-1881;  78,  59. 
Reports,  78,  439;  79,  420,485;  80,  561, 
563,  577,  579;  81,  733,  736,  752,  756. 

Capt.  VV.  Ludlow,  1881-82.     Reports, 

82,  725,  728,  740,  743. 

Lt.  Col.  (t.  Weitzel,  1882-84.     Reports, 

83,  594,  596,  607,  609. 

Lt.  T.  L.  Casey,  March  19  to  April  19, 
1884,  84,  792. 
Maj.  W.  H.  Heuer,  1884-85.     Reports, 

84,  792,  794,  808,  809;  86,  802. 

Lt.  Col.  H.  M.  Robert,  1885-90.  Re- 
ports, 86,  798,  833,  834,  835,  836;  86,  801, 
820,  826,  828,  829;  87,  786-799;  88,  669; 

89,  847;  90,  878. 

Maj.  C.  W.  Ravmond,  1890-.  Reports, 

90,  866;  91,  1022;  92,  900;'  93,  1142; 
94,  827;  96,  1021,  1080;  96,  877;  97, 
1192;  (Lt.  Col. )  98, 1075, 1105;  99, 1317; 

1900,  1557,  1615. 

Assistants: 

M.  Merriam.    Report,  78,  900. 

F.  F.  Weld,  73,  900. 

Capt.  W.  Ludlow,  78,  59.  Report, 
79,  434. 
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Thomas  Valentine.  Reports,  78,  499, 
440;  83,  601 ;  84,  802,  803,  800,  810;  85, 
811 

A.  H.  Fiaher,  79,  421.  i 

A.  Stierle.  Reports,  88,  505,  508, 599; 
84,  792,  797,  800;  85,  813. 

J.  J.  Lee.     Reports,  83,  601,  602. 

T.  <t.  Locke.     Report,  88,  608. 

J.  H.  Da^r.     Report,  83,  610. 

Lt.  T.  L.  Casev.     Report,  85,  815. 

E.  A.  Giesler."  Report,  85,  817. 

Eatlmatea.     (See  Plawi  and  Projfds.) 

By  M.  Merriam,  assistant  engineer,  for 
improvement  between  Trenton  and 
Easton,  $23,110.54,  73,  917-921. 

Bv  Lt.  Col.  Kurtz,  for  the  same, 
$25,922.33,  78,  929. 

By  Lt.  Col.  Kurtz,  for  improvement 
between  Trenton  and  Bonientown,  at 
Periwig  Island,  $05,000  and  $75,000,  71, 
81,  708;  74.  ii,  142;  76,  276;  77,  268. 

By  Lt.  Col.  Kurtz,  for  improvement  at 
Horneahoe  Shoals,  for  ice  boats,  $1,000,- 
000,  72,  78,  787;  for  ice  barriers,  $1,062,- 
000,  72,  78,  790,  791 ;  for  open  cut  or  ship 
canal,  $1,300,000,  72,  78,  787,  788. 

By  Board  of  Engineers,  for  wooden  ioe 
barriers  8,000  f.  in  length,  $211,435.18, 
73,  878. 

By  Lt.  Col.  Kurtz,  for  improvement  at 
Bulkhead  Shoals,  $275,000,  75,  ii,  192. 

By  Col.  Macomb,  for  various  improve- 
ment8  l)etween  Trenton  and  Philadelphia, 
70,  422. 

By  Capt.  Ludlow,  for  removal  of 
Si^hooner  Ledge  to  24  f.  water,  $226,940, 
79,  435. 

By  Col.  Macomb,  for  dredging  at 
Cherry  Island  Flats,  $304,000,  70,  438. 

LfCiral  proccedfngii. 

Injunction  granted  by  State  of  New 
Jersey  against  construction  of  Fishers 
Point  dike,  86,  804,  806,  813,  815.  In- 
junction removed  by  United  States  circuit 
court,  86,  807. 

Lev^ialation. 

By  State  of  Pennsylvania,  for  improve- 
ment of  the  river  between  Trenton  and 
Easton,  73,  909,  927.  By  State  of  New 
Jersey  for  the  same,  73,  928. 

Operations. 

Between  Trenton  and  Bordentown  and 
Wiiitehill: 

l«73-74.  Dredging  60,000  c.  y.  from 
Periwig  Island  Shoal,  giving  a  cut  75  f. 
wide  6  f.  deep,  74,  ii,  142;  76,  ii,  193. 

1 974-75.  Width  of  channel  increased 
to  125  f.,  75,  ii,  193;  77,  267. 

l§7§-79.  A  channel  cut  at  Borden- 
town 200  f.  wide,  7  f.  deep,  70,  69,  421. 

At  Fort  Mipflin  Bar: 

l§73-74.  Dredging  140,000  c.  y.,  74, 
u,  140. 


1974-75.  Dredging  265,000  c  y.,  76, 
ii,  189. 

1875-76.  Dredging  125,016  c.  y.,  76, 
60.  Work  ceased  Apr.  5,  1876,  under 
the  above  title,  and  was  continued  under 
the  appropriations  for  the  Dehiware 
River  '^between  Pettys  Island  and  its 
mouth,"  76,  60, 274;  and  "  below  Brides- 
burg,"  78,  61,440. 

1675-76.  Dredging  96,221  c  y.,  76, 
60,  274. 

1876-77.  Dredging  100,000  c  v.,  77, 
55. 

IS 77-79.  Dredging  62,000  c.  y.  78, 
61,440. 

1978-76.  Dredging  98,000  c.  y.,  79, 
70,  426. 

At  Horseshoe  Shoals: 

No  operations,  the  experience  during 
the  winter  of  1874-75  showing  that  the 
ice  boats  were  amply  sufficient  to  keep 
the  navigation  open.  The  unexpended 
balance  (149,500)  to  be  used  on  the  river 
between  Petty's  Island  and  its  mouth, 
76,  ii,  191;  76,274. 

Between  Peity's  Island  and  the  mouth 
OF  the  river.  (See  also  at  i^bit 
Mifflin  Bar  J  ante. ) 

Work  ordered  by  the  Chief  of  Engi- 
neers, 75,  ii,  191. 

1975-76.  Dredging  98,000  c  y.  at 
Bulkhead  Shoals,  and  a  simken  wreck 
removed  from  below  Reedy*8  Island  at 
cost  of  $900,  76,  60,  274. 

1976-77.  Wreck     removed     below 

Horseshoe  Buoy,  77,  55. 

Below  Bridbbburg.  (See  also  iiRfflin 
Bar,  ante.) 

1977-79.  A  wreck  removed  from  the 
channel  at  Pea  Patch  Island,  78, 61,  440. 

1979-70.  A  gravel  shoal  off  Chris- 
tian street,  Philadelphia,  removed  to  ^  f. 
water,  70,  70,  426. 

At  Schooner  Ledge: 
1979-70.  Bonngs  made,  70,  433. 

Between  Trenton  and  Bordentown  and 

1 9  70-96.  Closing  of  Duck  and  Long 
Island  Bar  back  channels  with  timber 
dikes  filled  with  gravel,  80,  561;  81, 
734.  12,760  c.  y.  dredged  from  channels 
at  Bordentown  and  Periwig  Island,  80, 
562 

1990-91.  47,645  c.  y.  dredged  from 
channels  at  Bordentown ;  Duck  and  Long 
Island  Bar  dikes  repaired,  81,  734. 

1991-99.  21,085  c.  y.  dredged  from 
channel  at  Bordentown,  '82,  726. 

1 99d-93.  Repairs  to  Duck  and  Lonff 
Island  Bar  dikes;  11,428  c.  y.  dredged 
from  channel  at  Bordentown,  '88,  595, 

199;i-94.  6,120  c.  y.  dredged  from 
channel  at  Bordentown,  84, 123,  703. 
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Below  Bridbbburo: 

1870-80.  48,132  c.  y.  dredged  from 
channel  west  of  Petty*  8  Island,  opposite 
Port  Richmond,  80,  564.  71,000  c.  y. 
dredged  from  Mifflin  Bar,  80, 564.  5,000 
c.  y.  dredged  from  Bulkhead  Shoals,  80, 
565  577. 

1890-§1.  Channel  75  f.  wide  and  9 
f .  deep  dredged  across  upper  end  of  Five- 
Mile  Bar,  81,  736.  72,198  c.  y.  dredged 
from  channel  west  of  Petty* s  Island,  81, 
737.  10,000  c.  y.  dredged  from  channel 
across  upper  end  of  Smith's  Island  Bar, 

8 1 ,  737.  13, 252  c.  y .  dredged  from  Mifflin 
Bar,  81,  739. 

1881-§9.  6,500  c.  y.  dredged  from 
channel  at  upper  end  of  Petty 's  Island, 

82,  729.  38,869  c.  y.  dredged  from  chan- 
nel at  Port  Richmond,  82,  730.  13,000 
c.  y.  dredged  from  channel  across  upper 
end  of  Smith's  Island  Bar,  82,  731. 
22,000  c.  y.  removed  from  Mifflin  Bar, 
82,  732.  40,000  c.  y.  removed  from 
Bulkhead  Shoal,  82,  733. 

1883-§3*  7,516  c.  y.  removed  from 
channel  at  Port  Richmond,  88,  597,  598. 
11,566  c.  y.  removed  from  bar  at  upper 
end  of  Petty's  Island,  88,  598.  135,194 
c.  y.  removed  from  Mifflin  Bar,  88,  600. 
67,119  c.  y.  removed  from  Bulkhead, 
Shoal,  83,  601. 

lS93-§4.  29,446  c.  y.  removed  from 
chanoel  at  Port  Richmond,  84,  795. 
Aggregate  of  material  removed  at  this 
point,  200,412  c.  y.  84,  798.  23,394  c.  y. 
removed  from  Smith's  Island  Bar  at 
upper  end  of  island,  84,  801.  80,154 
c.  y.  removed  from  Mifflin  Bar,  84,  802. 
111,281  o.  y.  removed  from  Bulkhead 
Shoal,  84,  803. 

lS84-§5«  16,372  c.  v.  remo\edfroni 
Smith's  Island  Bar,  86,  834. 

At  Schooner  Ledge: 

1979-SO.  1,386  c.  y.  of  rock  and 
bowlders  and  2,309  c.  y.  of  sand  and 
gravel  removed,  80,  577. 

1§80-S1.  476  c.  y.  of  rock  and  bowl- 
ders and  1,740  c.  y.  of  sand  and  gravel 
removed,  8 1 ,  753.  Cost  of  rock  removed , 
$25.11  per  c.  y.,  81,  754. 

l§Sl-§3.  1,886  c.y.  rock,  834  c.  y. 
bowlders,  and  3,867  c.  y.  sand  and  gravel 
removed,  82,  741. 

19S3-§3.  1,481  c.  y.  rock,  643  c.  y. 
bowlders,  and  3,566  c.  y.  sand  and  gravel 
removed,  83,  608. 

1893-94.  288  c.  y.  of  rock  removed, 
84,809. 

At  Cherry  Island  Flats: 

1979-80*  Commencement  of  opera- 
tions; 300,000c.  y.  dredged  from  channel, 
80,  579. 

1 890-8 1 .  405,374  c.  y.  dredged  from 
channel,  81,  757. 


1991-89.  409,342  c.  y.  dredged  from 
channel,  82,  743. 

1 883-83.  338,423  c.  v.  dredged  from 
channel,  88,  610. 

1883-84.  141,601  c.  v.  dre<lged  from 
channel,  84,  810. 

From  Trenton,  N.  J.,  to  the  Mouth: 

1885-86.  Construction  of  gravel 
dike  between  Long  Bar  and  Emily 
Islands,  86,  803.  Construction  of  3,500 
1.  f.  of  brush  and  stone  dike  at  Fisher's 
Point,  86,  803.  91,194  c.  y.  dredged 
from  channel  across  upper  end  of  Five- 
Mile  Bar,  86, 805.  105,331  c.  y.  dredg^ 
from  main  ship  channel  west  of  Petty 's 
Island,  86,  805.  98,145  c.  y.  dredged 
from  chaimel  across  Mifflin  Bar,  86, 806. 
Partial  construction  of  1,800 1.  f.  of  dike  at 
Mifflin  Bar,  86,  804.  Survey  and  tidal 
observations  in  progress,  86,  802. 

1886-87.  33,806  c.  y.  dredged  from 
channel  across  upp>er  end  of  Five-Mile 
Bar,  87,  789.  60,019  c.  y.  dredged  from 
main  ship  channel  west  of  Petty' s  Island, 
87,  789.  Construction  of  1,100  1.  f.  of 
revetment,  and  the  removal,  by  dredg- 
ing, of  58,125  c.  y.  in  the  formation  of  a 
channel  across  Smith's  Island  Bar,  87, 
790.  Partial  construction  of  7,200  1.  f.  of 
dike  at  Mifflin  Bar,  87,  788.  Commence- 
ment of  dike  from  lower  end  of  Reedy 
Island,  87,  789.  Survey  between  Brides- 
burg  and  Trenton,  and  tidal  observations 
at  points  below  Philadelphia  in  progress, 
87,  786,  787. 

1887-88.  23,107  c.  y.  stone  placed 
in  Mifflin  Bar  Dike,  88,  672.  20,000  c. 
y.  dredged  from  the  channel  across 
Smiths  I:jland  Bar;  2,200  c.  y.  brush 
mattress  and  18,300  c.  y.  stone  placed  in 
Reedy  Island  Dike,  extending  the  same 
2,000  f.,  88,  673,  674. 

1888-89.  6,141  c.  y.  stone  placed  in 
Fishers  Point  Dike,  89,  851.  1,000  1.  f. 
of  pile  dike  built  at  Fishers  Point,  89, 
852.  52,471  c.  y.  dredged  from  main  ship 
channel  near  Port  Richmond,  89,  852. 
6,380  c.  y.  stone  placed  in  Mifflin  Bar 
dike,  89,  854.  62,221  c.  y.  dredged  from 
channel  at  Bulkhead  Shoal;  3,673  c.  y.  of 
brush  and  20,267  c.  y.  stone  placted  in 
Reedy  Island  dike;  250  c.  y.  ,rock  re- 
moved at  Schooner  Ledge,  89,  856,  857. 

1889-90.  600  1.  f.  of  pile  and  stone 
dike  built  at  Kinkora  Bar,  90,  869. 
10,773  c.  y.  stone  placed  in  3,500  1.  f.  of 
dike  at  Five  Mile  Bar,  90,  870.  89,790 
c.  y.  dredged  from  main  ship  channel  at 
Port  Richmond,  90,  871.  1,178  c.  y. 
rock  removed  from  the  channel  near  the 
foot  of  Otis  street,  Philadelphia;  20,452 
c.  y.  brush  mattress  and  10,397  c.  y. 
stone  placed  in  Reedy  Island  Dike,  90, 
872,  874. 
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600  1.  f.  of  pile  and  stone 
dike  and  200  1.  f.  of  eaitheo  embankment 
completed  at  Kinkora  Bar,  91,  1023. 
1.300  1.  f.  of  eart  ilike  completed  at  Balk- 
head  Bar,  91,  1024. 

1  ft9 1  -9^  Di  ke  completed  and  chan- 
nel 175  f.  wi<ie  and  12  i.  deep  dredged 
acnim  Kinkora  Bar;  1,900  L  f.  of  eiat 
dike  and  1/A50  1.  f.  of  weat  dike  built, 
and  51,810  c.  y.  dredged  at  Bulkhead 
Bar  93  WQ 

ll»9S-9Si  6f».630  c.  V.  dmiged 
from  Cherry  loland  Flat^,  98'  1145.  532 
t.  stone  depomted  in  Bulkhead  Bar  dike 
and  Eome  repain*  made,  93,  1145. 

1N93-94.  Repaini  made  to  Mifflin 
Bar  dike,  94,  829.  2^0,832  c.  t.  dredged 
fmm  Cherrv  Island  Flats,  94,  830.  The 
dike  at  Bulkhead  Bar  strengthened  and 
repaired,  94,  831. 

lS94-9».  19,826  c.  y.  dredged  from 
Perriwig  Bar,  95,  1024.  Dike  at  Mifflin 
Bar  repaired  and  raiM*d  to  a  height  of  8 
f.  m.  1.  w.,  95, 1024.  Bulkhead  Bar  dike 
strvngthened  and  repaired,  and  165,865 
0.  y.  <lredged  fnan  the  channel  in  the 
vicinity,  95,  102f>.  A  portion  of  an  old 
wreck  removed  fn>ni  river  near  Ship 
John  Lijrlit,  95,  1027. 

lll94-9«.  7,331  c.  y.  dredged  from 
Perriwig  Bar,  dipper  meafmrement,  96, 
8S3.  170  t.  Ftone  aepnrite<i  in  the  repair 
of  Mifflin  Bar  Dike,  96,  884.  137,202  c. 
y.  dred?e<i  fn»ni  Bulkhead  Bar,  96,  884. 
3,151  c.  y.  of  mattreHPeP  and  6,682 1,  Ptone 
placed  in  the  dike  at  Reedy  Island,  96, 
8S5 

ll>IO€-97.  169,2:i5c.  y.  dre<lged  from 
Cherr>'  Island  Flatus  97,  119:1  756,316 
c.  V.  dredge<i  from  the  >icinity  of  Dan 
Balver  Shi^,  97, 1 19;^  Enlargement  and 
re|uiir  of  dike  tt  Fort  Mifflin  in  prngrese, 
97,  11 93.  1  n  1 S96  nimultaneoiui  tidal  ob- 
8en-atiom»  were  taken  at  twenty-seven 
<iiffen»nt  stations  between  Delaware 
Breakwater  and  TTent4)n,  N.  J.,  97, 1192. 

lll97-99(.  14,5(X>  c.  y.  dre<ige<l  from 
Perriwig  Bar,  98,  1076.  344.2l\H  c.  y. 
dixNlgeil  fn>ni  Cherrv  Island  Flatf»,  98, 
1077.  3,0(>9,:«4  c.  v!  dre^lj^^l  from  the 
vicinity  of  Dan  Raker  Sh<ial,  98,  1078. 
Enlargement  and  re|Mur  <»f  dike  at  Fort 
Mifflin  coniplettsl,  98,  1078. 

1 9911-99.  5.S9.991  c.  v.  drp<lge<l  from 
vicinity  of  Hoi Iv  Oak  Rt^ach;  513,435  c. 
y.,  from  Cherry  Island  Flats  and  129,127 
c.  v.  frimi  sluil  below  Christiana  River, 
99\  1319.  253,581  c.  v.,  dredgetl  between 
IVnnsville  and  Bulkhead  Bar,  3,186,270 
c,  v.,  vicinitv  of  Dan  IVaker  Shoal  and 
Bulkhea  1  Bar  dike  repaired,  99,  1320, 
1321. 

1N99-1900.  8:^2  c.  y.,  p.  m.,  rock 
nnnoveil  from  oppt^ite  Pettv  Island, 
1900, 1559;  2,5001.  f.  of  bulkhead  partly 
t*on8iructod  for  the  30-foot  channel  im- 
provement, 1900,  1560. 


Ctl     I 


Pli|vlc«l  rhanirtertoUca. 

Between  Trenton  and  Easton,  78,  900, 
et  aeq. 

Ice  floods  in  the  upper  river,  73,  904. 

Rainfall,  diachaiige  of  the  river,  veloc- 
ity, etc.,  78,  9(fe. 

'list  of  fallfl  and  rifts,  78,  906. 

Sta^  of  water,  73,  923. 

Heights  along  the  river,  73,  923. 

Brio^eee  between  Trenton  and  Easton, 
78  925 

History  of  Scodders  FaUs,  73,  929. 

Proposed  line  of  navigation  from  the 
Delaware  River  to  the  New  York  State 
line,  73,  926. 

Between  Trenton  and  Bordentown,  71, 
81,  707. 

Of  Horseshoe  Shoals,  71,  705,  783;  79, 
423. 

Of  Schooner  Ledge  and  Cherry  Island 
Flats,  79,  71,  433-136. 

Of  Mifflin  Bar,  79,  424,  425. 

At  Bulkhead  Shoals,  79,  427. 

Of  the  river  in  general,  79,  423;  98, 
1106;  1900,  1619. 

Ice  harbors  on  the  river,  79,  424. 

Average  winter  temperature,  72,  7W. 

Law  of  increase  of  cross-sectional  areas, 
86,  817,  819. 

Current  observations  at  eight  cross  sec- 
tions between  Fishers  Point  and  Bombay 
Hook,  89,  848. 

Tidal  observations  between  Bridesboig 
and  Trenton,  90,  878,  879. 

Condition  of  the  river  channel  l)etween 
Philadelphia  and  Trenton,  90,  880. 

Causes  that  complicate  the  construc- 
tion of  a  low-water  channel  of  proper 
width  and  depth  in  the  Delaware  River, 
95,  1081. 

Tidal  observations,  1896,  97, 1192. 
Plans.     (See  Ertimaies  and  Projects.) 
Between  Trenton  and  Eakton: 

By  M.  Merriam,  improvement  by  wing- 
dam's,  dredging,  or  scraping,  and  removal 
of  rocks  by  drilling  and  blasting,  at 
Ground  Hog,  Blackguard  Island,  and 
other  places;  estimate,  $23,110.54,  73, 
921.  Increased  by  Lt.  Col.  Kurtx  to 
$25,922.33,  73,  929. 

For  improvement  at  Horseshoe  Shoalj^: 
By  Lt.  Col.  Kurtz,  for:  (1)  breaking  up 
the  ice  by  ice-boats  and  removing  it;  (2) 
for  improvement  of  the  waterway;  (3)  for 
unencumbered  channels,  72,  786.  Dis- 
cussion— the  firpt  requiring  3  ice-boats  at 
an  average  yearly  expense  of  $83,400, 
equivalent  to  a  permanent  sinking  of 
$1,000,000,  72,  78,  786.  Estimated  cost 
of  the  second  plan,  $1,062,788.62,  72, 
791;  of  the  third  plan,  $1,300,000  to 
$1,700,000,  72,  787,  788.  The  second 
plan  recommended,  72,  78.  (See  Proj- 
ecUt.) 

By  Col.  Weitzel,  1883,  widening  of  the 
Pennsylvania  channel  opposite  Pettys 
Island'  by  the  removal  of  a  part  of  tSe 
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west  side  of  the  island  near  its  lower  end, 
84,  796.  In  1884  Maj.  Heuer  submitted 
a  report  and  estimate  for  the  proposed 
work  of  11,010.460,  84,  796. 

Lt.  Col.  Robert,  1890,  considers  that 
any  valuable  and  permanent  improvement 
of  the  section  of  the  river  between  Bor- 
den town  and  Trenton  would  require  the 
exx)enditure  of  a  much  larger  sum  than 
would  bejustified  by  existing  commercial 
requirements,  90,  882. 

PriTate  (State,  City,  and  corpo- 
rate) urork. 

Between  Trenton  and  Easton: 

In  1771  the  State  of  Pennsylvania  ap- 
pointed twenty-six  commissioners  to  re- 
ceive subscriptions  for  improving  the 
river,  and  subsequently  maae  appropria- 
tions for  the  same  purpose  as  follows: 
1817,  $10,000;  1866,  $10,000,  73,  927.  A 
large  amount  of  money  expended  by  the 
canal  eomijanies  and  private  parties  in 
buildine  wing-dams  and  in  removfd  of 
rock  and  other  obstructions,  78,  909, 915. 

1S96-97.  86,625  c.  y.  of  rock  and 
other  materials  were  removed  by  the  city 
of  Philadelphia  from  Schooner  Ledge, 
97  1194. 

1897-96.  28,615  c.  y.  of  rock  and 
other  materials  were  removed  from 
Schooner  Ledge,  and  1,017,780  c.  y.  were 
dredged  from  the  channel  in  the  vicinity 
of  Mifflin  Bar  by  the  city  of  Philadel- 
phia, 98,  1078. 

1998-99.  534,226  c.  y.  rock  and 
other  material  removed  from  Greenwich 
Point,  Mifflin  Bar,  and  below  Schooner 
Ledge  by  the  city  of  Philadelphia,  90, 
1321. 

Projects.     (See  Estimates  and  Plans, ) 

Between  Trenton  and  Easton: 

By  Lt.  Col.  Kurtz,  improvement  at  va- 
rious points.  Estimate,  $25,922.33,  78, 
929. 

Befween  Trenton  and  Bordbntown: 

By  Lt.  Col.  Kurtz,  cut  200  f.  wide  and 
6  f.  deep  at  low  water  at  eastern  end  of 
Periwig  Island  and  below  Newbolds 
Island.  Estimate,  $75,000.  Channel  on 
west  side  of  Periwig  Island.  Estimate, 
$65,000.  The  former  recommended  as 
the  most  advisable.  71,  81,  707;  74,  ii, 
142. 

At  Horseshoe  Shoals: 

By  Lt.  Col.  Kurtz,  open  ice-barriers, 
at  a  cost  of  $1^2,778,  73,  78,  786,  788. 
Approved  by  Board  of  Engineers,  78, 
877;  the  improvement  to  be  deferred  un- 
til experience  proved  that  ice-boats  could 
keep  the  channel  open,  74,  92. 

At  Fort  Mifflin  Bar: 

By  Lt  Col.  Kurtz,  a  cut  1,500  f.  in 
length  and  to  22  f.  depth  at  low  water. 
Efltimate,  $150,000.    73,  872. 

9207—02 21 


At  Cherry  Island  Flats: 

By  Col.  Macomb,  improvement  of  the 
western  channel  by  removing  1,520,000 
c.  y.  by  dredging.  Estimate,  $304,000. 
79,  438. 

At  Bulkhead  Shoals: 

By  Lt.  Col.  Kurtz,  removal  of  900,000 
c.  y.,  to  straighten  the  channel  at  this 
point     Estimate,  $275,000.    75,  ii,  192. 

At  Schooner  Ledge: 

By  Capt.  Ludlow,  removal  of  rock  to 
24  f.  depth.   Estimate,  $226,940.   79,435. 

Between  Trenton  and  Bridebburo: 

The  efforts  of  the  past  on  this  part  of 
the  river  have  been  airected  toward  the 
improvement  of  the  river  between  Tren- 
ton and  Whitehill  by  dredging  through 
the  bar  in  the  vicinity  of  Bordentown 
and  Periwig  shoal,  so  as  to  furnish  nav- 
igable channels  carrying  6  to  8  feet  at 
m.  1.  w.,  84,  122;  86,  115,  803;  86,  113. 
Plans  for  the  comprehensive  improve- 
ment of  this  part  of  the  river  not  yet  con- 
sidered, 86,  113.  I 

Below  Bridesburg: 

By  Col.  Weitzel,  1884,  formation  of  a 
dreaged  channel  across  Smiths  Island 
Bar,  just  above  the  island,  350  f.  wide 
and  10  f.  deep  at  m.  1.  w.,  for  the  accom- 
modation of  the  cross-river  traffic,  84, 
124,  800;  85,  805,  813,  814. 

In  1885  Lt.  Col.  Robert  proposed  the 
formation  of  a  channel  200 1.  wide  and  10 
f.  deep  across  Smiths  Island  Bar  in  the 
vicinity  of  that  executed  under  the  pre- 
vious project.  To  provide  as  far  as  pos- 
sible against  the  renlling  of  the  channel 
it  was  proposed  to  give  it  protection  by 
a  line  of  revetment  placed  on  each  side 
of  the  dredged  channel  and  also  oblique 
to  the  axis  of  the  bar,  so  as  to  direct  into 
it  a  part  of  the  ebb  tide.  Estimate,  $40,- 
000.     86,  806,  826;  87,  793,  794. 

The  projects  prior  to  1885  for  the  im- 
provement of  tne  river  between  Phila- 
delphia and  the  bay  have  been  directed 
toward  the  formation  of  channels  24  f. 
deep  at  m.  1.  w.  across  the  bars  below 
Philadelphia  by  means  of  dredging,  ex- 
cept at  Schooner  Ledge,  where  solid  rock 
was  to  be  removed,  85, 115,  804;  86, 113. 

The  Board  of  Engineers  of  1885  recom- 
mended the  formation  of  a  ship  channel 
from  a  point  opposite  the  upper  end  of 
Pettys  Island  to  deep  water  in  Delaware 
Bay,  having  a  least  width  of  600  f.  and  a 
depth  of  26  f.  at  m.  1.  w.  The  formation 
of  such  a  channel  to  be  obtained,  except 
at  Schooner  Ledge,  where  rock  would  re- 
q^uire  to  be  removed,  by  regulating  the 
tidal  flow  by  means  of  dikes,  witn  re- 
course to  dredging  where  necessary  as  an 
aid  to  such  contracting  and  regulating 
works.  Estimate,  $2,425,000.  85,802,822, 
830.    The  project  for  the  improvement 
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of  the  river  between  Trenton  and  Phila- 
delphia to  be  submitted  after  completion 
of  detailed  survevH,  85, 799,  822;  86, 113. 

By  Lt.  Col.  Robert,  1888,  removal  of 
1,200  c.  y.  of  led^  rock^in  the  channel 
near  the  foot  of  Otis  street,  Philadelphia; 
estimate,  $3,800,  00,  871. 

By  Lt.  Col.  Robert,  1890,  improvement 
x>f  the  river  l)etween  Philadelphia  and 
Trenton  by  the  formation  of  a  12-f.  low- 
water  channel  across  Kinkora  Bar  by 
means  of  a  pile  and  stone  dike  partlV 
closing  the  slough  south  of  Newbolds 
Island,  supplemented  by  dredging  on  the 
line  of  the  proposed  channel;  estimate, 
$15,000,  00,  869. 

By  >Iaj.  Raymond,  1890,  improvement 
of  Bulkhead  ^hoal  by  a  modification  of 
the  project  of  1885,  whereby  the  improve- 
ment ot  the  locality  is  to  be  accomplished 
by  the  construction  of  two  pile  and  stone 
high- water  dikes;  the  east  dike,  4,200  f. 
in  length,  starting  from  the  New  Jersey 
shore  and  passing  obliquely  across  the 
eastern  ebb  channel,  and  the  west  dike, 
6,800  f.  in  length,  situated  upon  the  op- 
posite side  of  the  bar;  estimated  cost  of 
both  dikes,  $280,000,  00,  873,  874. 

By  Maj.  Raymond,  1892,  26-f.  channel 
500  f.  wide  at  Cherry  Island  Flats,  by 
dredging;  estimate,  $100,000,  03,  1145. 

By  Mai.  Raymond^  1895,  6-f.  channel 
200  f.  wide  at  Perriwig  Bar,  by  dredging; 
estimate,  $4,543.93,  06,  1024. 

By  Mai.  Raymond,  1894,  26-f.  channel 
600  f.  wide  in  the  vicinity  of  Bulkhead 
Bar,  by  dredging;  estimated  cost,  $56,232; 
repairing  the  east  dike,  estimated  cost, 
$13,300,  and  for  repair  of  Mifflin  Bar 
dike,  estimate  $1,000,  06,  1025,  1026. 

By  Maj.  Raymond,  1895,  repair  of 
Reedy  Island  dike,  by  depositing  on  it 
sufficient  stone  to  raise  it  1  f .  above  m.  1.  w., 
and  for  the  construction  of  another  por- 
tion of  the  projected  dike,  commencing 
at  the  Delaware  shore  and  extending  up- 
stream for  about  11,600  f. ;  total  estimate, 
$120,000,  06,  1027. 

Act  of  June  3,  1896,  required  expendi- 
ture of  $3,000  in  rebuilding  and  enlarging 
dike  on  Government  reservation  at  the 
junction  of  Schuylkill  and  Delaware  rivers 
at  Fort  Mifflin,  06,  884;  07,  1193. 

In  1896  the  adopted  project  for  the 
improvement  of  the  river  was  modified 
on  the  recommendation  of  a  Board  of 
Engineers  to  provide  for  enlargement  of 
channel  from  head  of  bay  to  deep  water 
above  Dan  Baker  Shoal,  by  dredging  in- 
stead of  by  the  action  of  dikes,  07,  1193. 

Act  of  «fune  3,  1896,  required  expendi- 
ture of  $5,000  from  appropriations  for 
the  river  on  Perriwig  Bar.  Maj.  Ray- 
mond proix)sed,  1897,  to  widen  the  chan- 
nel to  200  f .  over  the  length  of  the  bar, 
08,  1076. 


By  Lt.  CoL  Raymond,  1899,  dredging 
and  blasting  a  30-f.  channel,  600  f.  wide 
from  Christian  street,  Philadelphia,  to 
deep  water  in  Delaware  Bay,  along  the 
axis  of  the  main  ship  channel,  and  for 
rock  removal  at  Petty  Island;  total  esti- 
mate, $5,935,000,  if  completed  within  6 
years  of  commencement,  00, 1321.  Board 
of  1899  provided  for  oonstraction  of  a 
bulkhead  basin,  Dan  Baker  Shoal,  in 
which  would  be  deposited  dredged  mate- 
rial from  the  30-f.  channel,  forming  an 
island  that  would  probably  help  to  main- 
tain channel  in  that  ndnity;  estinuite, 
according  to  Board,  of  30-f.  channel, 
$5,810,000  (map),  00,  1321;  1900,  1623. 

By  Lt  Col.  Raymond,  1899,  expendi- 
ture of  $125,000,  appropriated  by  act  of 
March  3,  1899,  for  removal  of  rock  near 
Petty  Island,  00,  1322. 

By  Lt.  Col.  Raymond,  1899,  reserva- 
tion of  $18,400  from  appropriation  of 
June  3,  1896,  for  repair  and  maintenance 
of  dikes,  1000,  1561. 

Surveys. 

Between  Trenton  and  Easton,  in  prog- 
ress, 72,  79.  Report  on,  73,  899,  900. 
Cost  of  survey,  $2,738.24,  73,  900. 

Between  Trenton  and  Bordentown, 
ordered  by  act  of  July  11,  1870,  in  prog- 
ress, 70,  71.    Report  on,  71,  707. 

From  Whitehill  to  above  Bordentown, 
70,  70, 421. 

Of  Horseshoe  Shoals,  ordered  by  act  of 
March  3,  1871,  71,  81,  704;  73,  77.  Re- 
port on,  73,  783. 

Below  League  Island,  ordered  by  act  of 
June  18,  1878,  78,  63;  70,  75.  Report 
on,  70,  485. 

Of  Cherry  Island  Flats.  Rejwrt  on, 
70,  436. 

At  Schooner  Ledge,  1842,  by  United 
States  Coast  Survey,  70,  434.  By  Gapt 
William  Ludlow,  1878.  Report  on,  70, 
434. 

At  Chester  and  Marcus  Hook,  70,75. 
Sundry  examinations,  70,  70, 426,  427. 

Ordered  by  act  of  Jime  14,  1880,  80, 
98;  made  under  direction  of  Col.  Macomb, 
70,  485;  81,  743. 

Between  T^nton  and  Bordentown,  88, 
112. 

In  front  of  Philadelphia,  83,  599;  84, 
799. 

Above  Bridesbuig,  85,  799;  86,  802; 
87,  786. 

Examinations  of  Five  Mile  Bar,  in  1887 
and  1888,  to  determine  extent  of  dike's 
action  in  improving  the  bar,  88,  670. 

Survey  of^  Reedy  Island,  made,  1887, 
under  direction  of  Lt  Col.  Robert^  88, 
674. 

Examination  of  Kinkora  Bar,  made, 
1889,  under  direction  of  Lt  Col.  Robert, 
80,  849. 
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Fixami nation  of  Smith  Island  Bar, 
made,  1889,  under  direction  of  Lt.  Col. 
Robert,  89,  863. 

Survey  of  Mifflin  Bar,  made,  1888,  under 
direction  of  Lt  Col.  Robert,  80,  855. 

Examinations  of  Smith  Island  Bar  and 
Shoal,  Greenwich  Shoal,  Mifflin  Bar,  and 
survey  of  Schooner  Ledge,  made,  1890, 
under  direction  of  Maj.  Raymond,  00, 
867,  868. 

M iuor  surveys  and  examinations.  ( See 
reports  for  each  year. ) 

Examination  of  the  river  between 
Trenton  and  Burlington,  N.  J.,  with  a 
view  to  improving  the  river  and  protect- 
ing its  banks  ordered  by  act  of  August  17, 
1894,  made  1894,  under  direction  of  Maj. 
Raymond  (report  favorable  from  Bur- 
lington to  Wnitehill,  and  unfovorable 
thence*  to  Trenton),  05,  1080. 

Survey  with  a  view  to  obtaining  a  chan- 
nel 30  feet  deep  ordered  by  act  of  June  3, 


1896,  made,  1898,  under  direction  of  Maj. 
Raymond.  (See  Boards  of  Enffin^ers,  re- 
port favorable).    08, 1105. 

Surveys  of  river  in  vicinity  of  Reedy 
and  Pea  P&tch  islands,  made,  1899-1900, 
bv  order  of  Board  of  Engineers  of  1899, 
1000,  1559. 

Maps. 

Referred  to.  Survey  of  Horseshoe 
Shoals  by  David  McClure,  1819,  by  city 
of  Philadelphia,  1854-^  and  1864-66. 
72,  784. 

Chart  of  Delaware  near  Bordentown, 
70  422. 

Of  Fort  Mifflin  Bar,  70,  426. 

Of  Bulkhead  Shoals,  70,  428. 

Of  Schooner  Ledge,  70,  434. 

Of  Cherry  Island  Flats,  70,  436. 

At  Pettys  Island,  80,  564. 

At  Schooner  Ledge,  80,  578. 

88,  670,  672,  682;  00,  869,  870,  872; 
02.  Atlas,  8;  1000,  1618. 
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Appropriation. 

1896,  $5,000,  06,  930. 

Commerce. 

Description  of,  08,  1188. 

Contract. 

1897.  F.  C.  Somers,  dredging,  11 
cents  per  c,  y.  ($4,400),  07,  1223. 

Eniflneert. 

Chief  of  Enoinrebs.  Reports,  03, 
129;  06,  133;  06,  119;  07,  151. 

Engineer  in  Ch aboe.  Maj .  C.  W.  Ray- 
mond, 1892-97.  Reports,  08,  1187;  05, 
1106;  06,  929;  07,  1222. 

Abbibtant.    F.  Sylvester.    Report,  06, 

iioe. 


Physical  cliaraeterlttlct. 

Description  of,  08,  1187;  06,  1105. 

<^eratlon8. 

189^-97.  38,613  c.  y.  dredged  and 
old  wreck  removed,  07,  1222. 

Projects. 

By  Maj.  Raymond,  1895,  dredging  a 
channel  60 f.  wide  and  8  f.  deep;  estiinate, 
110,000,  06,  930. 

Surveys. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Maj.  Raymond,  1892  (re- 
port favorable),  08,  1187. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  under  the  direction  of  Maj.  Ray- 
I  mond,  1894  (see  Projects),  06,  1105. 


DESCHUTES  RITER.     (See  Olympia  Harbor,  Wash.) 
DES  OL.AISES  BAYOr ,  L.A.     (See  De  Glaise. ) 


Engineers. 

Chibf  of  Enginbers.      Reports,   80, 
202;  91,  230. 

Enqineer  in  Chabqe.    Capt.  W.  L. 
Fisk.     Reports,  80,  1512;  01,  1854. 

Physical  characteristics. 

Description  of,  80,  1512. 

Plans. 

In  1890,  after  examination  for  clearing 
the  bayou  of  obstructions  from  the  Atcha- 


falaya  River  to  Cottonfort,  Capt.  Fisk 
estimated  the  cost  of  such  improvement 
at  $2,500,  01,  1855. 

Survey. 

Examination  for  slack-water  navigation 
ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Capt.  Fisk  (re- 
port unfavorable)  80,  1512. 

Maps.    80,  1512. 


DES  nOllVES.     ( See  ^fis9issi2>pi  River. ) 
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DES  HOllVES  AMD  IOWA  RIVERS,  IOWA. 

Appropriation,  a 

If^iS,  $1,000. 

DE8  MOI1VE8  RAPIOS  (Canal).    (See  AfinUmppi  Rwer.) 

DES  ROIIVES  RITER,  IOWA.''     (See  /oira  River,  Iowa.) 

DE8  PL.AIIVES  RIVER,  U.L..     (See  lUinois  and  Des  Plaines  rwm,  TIL) 

DETROIT  RIVER,  IHI^II.     (See  also  Bridges,  vol.  S,  DetraU  River,  r/rosae 

Point;  also  St.  Clair  Flats  Otiwl. ) 


Appropriations. 


1874 
1878 
1879 
1880 
1881 
1882 
1884 
1886 
1888 
1892 
1894 
18% 
18m» 
1900 

Tota! 


$25,000,74,41. 
100,000,78,  125,  1223. 

50,0(K),79,  169,  1650. 

50,0(K),80,  2081. 

50,000,81,  2276. 

60, 000,  82,  2874. 
200, 000, 84,  2075. 

37, 500,  86,  1844. 
i:i0,500,88,  1980. 

30, 000,  92,  2482. 

30,  OlX),  95,  3067. 

30, 000,  ©6,  2895. 
100, 000,  99,  3003. 
200, 000, 1900,  4003. 


1, 1, 093, 000 

Commerce. 

Large  and  increasing,  76,  283. 

The  commerce  of  the  entire  chain  of 
lakes  benefited  by  this  work,  75,  284. 

Benefits  of  the  improvement  to  com- 
merce, 88,  1797. 

In  1898  it  Mas  estimated  that  over 
30,000,(X)0  tons  of  freight  used  the  river 
during  the  vear,  98,  2597. 

Detailed  dej^criptiou  of,  99,  3004. 

Contraetfi. 

1  §  76.  Case  &  Jennings,  blasting  and 
dredging,  $7.50  i)er  c.  y.,  77,  735,  736. 

1§78.  C.  F.  Dunbar,  removing  solid 
rock,  %1  per  c.  y.;  removing  bowlders,  $5 
per  c.  y.,  79,  1651. 

1§§0.  C.  F.  Dunbar,  rock  removal, 
$7  and  $1  per  c.  y.,  81,  2277. 

18§1.  C.  F.  Dunbar,  rock  removal, 
$7  and  $1  per  c.  y.,  82,  2374. 

18§2.  C.  F.Dunbar,  rock  removal, 
17  and  $1  per  c.  y.,  83,  1883. 

1§§4.  Carkm,  Stickney  <&  Cram, 
rock  removal,  $5.40  and  $1  per  c.  y.,  85, 
2168. 

1§§6.  Dunbar  &  Sullivan,  rock  re- 
moval, $6  and  $1  per  c.  y.,  87,  2269. 

1§§8.  Dunbar  &  Sullivan,  rock  re- 
moval, 89,  2272. 

1§92.  C.  E.  Mitchell  &  Co.,  hire  of 
dredge,  tug,  and  2  dump  scows,  $14.74 
per  hour,  98,  3086. 


1894.  Carkin,  Stickney  <&  Cram, 
removing  bowlders  and  other  material, 
actual  volume  an<l  s.  m.,  87  cents  per 
c.  y.,  95,  3068. 

1897.  M.  Sullivan,  removing  bowl- 
ders, bed  rock,  etc.,  $4.15  per  s,  t.,  97, 
3030. 

1900«  J.  B.  Donnelly,  rock  excava- 
tion, Limekiln  Crossing,  $2.27  per  c  y. 
($172,520).  Buffalo  Dredging  Co.,  dredg- 
ing, Bal lards  Reef  channel,  $2.65  per  c.  v. 
($74,200).  M.  Sullivan,  dredging,  time 
work,  Limekiln  Crossing,  $14.50  per 
hour.  £.  J.  Hingston,  dredging,  time 
work,  Ballards  R^f,  $10.25  per  hour. 
1900,  4004. 

Engineers. 

Chief  of  Engineers: 

Orders  that  the  improvement  shall  be 
made  wholly  in  American  waters,  70, 
ii  546. 

'Reports,  74,  47,  48;  75,  52,  285,  286; 
70,  106,  ii,  643;  77,  111;  78,  125;  79, 
168;  80,222;  81,303;  82,297;  83,  306, 
1885;  84,  307;  85,  331;  80,  326;  87,  93; 
88,  267;  89,  317;  90,  287;  91,  361;  92, 
343;  98,  393;  94.  336,  367;  95,  402;  90, 
366;  97,  449;  98,  437;  99,  520;  1900, 
584,  687. 

Enoineebs  in  Charge. 

Majs.  Comstock  and  Weitzel  ordered 
to  make  estimate  of  cost,  74,  48;  joint 
report  submitted,  74,  213,  214.  Report, 
Maj.  Comstock,  75.  28:^. 

Maj.  G.  Weitzel,  1874-83.  Reports, 
75,281;  79,1650;  79,1650;  80,2080;  81, 
2275;  82,  2373.  Correspondence,  70,  ii, 
542-547;  77,  935. 

Capt.  A.  Mackenzie,  in  temporary 
charge,  1878.     Report,  78,  1223. 

Maj.  F.  U.  Farquhar,  1883.  Report, 
88,  1885. 

Lt.  Col.  O.  M.  Poe,  1883-95,  Reports, 
83,  1882;  84,  2074;  85,  2165;  86,  1842; 
87,  2266;  88,  1978;  89,  2272;  90,  2745; 
91,  2793;  92,  2481;  93,  3034;  94,  2376; 
95,  30()6. 


o  For  survey,  with  a  view  to  improving  the  river.     (Treasurv  Do<'.  No.  373, 1882.) 

b Surveys— Reports  Oct.  9, 1841,  estimate  $29,000;  Apr.  12, 1842.     (U.  Doc.  No.  482,  56th  Cong.,  2d  WSB.). 


REPORTS   OF   CHIEF  OF   EKGIKEER8,   U.  8.   ARMT. 


325 


DETROIT  RITER,  MICH.— Continued. 


Lt  Col.  G.  J.  Lydecker,  189&-.  Reports, 
06,  2893;  97,  3029;  98,  2697,  99,  3003, 
1900,  3997,  4015. 

A8BISTANTS. 

Capt  A.  N.  Lee,  75,  282.  Reports, 
76,  11,  545;  77,  935. 

H.  A.  Leavitt,  77,  936.  Report,  80, 
2080. 

Capt  A.  Mackenzie.  Report,  79, 
1651. 

Capt.  B.  D.  Greene.    Report,  80, 2081. 

H.  Kallman.  Reports,  81,  2277;  82, 
2374;  83,  1883;  84,  2076;  85,  2168. 

B.  H.  Muehle.     Report,  99,  3004. 

C.  Y.  Dixon.    Report,  1900,  4002. 

Estimates.  (See  Plans  and  Projecttt.) 
By  Majs.  Comstock  and  Weitzel,  1874, 
blasting  and  dredging  channel  at  Lime- 
kiln, il  partly  in  Canadian  waters, 
$1,899,990;  if  wholly  in  American  waters, 
6  per  cent  additional;  at  mouth  of  river, 
1105,558,  and  10  per  cent  for  contingen- 
cies, 74.  214. 

By  Maj.  Comstock,  for  proposed  im- 
provements at  Maiden  and  mouth  of  De- 
troit River,  $100,000,  75,  283,  284. 

By  Maj.  Weitzel,  1875,  improvement 
at  Limekiln  Crossing  for  18  f.  channel, 
wholly  in  American  waters,  $500,000;  if 
partly  in  Canadian  waters,  $262,000; 
for  deepening  shoal  at  mouth  of  river, 
$300,000;  for  a  20  f .  channel  additional, 
$900,000  to  $1,000,000,  76,  ii,  544.  De- 
tails, 76,  ii,  545.  For  completion  of  the 
work,  channel  300  f.  wide  by  20  f.  deep, 
$200,000,  77,  936.  Revised  in  1879  to 
$250,000  to  complete  the  work,  79,  165, 
168. 

liei^lslatlon. 

Resolution  of  the  House  of  Representa- 
tives, directing  estimate  of  cost  to  be 
made,  Dec.,  1873,  74,  48.  Proposed 
uniting  of  United  States  and  Canadian 
Governments  in  this  work,  75,  52,  286. 

Operations. 

1876-77.  2,632  c.  y.  of  rock  re- 
moved by  blasting  and  dredging,  77, 
935    936. 

lS70-§O.  90,000  s.  v.  drilled  and 
blasted,  3,262  c.  y.  dredged,  79, 168,1652; 
12,121  c.  v.  rock  broken,  8,401  c.  y.  rock 
removed  by  dredging,  80,  2082. 

1980-81.  5,065  c.  y.  solid  rock 
blasted,  10,775  c.  y.  rock  dredged,  81, 
2277. 

1981-83.'  10,270  c.  y.  solid  rock  and 
199  c.  y.  loose  rock  removed,  82,  2374. 

1883-83.  7,190  c.  y.  solid  rock  re- 
moved, 88,  1884. 

1883-84.  656  c.  y.  solid  rock  re- 
moved, 84,  2076. 

1884-85.  8,369  c.  y.  solid  and  32 
c  y,  loose  rock  removed,  85,  2166. 


1885-86.  15,140  c.  y,  solid  and  49 
c.  y.  loose  rock  removed,  86,  1843. 

188ft-87.  14,544  c.  y.  of  solid  and 
144  c.  y.  of  loose  rock  removed  from  the 
straight  channel;  total  amount  of  work 
done  on  the  improvement.  87,  2267. 

1887-88.  81,078  c.  y.  solid  rook  and 
1,052  c.  y.  loose  rock  removed,  88,  1979. 

1888-89.  8,508  c.  y.  solid  rock  re- 
moved, 89,  2272. 

1 889-90.  16,583  c.  y.  solid  and  1,766 
c.  y.  loose  rock  removed,  90,  2745. 

1890-91.  1,213c.  y.of8olidandl,554 
c.  y.  loose  rock  removed  from  the  chan- 
nel, 91,  2793. 

1894-95.  2,230  c.  y.,  ».  m.,  large 
bowlders  removed,  95,  3067. 

1895-96.  13,866  c.  y.,  s.  m.,  bowl- 
ders and  other  material  removed,  and  a 
line  of  levels  run  from  l)ench  mark  Tren- 
ton to  Amherstburg,  96,  2894. 

189»-97.  5,174  c.  y.  dredged  and 
254  bowlders  removed,  97,  3029. 

1897-98.  About  10,000  tons  bed 
rock  and  bowlders  removed,  98,  2597. 

1899-1900.  Rock  excavating  in 
progress  at  Limekiln  Crossing;  780 
bowlders  removed  from  the  channel  l)e- 
low  Limekiln  Crossing,  1900,  4001. 

Physical  characteristics. 

Be<i  of  river  composed  of  'rock.  Swift 
current.  74,  213,  214. 

Water-level  curves  at  Limekiln  Cross- 
ing, Detroit  River,  88,  1979. 

Description  of,  1900,  4016. 

Water-gauge  readings,  1900,  4003. 

Plans.     (See  Eifthnates  and  Projects. ) 

By  MaJH.  Comstoc-k  and  Weitzel,  blast- 
ing and  dre<iging  a  channel  300  f.  wide 
by  20  f.  deep  at  various  places  in  the 
river  between  lakes  Huron  and  Erie,  74, 
213,  214. 

■  By  Mai.  Comstock,  removing  bowlders 
near  Maiden,  dre<iginp,  buoying,  and  a 
light  ship  at  the  mouth  of  Detroit  River, 
75,  283-285. 

Bv  Lt.  Col.  Poe,  1885,  increasing  width 
of  channel  to  400  f.,  at  an  additional  cost 
of  1167,986,  85,  2166,  2167. 

Private  (forelf^n)  irork. 

The  Canadian  Government  removed 
120  c.  y.  of  rock,  at  a  cost  of  $60  per  c.  y., 
77,  936. 

Projects,  (^e  Estimates  and  Plans.) 
By  Maj.  Weitzel,  1876,  improvement 
at  Limekiln  Crossing,  expending,  ])y 
contract,  the  available  balance  in  blast- 
ing and  dredging  rock  wholly  in  United 
States  waters,  76,  105,  ii,  546.  In  1878, 
for  a  channel  300  f.  by  20  f.,  by  drilling, 
bla«^tinjr,  and  dredging,  78,  1223;  79, 
1652.     Kstimate,  fll,  166,500,  80,  222. 

Modified,  in  1883,  by  Maj.  Farquhar  to 
antniight  channel  of  the  same  dimensions, 
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at  an  additional  cost  of  $40,000,88, 1885; 
87,  2268.  Re<luction  cost  of  the  work, 
86,  326;  87,  2268. 

In  1886  Col.  Poe  proposed  increasing 
the  width  of  the  Btraifi^ht  channel  to  400 
f.,  at  an  estimated  cost  of  $168,000,  86, 
1843;  87,  2268;  92,  2481. 

In  1895  Col.  Poe  estimated  that  it 
would  cost  $180,000  to  dredge  a  channel 
from  the  head  of  Limekiln  Croaaing  to 
the  head  of  Ballarda  Reef,  05,  3067. 

Act  of  March  3,  1899,  provided  for 
continuing  contract,  not  to  cost  more 
than  $761,500  exclusive  of  the  amount 
already  appropriated,  00,  3003. 

Descriptions  of  plans  submitted  by  Lt. 
Col.  LycWker,  1900,  for  21-f.  channel, 
1000,  4017.  Adoption  of  any  project 
apparently  dependent  upon  a  settlement 
ol  the  question  of  lake-level  regulation, 
1000,  4018. 

Surreya. 

By  the  Canadian  Grovemment  and  by 
Mai.  Weitzel,  1875,  76,  281-285. 

Under  direction  of  Maj.  Weitzel,  by 
H.  A.  riffers,  1875,  70, 1652. 


Examination  of  the  American  Channel 
ordered  by  act  of  September  19,  1890, 
made,  1890,  under  direction  of  CoL  Poe, 
01,2809. 

Examination  of  the  channel  from  Bal- 
larda Reef  to  the  head  of  limekiln 
Crossing  made,  1892-94,  by  Col  Poe, 
08,  30S,  04,  2377,  and  an  ice  survey  of 
the  same  locality  made,  1896,  by  L4;.  CoL 
Lydet^ker,  06,  2894. 

In  1896  a  survey  was  made  of  the  shoal 
abreast  of  Detroit,  and  in  1897  an  ice 
survey  from  Limekiln  Crossing  to  Bois 
Blanc  Island,  and  for  1,680  f.  over  the 
east  half  of  Ballards  Reef,  07,  3029. 

Act  of  March  3,  1899,  called  for  plans 
and  estimates  of  cost  of  21-f.  channel 
from  Detroit  to  Lake  Erie,  00,  3003; 
report  by  Lt  Col.  Ly decker,  1900  (see 
Projects),  1000,  4015. 

Minor  surveys,  etc.,  1000,  4002. 
Maps: 

Showing  condition  of  the  work  June 
30,  1877,  77,  939;  80,  2082;  81,  2278; 
82,  2374;  88,  1882;  84,  2074;  85,  2168. 

Lime  Kiln  Crossing,  86, 1 843;  87, 2267; 
00,  2746;  01,  27VH;  04,  2376. 


DETROIT  RIVER,  HICH.  (Channel  at  Orotse  Polnte).     (See  DetroU 

River, ) 


Appropriation. 

1888,  $5,000,  80,  2270. 

Commerce. 

Gross  annual  tonnage  passing  through 
Grosse  Pointe  Channel,  80,  2268. 

Contract. 

I II99.  Dunbar  &  Sullivan,  hire  of  one 
tug  and  two  dump  scows,  $10  per  hour, 
00,  2741. 

Engineers. 

Chief  of  Enginbbbs.  Reports,  88, 
267;  80,  315;  00,  285,  289;  01,  359;  02, 
342. 

Engineeb  in  Chabgb.  Lt.  Col.  O.  M. 
Poe,  1883-92.  Reports,  88,  1978;  (col.) 
80,  2267;  00,  2740;  01,  2790;  09,  2478. 

Operations. 

1IIS9-90.  2,500  c.  y.  material 
dredged,  00,  2741. 

Plant. 

By  Col.  Poe,  1890,  excavating  a  chan- 


nel through  the  flats  off  Grosse  Pointe, 
800  f.  wide  and  20  f.  deep,  requiring  the 
removal  of  3,140,000  c.  v.,  at  a  cost  of 
1690,800;  or  for  a  channel' 800  f.  wide  and 

19  f.  deep,  the  removal  of  2,515,000  c  y., 
at  a  cost  of  $553,300,  00,  2742. 

Projects. . 

By  Lt.  Col.  Poe,  1888,  improvement  of 
Grosse  Pointe  Channel,  at  the  head  of 
the  Detroit  River,  bv  dredging  to  a  depUi 
of  19}  f.  and  a  wndth  of  800  f.,  involving 
the  removal  of  about  2,515,000  c.  v.;  es- 
timate, 1553,300,  88,  1978. 

In  1891  Col.  Poe  proposed  excavatins 
a  channel  800  f.  wide,  5^  miles  long,  and 

20  f.  in  depth,  at  a  cost  of  $966,825,  01. 
2790;  02,  2479. 

Surrey. 

Ordered  by  act  of  August  11,  1888, 
made,  1890,  under  direction  of  Col.  Poe, 
00,  2750. 


DETDLS  L.AKE,  N.  DAK.     (See  Ored  Bay,) 


DIAMOND  REEF.     (See  EaU  River.) 


REPORTS   OF  CHIEF   OF   ENGINEERS,  U.  8.  ARKY. 
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Comv 

Practically  none;  all  products  shipped 
by  rail  to  local  and  northern  markets, 
1900,2400. 

Chixf  of  Enoinbbrs.  Report,  1900, 
3d5. 

Enoinhkr  in  Chabge.  Gapt.  C.  S.  Rich^, 
1899-1900.     Reports,  1900,  2396,  2399. 

Assistant.  S.  M.  Wilcox.  Report, 
1900,  2400. 


ctaaracterlstlei. 

Dickinson  Bayou  or  River  empties  into 
Galveston  Lower  Ba^r  about  20  miles 
northwest  from  the  city  of  Galveston, 
Tex.,  and  is  one  of  the  adjacent  streams 
refenred  to  in  the  appropriation  of  Mar. 
3,  1899,  for  improvme*' Brazos  River 
between  Yelasco  and  Richmond,  West 
Galveston  Bay  Channel,  Double  Bayou, 


and  the  mouths  of  adjacent  streams," 
1900  2397. 
Description  of,  1900,  2397. 

OlMtrnctions. 

The  bayou  is  crossed  by  two  Gralveston 
County  bridges,  the  Galveston,  Houston 
and  Henderson  R.  R.,  and  the  Galveston, 
Houston  and  Northern  Rwy.,  the  latter 
being  the  only  one  with  a  drawspan, 
1900,  2400. 

Projects. 

Capt.  Rich^  estimated,  1900,  it  would 
cost  17,500  to  make  the  improvement  as 
a  part  of  an  inlimd  light-draft  navigation 
system,  1900,  2399. 

Surrejrfl. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  made,  1899-1900, 
under  direction  of  Capt.  Rich^  (report 
favorable)  (see  Projects),  1900,  2397, 
2399. 


DISIHAI^   SWAMP  CANAL.,  IV.  €.  AND   VA.a     (See   Cheampeake    Bay; 
Cheasdpeake  Bny  to  Charleston,  S.  C,  and  Norfolk  Harbor  to  Atlantic  Ocean,  etc. 


Appropriations* 

1826,  $150,000,  act  May  18.  & 
1829,      50,000,  act  Mar.  2. 6 
1836,      15,000,  act  July  4. 
1838,      10,000,  act  Apr.  20. 
1845,        5,000,  act  Feb.  26. » 

Total,  230,000 

€oBi]nerce. 

Important,  72,  751. 

Revenue  trom  canal  insignificant,  72, 
751. 

Tolls  during  the  war,  72,  751. 

Interest  of  the  United  States  in  the  cra- 
nal,  72,  751. 

Engineers. 

Ciiixp  OF  Enginkebs.     Report,  72,  74. 

Enoinxbr  in  Chabob.    Maj .  W.  P.  Craig- 


hill,  72,  74.     Report,  72,  750. 

Assistant.  W.  R.  Hutton.  Report,  72, 
750. 

Estimates.     (See  Plans. ) 

Physical  characteristics. 

Description  of,  72,  750,  751;  76,  392. 

Plans. 

By  W.  R.  Hutton,  to  suppress  two  locks, 
leaving  only  one  at  each  end;  also  for  the 
enlai^ment  of  the  canal  and  the  lower- 
ing of  the  summit  level;  estimate,  $480,000, 
72,  751. 

i^nrveys. 

Survey  made.  1872,  72,  74,  750. 

(See  survey  lor  an  interior  water  com- 
munication between  Norfolk,  Va.,  and  the 
Atlantic  Ocean,  70,  74,  714;  76,  392.) 


DUMAIi  SWAMP  CAIWAL.,  WATERWAY  CONNECTINO  WITH 
80IJ1VD8  OF  NORTH  CAROLINA.  (See  Dismal  Swamp  Canal,  N.  C. 
and  Va,;  also,  Norfolk  to  Sounds  of  North  Carolina. ) 


Appropriation. 

1894,  $5,000,  95,  1297. 

Commerce. 

In  1885  it  was  estimated  that  695  craft 
of  all  kinds  passed  throujgh  the  Dismal 
Swamp  Canal,  with  an  estimated  tonnage 
of  16,000  tons,  carrying  merchandise 
amounting  to  22,105  tons,  and  that  6,339 
craft  of  all  kinds  passed  through  Albe- 
marle and  Chesapeake  Canal  in  1895,  with 
an  estimated  tonnage  of  458,602  tons,  car- 
rying merchandise  amounting  to  324,866 
tons,  96, 1092. 


Engineers. 

Chief  op  Engineers.  Reports,  96, 177; 
96,  159. 

Enqineer  in  Charge.  CaptT.  L. Casey, 
1894-96.     Reports,  95, 1296;  96, 1086. 

Assistant.  F.  W.  Frost.  Report,  96, 
1088. 

Physical  characteristics. 

List  of  levels  and  locks  of  the  Dismal 
Swamp  Canal,  and  their  sizes,  96,  1088. 

Water  supply  sufficient  to  maintain  a 
canal  9  f .  in  depth. 


a  Survey— Report,  Aug.  2, 1826.    (H.  Doc.  No.  482,  66th  Cong.,  2d  seas.) 
»H.  Doc.  482,  66th  Cong.,  2d  hcw. 
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BMMAE.  SWAMP  CAMAL,  WATERWAY  CONIVECTIIVO  "WTTM 
SOIJIVDS  OF  MORTH  €AROLI]VA-CV>ntinued. 


Table  showing  rainfall  at  Norfolk,  Va., 
from  1885  to  1895,  96, 1890. 

Table  of  distances  from  Norfolk  to  Al- 
bemarle Sound  via  the  canal,  and  list  of 
connecting  waters,  96,  1093. 

Projects. 

By  Capt.  Casey,  1895,  survey  of  the  canal 
from  Elizabeth  River,  Va.,  to  Pamlico 
Sound,  N.  C,  in  such  a  manner  as  to 
give  the  necessary  data  for  obtaining  the 
cost  of  excavation  for  a  9-f .  waterway,  95, 
1296. 


Capt.  Case^',  1896,  estimated  that  theoost 
of  constructing  a  10-f.  waterway  would  be 
$1,711,380,  ana  a  9-f.  waterway  would  cost 
$1,364,930.  Attention  called  to  the  £act 
that  the  canal  is  the  property  of  a  private 
corporation.    96, 1087. 

Surrey. 

Survey  of  Dismal  Swamp  Canal  and  con- 
nections ordered  by  act  of  Aug.  17,1894, 
made,  1895,  by  Capt  Casey,  96,  1086. 
(See  PrcjecU.) 


DITIBUVO  CREER,  MB. 


Eiifllneer*. 

Chief  op  Enginebbs.     Report,  84, 151. 

Engineers  in  Charge: 

Lt.  Col.  W.  P.  Craighill.     Report,  84, 
962. 

Capt.  T.  Turtle.     Report,  84,  963. 

AiiHiOTANT.    J.  L.  Seager.     Report,  84, 
963. 


Surrey. 

Examination  ordered  b^  act  of  Aug. 
2,  1882,  made  under  the  direction  of  Lt. 
Col.  Craighill  (report  unfavorable)  and 
Capt  Turtle,  84,  962,  963. 


DITIBllVO  CREEK,  N.  J. 


Commerce. 

Description  of;   important,   97,    1242, 
1244. 

Enfftneera. 

Chief  of  Engineers.    Report,  97, 154. 
Engineer  in  Charge.    Maj.  C.  W.  Ray- 
mond, 1896-97.     Report,  97,  1242. 


Pbyslcal  characteristics. 

Description  of,  97,  1243. 

Surreys. 

Examination  ordered  by  act  of  June  3, 
1896,  made  by  Maj.  Raymond,  1896  (re- 
port favorable),  97,  1243. 


DOBOT  ANB  SAPEIiO,  OA. 


Commerce. 

Importance  of  the  port  of  Darien,  92, 
1298. 

Eni^neers. 

Chief  of  Engineers.    Report,  92,  181. 

Engineer  in  Charge.     Capt.   O.   M. 
Carter,  1890-92.    Reports,  92,  1294, 1295. 


Assistant.  G.  W.  Brown.  Report,  92, 
1299. 

Physical  characteristics. 

Description  of,  92,  1296. 

Surrey. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Oapt  Car- 
ter (report  unfavorable) ,  92,  1296. 


BOBOY  BAR,  OA.     {See  AUamaha  River.) 


Appropriations. 

1886-87,«  $10,000. 

1899,  70,000,  99,  1674. 

Total,       80,000 

Commerce. 

Statistics  of  Darienport,  87,  1182. 

During  1898  about  143,000,000  f.  of  tim- 
ber were  carried  on  the  river,  99, 1573. 

The  bulk  of  the  timber  passing  throu^^b 
Darien  from  the  Altamaha  River  will 
probably  cross  Doboy  Bar  when  the  im- 


provement is  completed.  When  the  tim- 
oer  is  gone,  which  is  a  matter  of  com- 
paratively few  years,  the  commerce  will 
probably  greatly  decrease.     1900,  1934. 

Eiii^neers. 

Chief  of  Engineers.  Reports,  87, 150, 

154;  88,  141;  97,  257;  99,  260;  1900, 
297. 

Engineebs  in  Chaboe: 

Col.  Q.  A.  Gillmore,  1886-87.   Reports, 
87,  1179,  1199. 


a  From  Altamaha  River  appropriation,  87, 1179. 
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DOBOY  BA9,  OA.— Oontinaed. 


Lt  0.  M.  Carter,  1888-97.  Reports,  88, 
1041;  (Capt)  07,  1538. 

Oapt.  a  E.  Gillette,  1899—.  Reports, 
90,  1573;  1000,  1933. 

As8I8fTA.M*r8  * 

Lt  Carter.     Report,  87,  1181-1200. 
G.  W.  Brown.    Report,  07,  1542. 

Operations. 

1887-8§.  Removal  of  Doboy  Bar 
continaed  by  harrowing  and  hydraulic 
excavation,  88,  1042. 

189^1900.  47,229  c.  y.  dredged, 
lOOO,  1934. 

Physical  cliaracteiigtles. 

Description  of,  87, 1181-1200;  07, 1542. 
Matenal  composing  the  bar  easy  to  move 
by  hydraulic  dredge,  07,  15^. 
Tidal  observations,  07,  1542, 1544. 

Plans. 

Lt.  Carter,  1888,  did  not  consider  the 
present  or  {)ro6pective  demands  of  com- 
merce sufficient  to  warrant  further  ex- 
penditure, 88,  1044. 


Projects. 

By  Col.  Gillmore,  1887,  formation  of 
a  channel  over  the  bar  by  hydraulic  ex- 
cavation and  propeller  sluicing,  87, 1181; 
88  1041 

By  Capt.  Carter,  1887,  dredging  24-f. 
channel,  m.  h.  w.,  300  f.  wide  across  the 
bar;  estimate,  170,000,  07,  1541;  1000, 
1933. 

Surveys. 

Examination  ordered  by  act  of  Aueust 
5, 1886,  made  1886,  under  direction  of  Col. 
Gillmore,  87,  1199. 

Survey  with  a  view  to  securing  24-f. 
depth  at  m.  h.  w. ,  and  to  ascertain  whether 
obstructions  could  be  removed  by  dredg- 
ing, ordered  by  act  of  June  3, 1896,  made 
under  the  direction  of  Capt.  Carter,  1897; 
report  favorable,  07,  1539  (see  Projects^, 

Examination  made,  1899,  by  Capt.  Gil- 
lette, 00,  1574. 

Maps.     88,  1042;  00,  1573. 


DOBOT  TO  SAPELO,  OA.  (Inside  route). 


CTommerce. 

Important.     Amply  provided  for  by 
existing  conditions.    02,  1298. 

Bngtneers. 

Chief  of  Enoinbers.      Reports,   01, 
185;  03,  181. 

Engineer  in  Chabge.     Lt  O.  M.  Car- 
ter, 1890-1892.     Report,  02,  1294. 

AssiOTANT.      G.  W.  Brown.     Report, 
02,  1299. 


Physical  characteristics. 

Description  of»  02, 1295;  thjree  possible 
routes,  02,  1306. 
Character  of  river  bottom,  02, 1302. 
Progressing  changes,  02,  1303. 
Currents,  02,  1303. 

Surreys. 

Examination  and  survey  ordered  by  act 
of  Sept.  19,  1890,  with  a  view  to  provid- 
ing a  channel  for  sea-going  vessels,  made 
by  Lt.  Carter,  1890  and  1891  (report  un- 
favorable) (see  Com7nerce)y  02,  1294. 


DODOES  FAXiLS.     (See  Connecticut  River.) 
DOO  ISLAND  HARBOR,  FL. A.     (See  Carrabelle  Bar  and  Harbor,  Flu. ) 


Surrey. 

Ordered  by  atft  of  Mar.  3,  1881,  made 
under  direction  of  Capt  Damrell,  82, 
1314. 


Eni^neers. 

Chief  of  Emoinbebs.     Reports,    81, 
189;  82,  186. 

Enoinerr  in  Chabge.     Capt.   A.    N. 
Damrell.    Report,  82,  1314. 

Physical  characteristics. 

Existing  natural  harbor  needed  no  im- 
provement, 82,  1314. 


DOO  RITER,  MISS.     (See  PascagouUi  River.) 
DOULAR  POUVT.     (See  QalvesUm  Bay  ship  channel.) 
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]>0NAL.D80]WV11JLE:,  la.,  to  the  RIO  ORAIVDE  RITER,  TEX. 

(Canal.) 

(See  Lafourche  Bayou,) 


Commerce. 

Important,  75.  877,  880-883,  8»4. 

Engineers. 

Chief  of  Enqinxkrs.  Reports,  78, 66: 
76,  79;  79,  112. 

Enginbkr  in  Charge.  Capt  C.  W. 
Howell,  1873-75,  78, 66;  75,  79;  79,  111. 
Report,  75,  875. 

Abbutantb: 
J.  A.  Hayward.     Report,  75,  883. 
H.  C.  Ripley,  75,  889. 
J.  C.  Polhemufl.    Reports,  75, 895, 897. 
Lt.  H.  M.  Adams.     Report,  75,  893. 

Efltlmateft.     (SeePtoru.) 

By  Capt.  Howell,  1875,  inland  naviga- 
tion from  Doualclsonville  to  the  Kio 
Grande:  For  section  1,  channel  from 
Donaldson  ville  to  Vermillion  Bay,  $1,653,- 
705;  for  section  2,  Vermillion  Bay  to  Sa- 
bine Lake,  $1,587,889,  and  jetties  at 
mouth  of  Sabine  River,  $90,828;  Sabine 
Lake  to  Galveston  Bay,  $1,018,250;  sec- 
tion 3,  Galveston  Bay  to  Brazos  River, 
$212,144;  section  4,  lock  at  Rio  Grande, 
$28,110;  Indianola  to  Madre  Lagoon, 
$3,258,288;  Madre  Lagoon  to  Rio  Grande, 
$190,256,  75,  880-883,  896-901;  total, 
$8,039,461,  75,  882. 

Phyileal  eharaeterlntieii. 

General  description,  75,  876-900. 
High  and  low  water  range,  75,  883. 

Plans,     (^^e  EgLimateB.) 

By  Capt.  Howell,  1875,  inland  naviga- 
tion from  Donaldson ville  to  the  Rio 
Grande,  as  follows:  Section  1,  from  Don- 
aldson ville  to  Vermillion  Bay  by  slack 
water  via  Bayou  Lafourche  to  Napoleon- 
ville;  thence  by  a  canal  in  a  direct  line  to 
Lake  Verret;  tnence  to  Flat  Lake;  from 
Flat  Lake  via  the  Little  Atchafalaya  River 
and  Bayou  Teohe  to  Franklin;  tnence  to 
Cote  Blanche  Bay  and  via  the  latter  and 
Vermillion  Bay  to  Schooner  Bayou;  esti- 
mate, $1,653,705,  75,  879,  880,  883,  884. 
Section  2,  Vermillion  Bay  to  Galveston 
Bay  Canal;  from  Schooner  Bayou  to 
White  Lake;  thence  via  canal  to  Twin 
Lake,  Allijra.tor  Lake,  and  Lake  Callicon; 
thence  via  Bayou  Callicon  to  Grand  Lake, 
Bayou  Lacasfiam  to  Lake  T  jjcassam ;  Bayou 


Misdre  to  Lake  Mis^re;  thence  via  canal 
to  Will  Lake;  via  Bayou  Bois  Connu  to 
Calcasieu  Lake;  Kelsor  Bayou  to  Black 
Lake  (Sabine  Lake) ;  thence  by  small 
chain  of  lakes  and  Mud  Bavou  to  £a8t 
Bay  Bayou  (Galveston  Bay);  estimate, 
$2,696,967,  75,  880-882,  889-896.  Sec- 
tion 3,  Galveston  Bay  to  Brazos  River 
by  increasing  the  existing  3-f.  navigation 
to  6  f.  by  cuts  through  reefs  in  West  Gal- 
veston Bay  and  in  OyBter  Bay;  thence 
through  ridge  separating  Oyster  Bay  and 
Brazos  River,  to  Brazos  River;  estimate, 
$212, 144,  75, 881,  898.  Section  4,  Brazos 
River  to  Rio  Grande  by  canal  from  Brazos 
River  across  macsh v  prairies  and  through 
small  fresh-water  lakes  to  San  Bernard 
River;  thence  through  Cedar  Lake;  thence 
direct  to  Cany  Creek;  thence  via  Gany 
Creek  to  Mataifforda  Bay,  and  via  the  lat- 
ter to  Indianoui  Harbor.  From  Indian- 
ola to  the  Rio  Grande  a  6-f.  tide-water 
canal,  80  f.  wide  at  the  top,  follovring 
along  the  coast  line,  recommended  as  the 
only  feasible  plan;  estimate,  $3,476,644, 
75,  882.  General  discussion  of  routes: 
Section  1,  lock  projected  in  Bayoa  La 
Fourche  impracticable,  75,  878,  887. 
Dam  and  inclined  plane  impracticable, 
75,  879.  Route  via  Bayou  Teche  with  a 
cut  to  Bayou  Cypre  Mort,  and  dredging 
this  bayou  to  Vermillion  Bav,  estin^Ue, 
$1,258,538,  not  recommended,  75,  88a 
Section  4,  cuts  through  lagoona  from  In- 
dianola Harbor  to  Rio  Grande  not  per- 
manent; estimate,  $1,902,978,  75,  882. 

Private  (State  and  4M>rporate) 
Work. 

A  canal  excavated  by  the  Brazos  Oanal 
Company,  connecting  West  Galveston 
Bay  with  the  Brazos  River,  75,  898.'  A 
channel  excavated  by  the  State  from 
Espiritu  Santo  Bay  to  San  Antonio  Bay 
and  thence  to  Mesquite  Bay,  75,  898. 
Pass  dredged  between  Aransas  and  Cor- 
pus Christi  bays,  75,  899. 

Sarreyt. 

By  Capt.  Howell,  1872,  78, 66;  75, 79, 
876,  883,  889,  890,  893,  895,  897. 
By  Capt.  Howell,  1879,  79,  112. 


DORCHEAT  BATOIJ,  LA.     (See  Lake  Bigleneau;  Loggy  Bayou.) 


Ens^neert. 

Chief  of  Enginbers.    Report,  89, 217. 

Enqinebr  in  Charge:  Capt  J.  H.  Wil- 
lard.    Report,  89,  1630. 

Assistant:  H.  M.  Marshall.  Report, 
89, 1680. 


Ptaysl<;al  eharaeterlstles. 

Description  of,  89,  1630. 

Surrey. 

Examination  ordered  by  act  of  Ai^.  H* 
1881,  made,  1889,  under  direction  of  Oapt 
Willard  (report  unfavorable),  89, 1630. 
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]>OR€IIEAT  RITER.     (See  Loggy  Bayou,  La, ) 

DOVBliE  RAYOU,  TEX.  (See  Brazos  River  between  Vekuco  and  Richmond; 
West  Galvetton  Bay  Charmdf  DouUe  Bayou,  and  the  mouths  of  adjacent  streams,  Texas, 
and  Trinity  River,  Tex, 


Engtaeers. 

Chikp  of   Enoinbebs.    Reports,   01, 
235;  98,  287. 
Enoinbebs  tk  Chabge: 

Maj.  C.  J.  Allen.    Beport,  91,  1933. 

Maj.  J.  B.  Qainn,  1898.    Beport,  98, 
1512. 

Lt.  C.  8.  Bich6, 1898-.  Beport,  98, 1512. 

Lt.  C.  W.  Langfitt     Report,  91,  1935. 
K  M.  Hartrick.    Beport,  98,  1514. 


Pliyilcal  characteiitti€;«. 

Description  of,  91,  1935;  98,  1513. 

In  1898  the  meet  recent  survey  had 
shown  that  nearljr  2^00  f.  intervened 
between  6-f .  depth  in  Galveston  Bay  and 
the  same  depth  in  the  bayou,  98,  1513. 


Plan. 

In  1890  Maj.  Allen  did  not  consider  the 
bayou  worthy  of  improvement,  91, 1934. 

Projects. 

In  1898  Lt.  Bich^  estimated  it  would 
cost  either  |20,000  or  $80,000,  depending 
upon  the  plan  adopted,  to  open  a  chan- 
nel through  the  bar  at  the  bayou  mouth, 
98,  1514. 

Surrejrt. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made,  1890,  under  direction  of 
M^.  Allen,  91,  1933. 

Joint  resolution  of  Mar.  5, 1898,  called 
for  submission  of  estimates  for  opening 
a  channel  through  the  bar  at  the  mouth 
of  the  bayou.  Beport  submitted,  1898, 
by  Lt.  Bich6  (see  Projects),    98,  1512. 


ROVER  HARROR,  N.  H.     {^S^  Coch^  River,) 
DRAKES  RAY,  CAE..     (See  Pacific  Coast,  Harbor  of  Refuge,) 


Eni^eerfl. 

Chief  op  Enqinsbbs.    Beport,  77, 123. 

BoABD  OP  Enginbebs.  For  the  Pacific 
coast,  met  Aug.  6, 1876,  to  examine  cer- 
tain harbors  on  the  Pacific  coast,  with  a 
view  to  establishing  a  harbor  of  refuge. 
The  Board  reported  that  when  the  com- 


merce increases  it  may  be  necessary  to 
build  a  harbor,  77,  1051. 

Plans. 

By  Board  of  Engineers  for  a  break- 
water 1  mile  long,  estimate  $6,785,800, 
77,  1058. 


RREDOE8  AND  SNAOROATS.a 


Appropriatlom. 

1836,    18,000.00,  Lake  Erie. 

1841,      4,369.00,  Lake  Michigan. 

1852,  100,000.00,    Lakes     Chami>lain, 

Erie,  Michigan, 
Ontario,  and 
Chesapeake  Bapr, 
and  Atlantic 
coast 


Appropiiatlons— Continued. 

1855,      $1,696.15,  Lakes   Champlain 

Erie,  Michigan, 
and  Ontario. 

1855,        8,617.81,  Belief. 

1866,    550,000.00,  Western  rivers. 

1881,      50,000.00,  Shreves  patent. 

Total,  722,682.96 


RRVH  INLET,  N.  €. 


Enfftneers. 

Chiep  op  Engineers.  Beports,  91, 
170,  1425;  96,  191. 

Engineebb  in  Chabge: 

Capt  W.  H.  Bixby ,  1890.  Beport,  9 1 , 
1425. 

Maj.  W.  8.  Stanton,  1892-95.  Beport, 
96,  1372. 

AsBiflTANT.  Lt  M.  M.  Patrick.  Be- 
port, 91,  1427. 

Physical  ctaaraeteiitticd. 

Description  of,  91,  1426. 

In  1895  they  were  exactly  as  described 

aH.  R.  Doc.  No.  482, 


in  report  of  1890,  an  unbroken  beach 
3,000  to  4,000  f.  across  from  ocean  to 
sound,  and  6^  f.  above  m.  1.  w.,  96, 
1372. 

Sorveyt. 

Examination  ordered  by  act  of  Sept. 
19,  1890,  made  1890,  under  direction  of 
Capt.  Bixby  (report  unfavorable),  91, 
1426. 

Examination  between  Portsmouth  and 
Cape  Lookout  ordered  by  act  of  Aug.  17, 
1894,  made  by  Maj.  Stanton,  1895  (report 
unfavorable),  96,  1372. 

55th  Cong.,  2d  sesa. 


832 


ANALYTICAL   AND   TOPICAL   INDEX   TO 


DIJBIJ<IUE  HARBOR,  IOWA.     (8ee  Mianstipin  River  from  St.  Paul  to  Des 

Moines  Bapids. ) 

DIJCK  CREEK.     (See  Smyrna  River,  Del, ) 

DUCK  ISLAND  HARBOR,  CONHT. 


Appropriatlont. 

1890,  $25,000,  01,  758. 
1892,  35,000,  02,  666. 
1894,  30,000,  05,  776. 
1896,  24,000,  06,  696. 

Total,  114,000 

Commerce. 

No  local  commerce,  84,  684. 
NeceflBity  for  harbor  of  refuge,  87, 642. 

Contraetii. 

1891.  E.  8.  Belden,  riprap  break- 
water construction,  94  cents  pert.,  02, 759. 

180a.  S.  <&  8.  E.  Belden,  stone,  89 
cents  per  t  ($26,700),  08,  916. 

1894.  HuKhes  Bros.  <&  Bangs,  38,255 
t.  stone,  68  cents  per  1.  t,  06,  777. 

1896.  J.  F.  Quinn,  stone,  65  cents 
per  gross  t  ($16,250),  07,  952.  (An- 
nulled— no  stone  delivered,  08,  952. ) 

1897.  J.  Beattie,  stone,  77  cents  per 
gross  t  ($19,250) ,  08,  955. 

Engtneers. 

Chief  of  Enginebbs.  Reports,  84, 99; 
87,  56;  01,  66;  02,  70;  08,  76;  04,  67; 
05,  77;  06,  75;  07,  89;  08,  94;  00, 106; 
toco,  122. 

Engineers  in  Charge: 

Maj.  J.  W.  Barlow.     Report,  84,  684. 

Lt.  Col.  D.  C.  Houston,  1887-92.  Re- 
ports, 87,  641;  (Col.),  01,  757;  02,  664. 

U.  Col.  H.  M.  Robert.  189:i-95.  Re- 
ports, 08,  914;  04,  638;  (Col.),  05,  774. 

Maj.  H.  M.  Adams,  1896.  Report,  06, 
694. 

Maj.  S.  8.  Leach,  1897-.  Reports,  07, 
951;  08,  953;  00,  1161;  1000,  1331. 

Operations. 

1890-91.    5,126  t.  riprap  placed  in 


breakwater,  completing  270  1.  f.  of  work, 
01   758. 

1891-99.  18,336  t.  riprap  placed  in 
breakwater,  completing  676  I.  f.,  02, 665. 

1899-93.  8,087  t  stone  placed  in 
breakwater,  08,  915. 

1893-94.  25,925  t.  stone  deposited, 
04  639. 

1899-96.  39,414  t.  deposited,  06, 
695. 

1897-98.  20,935  t.  deposited,  08, 
953. 

1898-99.  About  4,000  t.  deposited, 
00,  1161. 

Ph7sl€»l  etaaractertfltf  es. 

Description  of,  01,  757. 

Projects. 

Bv  Maj.  Barlow,  1882,  fonnation  of  a 
small  harbor  of  refuge  by  the  construction 
of  a  breakwater  from  1,200  to  1,800  v.  in 
length,  estimate  $200,000,  87,  648. 

Modified  and  enlarged  by  Lt,  Col. 
Houston,  1886,  providing  for  the  con- 
struction of  three  breakwaters  of  riprap, 
one  extending  westerly  from  Duck  Island, 
3,000  f.  long;  one  extending  northeast 
from  Duck  Island,  1,750  f.  long,  and  the 
third  extending  southwesterly  from  Me- 
nunketesuck  Point,  1,130  f.  lone.  These 
breakwaters  to  be  of  10  f.  width  at  the 
top,  to  extend  to  6  f .  alx>ve  high  water, 
and  to  inclose  an  area  of  about  115  acres; 
estimate  $463,540,  87,  642;  01,  757. 

Snrreyi. 

Examination  ordered  by  acts  of  Aug. 
2,  1882,  and  Au^.  5,  1886,  ma<le  under 
direction  of  Maj.  Barlow,  84,  684,  and 
under  direction  of  Lt.  Col.  Houston  (see 
Projects)^  87,  641. 


DUCK  RITER,  TEMN. 


Appropriatlont. 

1880,  $7,000,  80,  1681. 

1881,  3,000,  81,  1868. 

1882,  3,000,  82,  1852. 

Total,  13,000 

Commerce. 

Requirements  of,  fairly  provided  for  by 
improvement  made,  86,  1523. 

Description  of:  small,  but  the  river 
runs  through  a  rich  country,  which  im- 
provement of  the  channel  might  develop, 
08,  2407. 


Engineers. 

Chief  of  Enoinekrs.  Reports,  80, 187, 
190;  81,  253;  82,  247;  88,  255;  84,255; 
85,  277;  86,  269;  87,  233;  88,  210;  03, 
307;  07,  424. 

Engineers  in  Charge: 

Maj.  W.  R.  King,  1879-86.  Reportis 
80,  1681;  81,  1867;  82,  1851;  83,  1497; 
84,  1651;  85, 1768. 

Lt.  Col.  J.  W.  Barlow,  1886-88.  Re- 
ports, 86,  1523;  87,  1757;  88,  1610. 

Lt.  Col.  H.  M.  Robert,  1893.  Report, 
08,  2406. 


BEPOBTS   OF   CHIEF   OF   tNGINEEBS,   U.  8.   ABMT. 
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DUCJ£  RI¥£R,  THIIIN.— Continue^l. 


C^pt  J.  Biddle,  1893.  Beport,  03, 
2406. 

A88ISTANTB: 

D.  L.  Sublett     Beport,  80,  1682. 
Lt  J.  Biddle.     Beport,  93,  2407. 

Operatloiu. 

18S^§1.  Boats  built,  and  55  snags 
and  1,281  trees  removed  by  hired  labor, 
81,  1868. 

18  S 1-83.  1,005  snags  and  trees  cut 
out,  659  c.  y.  excavated  from  channel,  and 
537  c  y.  rock  quarried  and  placed  in 
dams,  82,  1852. 

l§8d-83.  53  c.  y.  of  rock,  567  of 
gravel,  and  1,637  of  earth  excavated  from 
channel,  755  c.  y.  stone  quarried  and 
placed  in  dams,  and  1,174  trees  and  snags 
removed,  83,  1498. 

Physical  eliaractertstlcf. 

Condition  of  river,  character  of  ob- 
structions, etc.,  80,  1683. 


Description  of:  Flows  into  the  Ten- 
nessee; navigable  for  about  68}  miles. 
93,  2406. 

Projects. 

By  Maj.  King,  1879,  improving  river, 
its  mouth  to  Centerville,  68  miles,  bj  rock 
and  gravel  excavation,  construction  of 
wing-dams  and  removal  of  sna^  and 
overhanging  trees,  to  give  3-f.  navigation 
during  six  months  of  the  year.  Esti- 
mate.    $35,118,  80,  1684. 

Surreys. 

Ordered  by  act  of  Mar.  3,  1879;  made 
1880,  under  direction  of  Maj.  King,  79, 
142;  80,  1681. 

Examination  ordered  by  act  of  July  13, 
1892;  made  1892,  under  the  direction  of 
Lt.  Col.  Bobert  (report  favorable),  98, 
2406. 


BVODEMOBrA  RITER  OR  R AYOU,  L.A. 


Commerce. 

Description  of:  unimportant,  95, 1961, 
1962. 

Engineers. 

Chisf  op  Enoinebrs.  Beports,  87, 
203;  96,  279. 

Engineer  in  Charob.  Capt.  J.  H. 
Willard,  1887-95.  Beports,  87,  1489; 
95,  1961. 

Physical  characteristics. 

Description  of:  a  tortuous  creek  uniting 
with  Bayou  Castor  to  form  Little  Biver, 
95,  1962. 

RULIJTH-SIJPERIOR    HARROR,    MIN^.   AND   1¥I8.      (See   Great 

Lakes;  Nemadji  River,  Wis. ) 

Fart.  Appropriation. 

A.— Superior  City  Harbor 1816,305.64 

B.— Superior  Bay 22,628.16 

C— Superior  Bay  and  St.  Louia  Bay,  Wis 377,500.00 

D.—Duluth  Harbor 3,183,124.70 

E.—Minne«>ta  Point,  Superior  Bay,  Wis 4,895.00 

F.— AUouez  Bay 


Plans. 

Capt.  Willard,  1887,  reported  that  any 
improvement  would  be  unadvisable  and 
not  a  public  necessity,  87,  1489. 

Surreys. 

Examination  ordered  by  act  of  Aug.  5, 
1886;  made,  1887,  underdirectionof  Capt. 
Willard  (See  Plans),  87, 1489. 

Examination  ordered  bv  act  of  Aug. 
17,  1894;  report  made  by  Capt.  Willard, 
1896  (report  unfavorable),  96,  1961. 


Total 3,903,453.60 

Part  A. — Superior  City  Harbor,  IVls.,  natural  entrance  to  Bay  of 

Superior. 


Appropriations.^ 

1867,  $63,000.00,  67,  20;  68,  26. 

1869,  644,550.00,  69,  22  (allotted). 

1870,  40,000.00,  70,  33. 

1871,  60,000.00,  71,30. 

1872,  50,000.00,  72,  30. 

1873,  ^^41,322.64 


Appropriations — Continued. 

1875,  d$5,433.00,  76,  40  (allotted). 

1876,  3,000.00,  76, 36,93  (allotted). 

1878,  3,000.00,  78,  112,  1128. 

1879,  5,000.00,  79,  150. 

Total,   315,305.64 


a  Remarks  on  want  of  confllstency  and  uniformity  in  making  appropriations,  68.  79. 
» Called  $45,000.  70.  127;  74.  132. 

« Called  963,950.80,  74.  132  (allotted  from  appropnation  of  1873  for  Superior  Bay). 
d  Allotted  from  appropriation  for  repair  of  harbors  on  northern  lakes. 
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DrLlJTH-StJPERIOR  HARBOR,  HEVM.  itMR  HOS.— Continued. 
Part  A.— Superior  Cltjr  Harbor,  Uris.,  etc— <:k>ntinued. 


Commerce. 

CommerciAl  importance  as  a  futore  rail- 
road center,  67,  60;  68,  81;  78,  128. 

Commerco  requires  depth  of  16  f.  at  m. 
1.  w.,  67,  252. 

Contractu. 

lfl6T.    R.  G.  Cobum,  timber,  67, 62. 

1  §67-611.  P.  White,  iron  bolte  and 
epikefl.  Cobum  &  Ray,  framing.  D. 
Smoke,  materials.    67,  57,  62;  68,  83. 

1869.  R.  G.  Cobum,  materials  and 
labor,  69,  72. 

1§74.  Proposals  for  stone,  $5.15  to 
$13.95  per  cord,  74,  134. 

1S76.  H.  M.  Peyton  A  Co.,  brush- 
work,  76,  ii,  319. 

Enfftneert. 

Chief  op  Enginbsbs.  Reports,  66,  iii, 
9;  67,  20,  252;  68,  26;  69,  23;  70,  33, 
127;  71,  30;  72,  29;  78,  'SO;  74,  36;  75, 
40;  76,  93;  77,  97;  78,  112;  79,  150. 

Board  op  Enginbsbs.  Convened  at 
Chicago,  111.,  Apr.  16,  1873,  to  consider 
and  report  on  best  mode  of  applying  ap- 
propriation of  Mar.  3,  1873.  Recom- 
mended (1)  completion  of  piers  at  both 
Superior  entrance  and  Duluth  Canal,  with 
dredging  at  both  entrances;  (2)  dredging 
channel  in  Superior  Bay  from  the  natu- 
ral entrance  to  the  docks  of  Superior  City 
and  Duluth.  Report,  78,  129.  (Col. 
Macomb,  Lt.  Col.  Tower,  and  Majs. 
Weitzel,  Houston,  and  Farquhar. ) 

Engineers  in  Charge: 

Maj.W.  F.  Raynolds,  1866-67, 66,  in,  8. 
Reports,  66,  iv,  87;  67,  256. 

Maj.  J.  B.  Wheeler,  1867-70.  Reports, 
67,  55;  68.  79;  69,  71. 

Maj.  D.  C.  Houston,  1870-73.  Reports, 
70,  89;  71,  108;  72,  111. 

Maj.  F.  U.  Farquhar,  1873-78.  Reports, 
73,  128,  131;  74,  132;  75,  183;  76,  ii, 
319;  77,  837;  78,  1128. 

Capt.  C.  J.  Allen,  1878-79.  Report,  79, 
1468. 

AssisTA  vrs  * 

H.  Bacon.  Reports,  67,  60;  68,  80; 
69,  71. 

E.  C.  Clark,  68,  82. 

J.  B.  Schrom,  68,  82. 

Capt.  J.  W.  Cuvler,  69,  23,  71. 

Capt.  A.  M.  Miller.     Report,  72,  111. 

J.  P.  Frizell.  Report  (historical  sketch 
of  the  work),  79,  1470. 

Efltlmatef.  (See  Plans  and  Projects.) 
By  Maj.  Raynolds,  two  pile  piers  5,000 
f.,  $178,000,  66,  iii,  10,  iv,  89;  with  2,000 
f.  single  row  of  piling,  $145,500,  66,  iv, 
89;  200  f.  longer  on  each  pier,  $25,000, 
67,  256. 


By  H.  Bacon,  4,300  f.  crib  piers  20  f. 
wide,  with  42,000  c.  y.  dredging,  $309,716, 
67,  62;  for  cut  through  Minnesota  Point 
(110,000  c.  y.  dredging)  and  3,000  f.  crib 
piers  20  f.  wide,  $252,780, 67,  62;  for  crib 
piers,  one  to  18  f.  water,  and  stone  pro- 
tection to  l)each  at  Minnesota  Point, 
$263,300^  68,  26,  84.  Estimates  dimin- 
ished, with  reasons  therefor,  68, 83. 

By  Maj.  Wheeler,  completion  of  the 
work,  1869;  extension  of  piers,  $155,300, 
69.  73;  70,  90. 

By  Maj.  Houston,  additional,  $10,000, 
72,  111. 

Operatlom. 

Historical  sketch  of  operations,  79, 
1470. 

1867-68.  768 1.  f.  north  pier,  Minn., 
built;  374}  cords  of  stone  aepoedted  at 
Minnesota  Point  as  embankment  to  cloee 
outlet,  67,  61;  74, 132;  68, 812;  69,  23. 

1 868-69.  320 1.  f.  north  pier,  Minn., 
built;  32  1.  f.  south  pier.  Wis.,  built;  178 
f.  wing-dam  built,  69,  23;  70,  127. 

1869-70.  32 1.  f.  north  pier,  Minn., 
built;  608 1.  f.  south  pier,  Wis.,  built,  70, 
89. 

1870-71.  768 1.  f.  north  pier,  Minn., 
built;  96 1.  f.  south  pier.  Wis.,  built,  71, 
30'  79  1473. 

1871-791  768 1.  f.  north  nier,  Minn., 
built;  1,184  1.  f.  south  pier.  Wis.,  built; 
scraping  in  channel  (10  f.  depth  gained), 
72  30  111. 

i879-73.  200 1.  f.  northpier,  Minn., 
built;  0  792  1.  f.  south  pier,  Wis.,  built; 
scraping  (12 f.  depth  gained),  78, 30, 131. 

1 8 74-75.  ISo operations(  12} f .  depth 
gained),  76,  183. 

1875-76.  300 1.  f.  north  pier,  Minn., 
built;  720  f.  brash  protection  of  beach 
(12  f.  depth  gained),  76,  93,  ii,  319. 

1 8 76-7  7.  Repairs  to  north  pier,  77, 
97. 

187  7-78.  A  brash  and  stone  protec- 
tion built  at  the  ''opening"  on  Minne- 
sota Point,  and  repairs  to  outer  cribs,  78, 
112  1128. 

1878-79.  3,000  willows  set  out  on 
beach;  dredging  (10  f.  depth  gained),  79 
1468. 

Pliirslcal  characteristics. 

Of  west  end  of  Lake  Superior,  71, 1471. 

Of  Superior  Bay  and  channel  at  the 
mouth  of  the  St.  Ix>uis  River,  66,  iii,  9, 
iv,  88;  67,  60. 

Ice  in  bay,  68,  82. 

Plan.    ( See  EsUmaies,) 

By  H.  Bacon,  for  cut  across  Minnesota 
Point  200  f .  wide,  with  cribbed  sides,  67, 
61. 


0642  feet+lGO  feet. 
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DU1.1JTH-SIJPERIOR  HARBOR,  MVi'fi.  AIVB  l¥is.— Continued. 
Part  A.— Superior  City  Hartior,  Wit.,  etc.— Continued. 


ProJeet«    ( See  Eaimaten. ) 

By  Maj.  Raynolds,  to  close  entrance  to 
St.  Looifl  River  from  800  to  300  f.  by  two 
piers,  on  the  south  2,000  f.,  on  the  north 
3,0001.,  to  12  f.  water,  without  dredging 
(which  would  benefit  interested  parties) ; 
cost,  $178,000,  66,  iii,  10,  iv,  89.  If  to  16 
f.  water,  $50,000  additional,  67,  252;  to 
14  f.  water.  $25,000, 67,  256.  As  adopted, 
included  protection  to  beach  on  Minne- 


sota Point  by  enrockment  of  rubble  stone; 
crib  piers  3,904  1.  f.,  1  to  18 f.  water;  cost, 
$263,300,  68,  26,  81. 

Surreyii. 

Made  by  United  States  Lake  Survey  in 
Aug.,  1866,  66,  iv,  88;  67,  559. 

Made  from  ice  in  1869-70,  70,  89. 

Special  survey  by  Maj.  Houston  and 
W.  H.  Newton,  C.  E.,  78,  137  et  seq. 
(See  Superior  Bay, ) 


Part  R. — Superior  Ray,  l¥lf.   (See  Duluth  Harbor  and  Superior  City  Harbor.) 


Appropriation. 

1873,  $100,000,  78,  30;  (but  $22,628.16 
expended,  74,  132). 

Contract. 

Dodge  &  Moses,  1873,  dredging,  18} 
and  28  cents  per  c.  y.,  78,  131, 132. 

Engineers. 

Chief  OP  Engineers.  Reports,  78,  30; 
74,  35.  Decision  on  report  of  Board 
of  Engineers,  78,  130.  Report  to  Secre- 
tary of  War  on  survey  by  Maj.  Houston 
and  W.  H.  Newton,  C.  K,  78,137. 

Board  of  Engineers.  Convened  at 
Chicago,  111.,  April  16,  1873.  Recom- 
mended a  certain  order  for  expenditure 
of  the  $100,000  appropriated,  79,  1474. 
Report,  78,  129.  Decision  of  Chief  of 
Engineers,  78,  130.  (Col.  Macomb,  Lt.- 
Col.  Tower,  and  Majs.  Weitzel,  Houston, 
and  Farquhar. ) 

Enoineebs  in  Charge: 

Maj.  D.  C.  Houston,  1873.  Report,  78, 
141, 148. 

Maj.  F.  U.  Farquhar,  1873.  Report, 
78, 128, 132. 

AsBOBrrANTs: 

J.  Pierpont,  1873  (special  survey). 
Report,  78, 162. 

J.  P.  Frizell.  Report  (historical sketch 
of  the  work),  70,  1470. 

Estimatei.     {See  Projects.) 

Maj.  Farquhar,  repairs  of  dike,  $55,000, 
78,  132;  $87,199,  74,  133.  Dredging, 
$100,000  in  addition  to  $100,000  appro- 
priated, 78, 132. 

Operatlonflk    ( See  also  Survey. ) 

Historical  sketch,  79, 1470. 

IS 73-74.  Dredging  commenced  in 
channel    from    deep  water  to  Quebec 


wharf.  An  opening  was  made  in  dike 
and  two  protection  cribs  placed  therein, 
78,  132;  74, 132. 

Phyiical  charactertstlet. 

Mean  water  level  of  Superior  Bay,  78, 
140. 

Physical  geography  of  west  end  of 
LakeSuperior,78,141;  79,1471. 

Project. 

By  Board  of  Engineers,  channel  200  f. 
wide  and  13  f.  deep,  from  the  existing 
channel  in  Superior  Bay  to  Quebec  wharf, 
Superior  City,  an  opening  to  be  made 
through  the  dike,  78, 130. 

Secretary  of  l¥ar. 

Letter  to,  from  Gov.  C.  C.  Washburn,  of 
Wisconsin,  appointing  W.  H.  Newton,  of 
Minneapolis,  Minn.,  as  engineer  on  part 
of  State  of  Wisconsin  to  make  special  sur- 
vey of  Superior  Bay,  etc.,  78, 149. 

Survey!. 

Observations  made  on  currents  and 
water  levels,  72, 106. 

Special  survey  bv  Maj.  Houston  and 
W.  H.  Newton,  C.  E.,  at  request  of  gov- 
ernor of  Wisconsin,  78,  137,  et  seq.;  79 y 
1474.  Mr.  Newton's  criticism  of  Maj. 
Comstock's  tide-gause  record.  Letter 
from  Maj.  ComstocK,  78,  139.  Maj. 
Houston's  report,  78,  141,  148.  J.  Pier- 
pont's  report,  78,  162.  Report  of  W.  H. 
Newton,  C.  E.,  to  Secretary  of  War,  78, 
173. 

Survey  ordered  by  act  of  March  3, 1879, 
to  determine  the  b^t  and  most  econom- 
ical plan  for  harbor  improvement  for  the 
head  of  Lake  Superior,  79, 136, 1469. 

Maps.  List  of  maps  accompanying  re- 
ports on  the  special  survey,  78, 155. 


Part  C. — Superior  Bay  and  St.  Louis  Bay,  l¥ls.    (See  Duluth  Harbor, 

Minn.) 


Appropriations. 

1880,  15,000,  80,  1882. 

1881,  10,000,  81,  2025. 

1882,  40,000,  82,  2105. 
1884,  45,000,  84,  1820. 
1886,  22,500,  86,  1636. 
1888,  50,000,  88,  1811. 


Appropriations — Continued. 
1890,    $65,000,  90,  2294. 
1892,      70,000,  92,  2136.  • 
1894,      50,000,  96,  2552. 
1896,      20,000,  96,  2349. 

Total,  377,500 
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DrLlTTII-SUPEBlOR  HARBOR,  SUNN.  AND  ITig.— Oontinoed. 
Part  €.— Superior  Bay  and  St.  Lioult  Bay,  IVIs.— Continaed. 


Commerce. 

Larse  harborage  of  bay,  80,  1886. 

Decline  of  commerce  up  to  1880,  81, 
269. 

NeceosUy  in  1881  for  increased  harbor- 
age, 81,  2027. 

Increase  of' commerce,  88,  1623;  87, 

ia50. 

Channels  in  Superior  Bay  should  be 
deepened  to  correspond  with  increased 
demands  of  vessels,  86,  1859,  1964;  86, 
1636. 

In  1895  it  amounted  to  147,304,140  per 
annum,  96,  2348. 

Contracts. 

1 SS 1.  Williams  &  Upham,  dredging, 
18  and  20  cents  per  c.  y.,  82,  2105. 

1 SS3.  Williams  &  Upham,  dredging, 
17  cents  per  c.  v.,  88,  1621. 

1 584.  Williams  <&  Upham,  dredging, 
24  cents  per  c.  y.,  84,  1818;  15  cents  per 
c.  y.,  86,  1947. 

1SS6.  C.  8.  Barker,  dredging,  18 
cents  per  c.  v.,  87,  1949. 

1585.  C.  8.  Barker,  dredging,  14} 
cents  per  c.  y.,  89,  2013. 

1S91.  C.  8.  Barker,  dredging,  14 
cents  pure,  y.,  91,  2498. 

1S93.  C.  8.  Barker,  dredging,  14} 
centsperc.  v.,  93,  2672. 

1893.     E.      McCue, 
$4,589.80,  94,  2022. 

1§94.  C.  8.  Barker,  dredging,  12} 
cents  per  c.  y.  R.  B.  Dear,  pier  repairs; 
tinil)er,  $15.50  per  1,000  f.,  b.  m.;  rock, 
$6  per  cord,  96,  2553. 

1§96.  F.  L.  McDonald,  pier  repairs, 
$5,167,  96,  2553. 

Eni^tneerfl. 

Chiefof  Engineers.  Reports,  80, 201 ; 
81,  269;  82,  264;  83,  273;  84,  272;  86, 
294,  296;  86,  288;  87,254;  88,  230;  89, 
270;  90,  243;  91,  312;  92,  298;  93,  338; 
94,  310;  96,  346;  96,  303. 

Board  of  Engineers.  Convened  by  8. 
O.,  No.  3,  C.  of  E.,  1881.  (Maj.  Houston 
and  Capts.  McKenzie  and  Allen ) ,  Reports, 
80,  2024,  2029.     (See  Prcjects.) 

Engineers  in  Charge: 

Maj.  F.  U.  Farquhar,  1879.  Report,  79, 
1468. 

Maj.  C.  J.  Allen,  1879-86.  Reports,  80, 
1880;  81,  2024;  82,  2103;  88,  1618;  84, 
1818;  86,  1944,  1959;  86,  1632. 

Capt.  J.  B.  Quinn,  1886-91.  Reports, 
87,1945;  (Maj.), 88, 1809;  89,2010;  90, 
2291. 

Capt.  W.  L.  Fisk,  1891-92.  Reports, 
91,  2495;  92,  2132. 

Maj.  C.  B.  Sears,  1893-96.  Reports, 
93,  2668;  94,  2019;  96,  2549;   96,  2346. 


pier     repairs. 


Assistants: 
J.  P.  Frizell.     Report,  80,  1889. 
G.  Wells.     Report,  83,  1621. 
J.  B.  Parkinson.     Report,  86,  1963. 

Ijegal  proceedings. 

Title  to  the  land  occupied  by  the 
southerly  pier  not  vested  in  the  United 
States,  and  the  necessary  steps  to  secure 
the  title  recommended,  93,  2668;  94, 
2019;  96,  2550;  96,  2347. 

Operatioiis.a 

1870-§O.  Dredging  at  Rices  and 
Connors  points.  Repairs  to  piers  at  entry 
and  the  preservation  of  Minneeotaand 
Wisconsin  points,  by  hired  labor.  SO, 
201,  1880. 

1 8SO-§  1 .  Repairs,  by  hired  labor,  to 
piers  and  shore  protection  at  Minnesota 
Point,  81,  2024. 

1§81-SI3«  Repairs  to  piers  at  entry 
and  dredging  53,466  c.  y.  from  the  entry 
Nemadji  River  and  Quebec  wharf  chan- 
nels, 82,  2103. 

l§§d-§3.  Protection  of  Minnesota 
Point  Beach,  by  hired  labor,  103,629  c.  y. 
dredged  from  channels  at  the  entry,  Que- 
bec wharf,  and  Northern  Pacific  R.  R 
dock,  83,  1619. 

1  §  8  3-84.  Repairs  by  hired  labor,  to 
Minnesota  Point  snore  protection;  90,674 
c.  y.  dredged  from  channels  at  entry,  Que- 
bec whan,  and  Northern  Pacific  R.  R. 
dock,  84,  1818. 

1884-86.  Extensive  repairs,  by  hired 
labor,  to  867  1.  f .  of  the  south  pier,  with 
slifi^t  repairs  to  north  pier  and  sand  fence 
at  the  opening;  152,788  c.  y.  dredged  from 
channels  at  the  entrv,  Quebec  wharf,  and 
Northern  Pacific  R.'R.  dock,  86,  1944. 

1885-86.  Repairs  to  piers  at  entry, 
by  hired  labor;  34,485  c.  y.  dredged  from 
channels  at  entry,  in  8t.  Louis  River,  and 
at  Quebec  and  Northern  Pacific  R.  R- 
docks,  86, 1634.  Ruling  depths  of  chan- 
nels dredged,  86,  1634. 

1886-87.  Deepening  channel  along 
Wisconsin  dock  line,  St.  Louis  Bay,  87, 
1947. 

1887-88.  32,473  c.  y.  dredged  from 
channels  and  dock  area,  88,  1810. 

1888-89.  75,700  c.  y.  dredged,  88, 
201L 

1889-90.  84,286  c.  y.  dredged,  90, 
2292. 

1890-91.  110,375  c  y.  dredged,  91, 
2496. 

1 89 1-99.  165,875  c.  y.  dredged,  93, 
2134. 

1899-94.  68,966  c.  y.  dredged  and 
piers  strengthened,  93,  2670;  94,  2019. 


a  History  of  prcvioas  operations,  70, 1470 ;  86,  288, 16S2. 
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337 


DIHLIJTH-SIJPERIOR  HARBOR,  mWMTH.  AND  Wlli.— Continued. 
Part  C— Superior  Bay  and  St.  lioult  Bay,  H^ls.— Continued. 


1S94-!M*  North  and  south  piers  re- 
paired,  and  dredging  in  progress,  95, 

1995-96.  Dredging  of  preceding 
year  completed,  96,  2347. 

Physical  cliaraeteriBticfl. 

Changes  at  head  of  bay,  80, 1885,  1889. 

Movement  of  drift,  80,  1886. 

Time  of  opening  and  closing  bay  in 
winter,  80,  1889. 

Oscillation  of  lake  surface,  80,  1891. 

Description  of  St.  Louis  Bay  and  River, 
85,  1963. 

Description  of,  88,  1809;  89,  2010. 

Shoaling  on  the  Wisconsin  side,  98, 
2668;  94,  2019;  95,  2551;  96,  2347. 

Plant. 

By  Maj.  Allen,  1885,  for  improvement 
of  St.  Louis  Bay  by  dredging  a  channel 
250  f.  wide  and  16  f.  deep  on  the  Wiscon- 
sin side  past  Connors  Point  to  1,000  !. 
along  the  railroad  bridge.  Estunate, 
$70,950.     85,  1959,  1963;  87,  1947. 

Projects. 

By  Board  of  Engineers,  1881,  enlarge- 
ment of  harbor  area  and  channel  facili- 
ties by  deepening  to  16  f.  the  channel  in 
entry  between  the  piers,  and  from  thence 
parallel  to  shore  of  Superior  Bay,  past  the 
mouth  of  Nemadji  Kiver,  to  Quebec 
wharf,  thence  alon£  west  side  of  bay  to 
an  intersection  with  the  channel  of  the 
St.  Louis  River  opposite  Connors  Point; 
also  tiie  deepening  of  Nemadji  River  for 
about  half  a  mile;  estimated  cost  of 
dred^ng,  $287,080;  the  preservation  of 
existmg  piers  by  repairs  at  an  estimated 
cost  of  $25,000.  Estmiated  cost  of  entire 
project,  $312,080,  81,  270,  2024,  2028; 
82,  2103. 

lu  1884  Congress  provided  for  deepen- 


ing to  16  f.  the  channel  of  the  St.  Louis 
River  within  Superior  Bay,  thereby  add- 
ing $33,000  to  the  original  estimate  for 
existing  project,  85,  294,  1962;  86, 1633; 
87,  1948. 

In  1888  the  estimated  cost  of  $345,080 
was  increased  by  $1 14, 156,  for  completion 
of  the  channel  along  the  Wisconsin  dock 
line  in  St.  Louis  Bay,  making  the  total 
required  for  completion  of  the  extended 
project,  in  1888,  $341,736,  88, 1810,  1811. 

By  Maj.  Sears,  1892-93,  expending  the 
appropriation  of  1892,  $70,000,  as  follows: 
Pier  repairs;  dredging  entry  and  widen- 
ing channel  at  narrow  points  up  to  and 
through  the  Quebec  channel;  for  a  new 
channel  from  Quebec  dock  along  the 
west  side  of  Superior  Bay;  for  widening 
channel  in  St.  Louis  Bay;  for  extending 
channel  in  St.  Louis  Bay  westward  along 
the  West  Superior  dock  line,  93,  2669. 

By  Maj.  Sears,  expending  $30,000  of  the 
appropriation  of  1894  in  extending  the 
Superior  dock  line  channel,  and  $15,000 
in  dredging  along  the  Wisconsin  aock 
line,  95,  2551. 

Congress  by  act  of  1896  authorized  the 
deepening  of  all  the  channels  to  depth  of 
20  I.  witn  corresponding  widths,  the 
dredging  of  turning-basins  at  the  junc- 
tions of  the  channels,  and  the  renewal  of 
the  entrance  piers,  96,  2347. 

Sunreys. 

Under  direction  of  Capt  Allen,  1880, 
to  determine  the  best  plan  for  harbor  im- 
provement for  the  heaa  of  Lake  Superior, 
80,  1884,  1889. 

Survey  of  St.  Louis  Bay  and  River  from 
Connors  and  Rices  points  to  foot  of  first 
falls,  ordered  by  act  of  Julv  5, 1884,  made 
under  direction  of  Maj.  Allen,  85,  1959. 

Maps.     85,  1944;  87,  1944;  90,  2292. 


Part  D. — Dniuth  Harbor,  IHlnn.     (See  also  Parts  A,  B,  and  C. ) 


Appropriations. 

1871,   $60,000.00, 

50,000.00, 

0  36,049.20, 

10,000.00, 


1872, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 


35,000.00, 
15,000.00, 
30,000.00, 
25,000.00, 
25,000.00, 
40,000.00, 
45,000.00, 
45,000.00, 
56,250.00, 
80,000.00, 
100,000.00, 
125,000.00, 


71,30. 

72,29. 

71,  838;  78,  131. 

74,  132. 

75,40. 

76,  93. 

78,  111,  1127. 

79,  150. 

80,  1876. 

81,  2022. 

82,  2098. 
84,  1813. 
86,  1631. 
88,  1807. 
90,  2288. 
92,  2130. 


Approprlationi — Continued . 
1894,  $75,000.00,  95,  2538. 
30,000.00,  96,  2343. 
437,500.00,  97,  2594. 
770,138.00,  98,  2227. 
300,000.00,  99,  2613. 
793,187.50,  1900,  3557. 


1896, 
1897, 
1898, 
1899, 
1900, 


Total,  3,183,124.70 

Commerce. 

Interests  of  commerce  set  forth  in  de- 
tail in  S.  Doc.  68,  4l8t  Cong.,  2d  sess. 

Present  needs  of  shipping,  89,  2006. 

Harbor  Basin:  Used  much  by  a  large 
commerce  bound  to  West  Superior,  93, 
2657;  94,  2014;  95,  2534;  96,  2340. 


9207—02- 


a  Allotted  from  $100,000  for  Duluth  and  Bay  of  Superior. 

—22 
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1971.  Man^rer  &  Gray,  10  cribe  50  f. 
by  30  f..  71,  107. 

1S7S.  Maneer  &  Grev,  repairing 
piers,  Dalnth  Canal.  73,  131. 

1117^  Paitlee  &  Dodipe,  dredging,  15 
cents,  75,  181. 

1 677*  Williams!  &  Upham.  dredging, 
14i  cents  per  c.  v.,  77,  837. 

1  l!i  79.  Wil  1  iams  &  Upham,  dredging, 
12  cent^  per  c.  v.,  79.  1465;  dreilsring,  14 
cents  per  c.  v.,  80.  1S77. 

1 9  HO.  \Villiaiiis  i^  Upham,  dredging, 
16  cents  per  c.  v.,  81,  2022. 

lK9i  1»  WilliAins  v^  Upham,  dredging, 
14  cents  per  c.  v.,  81,  2022. 

lli^ti.  Williams  i^  I'pbam,  dredging, 
16  cents  per  c.  v.,  83,  1616. 

1  !ilS4.  William?  &  Upham,  dredging, 
14  cents  per  c,  v.,  85,  liMO. 

lli |i 7.  Will iam:>:, U pham  A  Co. ,  dredg- 
ing. 15i  ctMits  {ler  c,  v..  87,  1U40.  C.  8. 
Baker,  rei>airs  to  piers  and  placing  buoys 
and  construction  of  crib,  87,  ItMl. 

1  §  |i li.  Will iams,  U pha in  «fc  Co. ,  dretlg- 
ingi  ^^i  cents  per  c.  v.,  89,  2004. 

1II90.  Williams,'  Dougherty  &  Up- 
ham, dredging,  14  cents  |>er  e,  y.,  91. 
2492. 

1899.  F.  H.  Qiiinby  and  F.  Omers. 
constructing  protei'tion  crib  and  repairing 
canal  pier,  llO.OOO.  92,  2130.  Williams. 
I^ngheriv  <fc  Upham,  dreilging,  15  and 
21  cents  i*er  c.  y.,  93,  2662. 


North  Shore  Channel:  IncreMiiig  com-  I 
merce,  98,  2658;  94,  2015;  95,  2^34;  i 
98,2340. 

Rices  Point  Channd:  By  fax  the  meet 
important  part  of  the  harbor  improve- 
ment at  the  head  of  the  lake,  98,  2658; 
94,  2014;  95,  2534;  96,  2340. 

The  value  of  the  lake  commerce  enter- 
ing and  leaving  Dalnth  in  1895  was  esti- 
mated at  nearlv  $50,000,000,  96,  2341; 
1896,  at  1112,000,000,  97,  2593;  in  1897, 
at  neariv  $120,000,000,  98,  2225. 

Description  of,  95,  2542,  2543. 

The  commercial  interests  of  Dulath  and 
Superior  identical  and  of  great  impor- 
tance, 95,  2579.  I 

The  great  bulk  of  the  comment  paa&- 
in^  through  the  Sault  Ste.  Marie  Canal, 
Mich.,  goes?  to  the  harbors  of  Dulnth  and  - 
Superior,  93.  2659;  94.  2016;  95,  25:)5, 
25^0. 

Constniction  of  20-f.  channels  recom- 
mended, 95.  2535,  2580. 

Comparative  table  of  ver^^el  commerce 
of  a  number  of  ports  of  the  U.  S.  for 
18^>t>-97,  which  snows*  Duluth-Superior 
Harbor  to  be  fourth  in  ve««el  tonnage 
and  sixth  in  value  of  commerce  by  water 
alone,  98.  2225. 


1994.  Same  firm,  dredging,  ISf^, 
15,  and  20  cents  per  c  y.,  95,  2545. 
Dwyer  &  Amory,  oonatructing  two  sig- 
nal statioos,  $508,  95,  2546.  £.  McGue, 
pier  repairs,  $5,099.35,  95,  2546. 

1896.  West  Duluth  Land  Co.,  dredg- 
ing out  dike,  40  cents  per  1.  f.  Williams, 
Green  &  Williams,  dredginj^,  12  cents  per 
c  y.  C.  8.  Barker,  drraging,  11}  cents 
per  c  y.    97,  2596. 

1897.  S.  Meneice,  pier  repairs, 
$552.25.  Williams,  Green  &  WUliams, 
and  also  C.  S.  Barker,  dredging,  7},  8, 
and  10  cents  per  cv.  97,2597.  F.Davis, 
pier  repairs,  etc,  $24,217.10.  J.  N.  Den- 
nis, pile  dike  construction,  $4,995.  Du- 
lnth Dredge  and  Dock  Co.,  removing  old 
dock, about $500.  98,2230.  J.H.Carl- 
son, furnishing  and  placing  riprap  at 
Superior  entry  piers,  71  cents  per  s.  t, 
$28,400.  Moran  &  O'Brien,  bnilcUngboat- 
house,  $386.57.  F.  P.  lims,  bmlding 
boathouae,  warehouse,  dock,  oilhouse, 
etc.,  about  $3,000.    98,  2231. 

1  §98.  King  &,  Steele,  building  saper- 
structure  for  south  pierof  canal  entrance — 
dred^ng,  timber,  piles,  rock,  etc. — ^total, 
$170, i79.50.  C.  B.  B.  Inman,  removing 
wreck,  $1,300.  98,2233.  King  <!b  Steele, 
construction  of  concrete  blocks  for  south 
pier  of  canal  entrance,  $4.95  per  c.  y.  of 
concrete,  98,  2234. 

1899.  NorthwestemLimeGo.,12,000 
bbls.  Portland  cement,  $2.19  per  bbl., 
99,  2615.  Butler-Ryan  Co.,  saperstme- 
ture  of  north  pier  (dredging,  20  cents 
per  c.  y. ;  lumber,  piles,  iron  work,  rock, 
gravel,  plant,  cribs),  $160,330,  99,  2616. 
C.  Stone,  setting  footing  concrete  blocks, 
south  pier;  buiuiuig  concrete  snperstrac- 
ture,  south  pier;  building  and  placing 
concrete  footing  blocks,  north  pier; 
$38,313.70,  99,  2617. 

1 990.  Northwestern  lime  Co. ,  9.000 
bbls.,  Portland  cement,  $2.29  per  bbl. 
C.  Stone,  concrete  superstructure  of  north 
pier;  setting  footing  blocks,  $41,796.40. 
1900,  3559. 


Chikf  of  Enginkebs.  Reports,  70, 38; 
71.  30;  72,  29;  78,  29, 137;  74,  35;  75, 
39;  76,  93;  77,  97;  78,  111;  79,  149; 
80,  200;  81,  268;  82,  264;  88,  272;  84, 
271;  85,  294;  86,  287;  87,  253;  88,  229, 
89,  268,  274;  90,  242,  247;  91,  311;  92, 
297;  93,  337;  94,  309;  95,  343,  352;  96, 
301;  97,  386;  98,  379;  99,  449;  1900, 
514.  Report  to  Secretary  of  War  on  the 
canal  and  dike  and  their  effect  on  the 
harbor  of  Superior,  Wis.,  72,  150.  Di^ 
ret*ts  the  order  of  expenditure  of  the 
$100,000  appropriated  for  the  works  in 
this  vicinity,  73, 130. 


BEPOBTS   OP   CHIEF  OF   ENOINEEBS,  U.  8.  ABMT. 
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BOAJEtDS  OF  £moINBBB8. 

Convened  at  Milwaukee,  Wis.,  1870. 
Beoommended  the  third  plan,  that  for 
dredging.  Beports,  70,  125;  79,  1472. 
(Col.  Macomb,  Lt.  Col.  Baynolds,  MaJH. 
Wheeler,  Weitzel,  and  Mcrarland.) 

Convened  at  Chicago,  111.,  1873.  Beo- 
ommended a  certain  order  of  expendi- 
ture of  $100,000  appropriated  for  the 
works  in  this  vicinity.  Keport,  73,  129. 
{Col.  Macomb,  Lt,  Col.  Tower,  Majs. 
Weitzel,  Houston,  and  Farquhar. ) 

Convened  at  Dnluth  by  S.  0.,  No.  3, 
1881.  Beport,  81,  2026.  (Maj.  Hous- 
ton and  Capts.  Mackenzie  and  Allen. ) 

A  commission  convened  Sept.  24,  1894, 
under  authority  of  S.  O.,  No.  40,  dated 
Aug.  18,  1894,  to  consider  and  report  on 
the  cost  of  deei)ening  the  harbors  of  Du- 
luth  and  Superior  to  20-foot  depth.     Be- 

rrt,  96,  2539.     (Gen.  O.  M.  Poe,  Maj. 
F.  Gregory,  and  Maj.  C.  B.  Sears. ) 

Engineers  in  Chabob: 

Maj.  J.  B.  Wheeler,  1870.  Beport,  70, 
110. 

Maj.  D.  C.  Houston,  1871-73.  Beports, 
71,  107;  72,  106;  78,  135. 

Maj.  F.  U.  Farquhar,  1873-78.  Beports, 
73,  128;  74,  131;  76,  181;  76,  ii,  317; 
77.  837;  78.  1127. 

Capt.  C.  J.  Allen,  1878-86.  Beports, 
79, 1465;  (Maj.)  80, 1875;  81,  2019;  82, 
2095;  88,  1613;  84, 1809;  86,  1937;  86, 
1627. 

Capt.  J.  B.  Quinn,  1886-92.  Beports, 
87, 1935;  (Maj.)  88, 1803;  89,  2000;  90, 
2285,  2310,  2311;  91,  2489. 

Capt  W.  L.  Fisk,  1892.  Beport,  92, 
2128. 

Maj.  C.  B.  Sears,  1893-1900.     Beports, 

98,  2657;  94,  2014;  96,  2533,  2579;  96, 
233&;  97,2592;  98,2223;  99,2611;  1900, 
3554. 

A  SflT^T  A  NTS  * 

Capt.  J.  W.  Cuvler.     Beport,  70,  111. 

Capt.  A.  M.  Miller.     Beport,  72,  105. 

T.  Shiele,  79,  1466;  80,  1878. 

J.  P.  Frizell.  Keport  ( historical  sketch ) , 
79,  1470. 

G.  Wells.    Beports,  82, 2098;  84, 1816. 

8.  L.  Bice.     Beport,  90,  2318. 

Lt.  G.  D.  Fitch.     Beport,  90,  2320. 

F-  J.  Dover.  Beports  (dredging),  99, 
2623;  1900,  3569. 

J.  H.  Darling.     Beports  (piers,  maps), 

99,  2633;  1900,  3566. 

C.  Coleman.     Beport  (piers),  99,  2644. 

Eitimates.    (See  PUms  and  Projects. ) 

Detailed,  of  Capt.  Cuyler,  for  improve- 
ment, 3  plans,  70,  113. 
By  Maj.  Houston,  for  increasing  the 


strength  of  the  breakwater,  $367,000,  78, 
135. 

By  Maj.  Farquhar.  1874,  for  dredging 
1.078,957  c.  y.,  25  cents,  $269,739,  74, 
132;  76,  ii,  318;  77,  838.  For  rebuild- 
ing dike,  $87,199.  74,  133.  Bepairs  of 
piers,  1875,  $6,305,  76,  182;  76,  ii,  318. 


proeeedlngf* 

The  ownership  of  the  land  occupied  by 
canal  entrances  not  invested  in  the  United 
States,  93,  2657;  94, 2014;  96, 2533;  96, 
2340.  Efforts  to  secure  ownership,  96, 
2533. 

By  condemnation  proceedings  the  land 
on  which  the  bench  marks  of  the  base 
line  of  the  primary  triangulation  of  ijake 
Superior  were  situated  was  procured  in 
1894-95,  96,  2537. 

Proposed  rules  and  regulations  for  the 
government  of  navigation  in  the  various 
channels,  96,  2536. '  In  1897  the  Secre- 
tary of  War  prescribed  rules  and  regula- 
tions for  using  the  channels  of  the  harbor 
to  the  groat  convenience  of  vessel  inter- 
ests. These  rules  required  rafts  to  use 
the  Superior  entrance  and  to  keep  out 
entirely  of  the  Duluth  Canal,  and  to  use 
the  raft  spans  of  drawbridges  instead  of 
the  drawspans.  Copy  of  the  rules,  etc., 
98,  2226. 

The  city  of  Duluth  deeded  to  the  United 
States  all  its  landed  interests  in  and  adja- 
cent to  the  Duluth  Canal.  Condemnation 
proceedings  instituted  for  the  remainder 
of  the  land  needed,  97,  2593. 

Acquirement  of  title  to  land  needed 
for  harbor  improvement.  Condemnation 
proceedings  for,  and  purchase  of  land, 
98,  2224;  99,  2611;  1900,  3555.  Con- 
demnation for  part  of  the  land  stopped  be- 
cause of  exorbitant  awards,  1900,  3555. 

Eiegifilatlon. 

Besolutions  of  legislature  of  Minnesota 
and  report  of  its  select  committee  on 
necessity  for  improvement  of  the  harbor, 
S.  Doc.  58,  41  st  Cong.,  2d  schh.  Injunc- 
tion by  United  States  against  Duluth 
Canal,  72,  106. 

Congress,  1894,  authorized  the  opening 
of  negotiations  for  the  acquirement  by 
the  United  States  of  ownership  of  the 
land  on  whi(;h  are  situated  the  canal  en- 
trances, 96,  2533. 

OlMtractlons. 

The  towing  of  large  bag  rafts  obstnict- 
ing  waterways  and  of  much  inconvenience 
to  vessel  interests,  96,  2536;  96,  2341. 

Operations.  <z  & 

1971-73.  10  cribs  (50  f.  by  30  f.)  in 
extension  of    breakwater  already  built 


a  Historical  sketch  of.  78. 1470. 

b Condition  of  breakwater,  1874-75,  S.  Doc.  29.  43d  Cong.,  1st  seas. 
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(400  f.)  by  Northern  Pacific  R.  R.  Co., 
71,  107.  Extension  400  f.,  making  total 
length  950  L ,  72 ,  105.  Breakwater  ex ten- 
gively  repaired,  72,  105. 

l§7d-73.  5  cribs  (50  f.  by  30  f.) 
were  placed  in  extension  of  the  break- 
water, 78,  29,  making  it  1,200  f.  long,  79, 
1473.  Repairs  to  breakwater,  73,  131. 
A  storm  m  Noveml)er,  1872,  destroyed 
650  f.  of  the  South  pier,  78, 131.  Exten- 
sions stated  at  750  f.  and  repairs  due  to 
storm  at  143  f.,  74,  131.  Breakwater 
practically  abandoned,  70,  1474. 

1 91 73-74.  Hers  on  eaych  side  of  canal 
were  rebuilt,  revetments  of  same  repaired, 
opc'uing  maile  through  dike,  and  dredg- 
ing in  the  inner  harbor,  costing,  in  all, 
$32,049.20,  74,  132. 

1 974-75.  45, 1711  c.  y.  dredged  from 
harlx)r  and  repairs  made  on  piers,  76, 
181. 

1875-76.  169,544}  c.  y.  dredged, 
76,  ii,  317.  40  acres  being  dredged; 
dike  almost  disappeared,  uigent  repairs 
neeiied,  76,  182. 

1 976-77.  310}  cords  of  stone  placed 
along  face  of  north  pier,  77,  97,  837. 

l§77-7§.  Dredging  through  bar  on 
north  side  of  dike  and  in  the  inside 
harbor;  83,150  c.  v.  removed,  78,  111, 
1127. 

l§78-79.  158,179  c.  y.  dredged  from 
inside  harbor;  250  1.  f.  of  cribwork 
renewed  on  north  face  of  canal,  79,  149. 
Total  dredging  in  Duluth  Harbor  to  June 
30,  1879,  457,000  c.  y.,  70,  1474. 

1 8  79-80.  168,508  c.  y .  dredged  from 
inner  harbor  and  area  north  of  canal; 
repairs  to  piers;  150  1.  f.  revetment  built 
at  Wisconsin  Point;  16,666  c.  y.  dredged 
from  new  cut,  80,  1879,  1880. 

1880-81.  113,158  c.  y.  dredged  from 
inner  harbor;  repairs  to  south  and  old 
piers;  21,859  c.  y.  dredged  from  between 
piers,  81,  2020. 

1881-83.  194,169  c.  y.  dredged,  of 
which  179,169  c.  y.  were  by  contract; 
repairs  to  piers,  82,  2099,  2100. 

1882-83.  114,492  c.  y.  dredged; 
1,170 1.  f.  decking  laid  on  north  and  south 
piers,  88, 1614. 

1883-84.  91,832  c.  v.  dredged,  84, 
1816,  1817. 

1884-85.  Pier-head  repaired;  173,- 
102  c.  y.  dredged,  86,  1937,  1938. 

1885-86.  63,186  c.  y.  dredged;  51 
cords  stone  riprap  placed  in  south  pier, 
86,  1629. 

1887-88.  159,940  c.  y.  dredged  from 
harbor  l)asin;  general  repairs  to  north 
and  south  canal  piers,  88,  1805. 

1888-89.  172,860  c.  y.  dredged  from 
Rice  Point  and  North  Shore  channels, 
89,  2003. 


1890-91.  234,366  e.  v.  dredged  from 
Rice  Point  Channel,  91,  2489. 

1891-93.  Dredging  in  North  Shore 
Channel,  92,  2127. 

1 899-93.  Rices  Point  Channel:  Much 
dredging  done,  98,  2658.  North  Shorf 
Chaimd:  Dredging  in  progress,  93,  2658. 

1893-94.  Rices  Point  Channel:  Over 
50,000  c.  y.  dredged,  94,  2014.  Sorili 
Shore  Channel:  Overl00,000c.y.  dredged, 
94,  2015.  Canal:  North  pier  repaired, 
94,  2014. 

1894-95.  Canal  Entrance:  Piers  re- 
paired, 95,  2534.  St.  Louis  River  abort 
Grassy  Point:  Dredging  in  progress,  95, 
2535. 

Construction  of  permanent  Ijese  marks 
of  the  primary  triangulation  of  Lake  Su- 
perior oegun,  96,  2537. 

1895-96.  North  Shore  Channel: 
Dredging  done,  96,  2340.  St.  Louis  River 
above  Grassy  Point:  Dredging  of  previous 
year  completed,  96,  2341. 

The  base  marks  in  course  of  construc- 
tion previous  vear  completed,  96,  2341. 

1 896-97.  '  Dredging  of  about  26,000,- 
000  c.  y.  in  progress,  97,  2593,  2596,  2597. 
Plans  prepared  for  the  construction  of 
stone  piers  at  the  canal  entrances  of  the 
Dulutn  Canal,  and  for  the  widening  of 
the  canal,  97,  2594.  Piers  repaired,  97, 
2597. 

1897-98.  In  connection  with  pre- 
ceding year,  2,637,284  c.  y.  dredged. 
Construction  of  south  pier  of  Dumth 
canal  in  progress,  and  pier  at  the  Supe- 
rior entrance  strengthened,  using  of  rock 
alone  13, 299  tons,  wreck  removed.  98, 
2224,  2225. 

1898-99.  4,202,229  c.  y.  dredged; 
construction  of  new  south  pier  under 
way;  construction  of  substructure  of  new 
north  pier  begun;  constniction  and  plac- 
ing of  concrete  footing  blocks  in  prMjeas; 
cements  tested;  piers  strengthened  and 
repaired,  and  22,217  tons  riprap  placeil; 
dike  at  Superior  entrance  repaired; 
(sketches  of  piers  and  concrete  mollis, 
etc. )   99  2611. 

i  899-'l906.  4,920,387  c.  y.  dredge<1 ; 
superstructure  new  south  pier  complete*! ; 
substructure  of  new  north  pier  under 
way;  footing  blocks  for  piers  made  and 
some  laid;  strengthening  of  piers  at  Wi:^- 
consin  entrance  completed,  1900,  35oo. 

Physical  cliaracteristleii. 

Description  of,  70,  111;  72,150;  79, 
1466,  1471;  89,  2000. 

St.  Louis  River  above  Grassy  Point:  I>t^- 
scription  of,  and  channel  dimensions,  93, 
2659;  96,  2340. 

North  Shore  Channel,  St.  Louis  Bay-  De- 
scription of,  and  channel  dimensions,  98, 
2658;  96,  2340. 
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341 


BUIilJTH-SUPERIOR  HARBOR,  MIMIV.  AND  liriS.— Continued. 
Pari  D.— ]>uluth  Harbor,  Minn. — Continued. 


Rieea  Point  ChcmneU  Channel  dimen- 
sions, 98,  2657;  95,  2534. 

Description  of,  96,  2539,  2540;  97, 
2592;  98,  2223. 

The  harbor,  held  by  CommisBion  of 
1894  to  include  all  the  navigable  waters 
1  yinff  inside  of  Minnesota  Point  and  along 
the  m>nt8  of  the  cities  of  Duluth  and  Su- 
perior, and  the  city  limits,  respectively, 
96,2539. 

Results  obtained  by  works  of  improve- 
ment, 98.  2223. 

Table  of  distances  in  different  channels 
and  basins  included  in  the  harbor,  1900, 
3575. 

Plans.     (See  Estimates  and  J^qjecis.) 

By  Capt.  Cuvler,  breakwater,  2,622  f. 
long,  to  cost  $387,253;  canal,  piers,  and 
inner  harbor,  to  cost  |270,014;  dredging 
for  12  f.  on  interior  harbor,  to  cost 
$132,241.  The  latter  adopted  by  Board  of 
Engineers,  70,  38,  125;  79,  1472. 

By  Maj.  Houston,  to  add  2,600  f.  to 
breakwater  built  (400  f.)  by  Northern 
Pacific  R.  R.Co.,  71,  107;  for  increasing 
the  strength  of  the  breakwater,  78, 135. 

By  Maj.  Quinn,  1890,  for  construction 
of  a  timber  and  stone  breakwater,  two 
parallel  crib- work  piers,  and  dredging 
canal  to  22  f.;  estimate,  $2,345,842,  90, 
2316. 

PriTate    (city    and    corporate) 
i¥ork. 

By  city  of  Duluth,  1870,  the  cutting  of 
a  canal  tnrough  Minnesota  Point  to  con- 
nect the  lake  with  the  bay,  and  a  dike, 

71,  107;  79,  1473.  Canal  enlarged  to 
250  f.  wide,  72,  105.  Discussion  of  the 
canal  and  dike  work  and  the  effect  on  the 
harbor  at  entry  of  Superior  Bay,  72, 106; 
79,  1473.  Report  of  the  Chief  of  Engi- 
neers, giving  a  history  of  the  injunction 
and  proceedings  in  regard  to  this  dike, 

72,  150, 159.  More  fully  stated  in  S.  Doc. 
60,  42d  Cong.,  2d  sess.  Rosunie  of  same, 
79,  1473.  Report  of  special  survey  by 
Maj.  Houston  and  W.  H.  Newton,  73, 
145.  L.  S.  and  M.  R.  R.  Co.  placed  200 
cords  of  stone  on  side  of  north  pier,  76, 
ii,  318.  400  f.  of  breakwater  built  by  the 
Northern  Pacific  R.  R.  Co.,  71,  107. 
Northern  Pacific  R.  R.  built  extensive 
wh£urves  and  slips,  72,  108. 

Projects.     (See  Estimates  and  Phns. ). 

By  Capt.  Cuyler,  dredging  an  interior 
harbor;  adopted  by  Boani  of  Engineers, 
70,  38,  125.  ' 

By  Maj.  Houston,  to  add  2,600  f.  to 
breakwater  built  (400  f.)  by  Northern 
Pacific  R.  R.  Co.,  71, 107. 

Stated  by  Capt.  Allen  as  providing  for 
16  f.  depth  in  harbor  at  low  water,  and 


repairs  and  maintenance  of  the  piers. 
Constant  dredging  required  to  amount  of 
$50,000  per  annum,  79,  1466. 

Bv  Maj.  Farquhar,  1874,  to  afford  by 
(lre<iging  a  16  f.  anchorage  in  the  harbor. 
Kstimated  cost,  $269,739.25,  74, 132;  80, 
200. 

By  Board  of  P^ngineers,  1881,  for  main- 
tenance of  dredged  areas,  enlargement  of 
harbor  by  dredging  to  accoumiodate  ves- 
selsdrawmg  16f. ,  and  maintenanoeof  piers 
bordering  canal;  estimate,  $212,988.36, 
81,  2026;  86,  1627. 

Revised  in  1884  by  Maj.  Allen,  making 
total  cost  of  al)ove  project  $305,424,  84, 
1811;  86,  1628;  87,  1940. 

By  Capt.  Quinn,  1887,  for  dredging  Rice 
Point  Channel  to  16  f . ;  estimate,  $119,552, 
88, 1805.  Total  cost  of  ])rojected  improve- 
ment, $332,540,88,  1807. 

Canal:  Description  of  works  construct- 
ed, 98,  2657;  94,  2014;  96,  2534. 

St,  Louis  Iliref  ahom  (irassy  Point:  By 
Capt.  Fisk,  1891,  for  dredging  a  channel 
where  necessary  100  f.  wide  at  bottom 
and  16  f.  deep  up  to  Fond  du  Lac.  Esti- 
mate, $113,000,  92,  2151;  93,  2659. 

By  Board  of  Engineers  (Commission) 
for  widening  and  deepening  to  20  f.  the 
existing  chimnels  improved  under  previ- 
ous projects  for  depth  of  16  f . ;  for  a  new 
channel,  20  f.  deep,  along  Minnesota 
Point  dock  line;  for  new  channels  in  Al- 
louez  Bay  (see  Allouez  Bay)\  for  exten- 
sive turning  and  anchorage  basins  20  f. 
deep  at  junctions  of  two  or  more  chan- 
nels; for  widening  Duluth  canal;  and  for 
replacing  with  substantial  structures  of 
timber  and  monolithic  concrete  the  piers 
at  the  Duluth  canal  and  Wis(*on8in  en- 
trances. P^timate,  $1 ,806,667  for  Duluth 
Harbor,  and  $1,323,886  for  Superior 
Hari)or,  96,  2540-2542;  96,  2339;  97, 
2593;  98,  2224. 

Act  of  June  3,  1896,  consolidated  the 
works  of  improvement  at  Duluth  and 
Superior,  ana  provided  for  continuous 
contracts  amounting  to  $3,080,553,  96, 
2339;  99,  449. 

SurTeys. 

Under  Maj.  Wheeler,  by  Capt.  Cuyler, 
69,  29;  70,  38,  111;  79,  1472.  Special 
survey  by  Maj.  Houston  and  W.  H.  New- 
ton, 73,  145.     {Hee  Superior  Bay.) 

Of  harbor  made,  1880,  under  direction 
of  Capt.  Allen,  80,  1876. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1890,  under  direction  of  Maj.  Quinn,  90, 
2311. 

Congress  by  act  of  July  13,  1892,  or- 
dered an  investigation  of  the  ownership 
of  the  land  occupied  by  the  canal  entry, 
etc.,  made  bv  Maj.  Sears  in  1892,  93, 
2664. 
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By  joint  resolution,  CongresB  directed 
the  Secretary  of  War  to  appoint  a  com- 
mission of  three  ennneers  to  examine 
the  harbors  of  Dulutnand  Huperior,  etc., 
to  at>oertain  the  cost  of  obtuninfc  20  f. 
depth  for  report  to  Congress.  Report 
ma<^e  in  1894  (see  ProjecU),  05,  2538. 

Examination  of  Superior  and  Duluth 


harbors  with  a  view  to  obtaining  a  depth 
of  20  f.  ordered  by  act  of  Aug.  17,  1894, 
made  by  Maj.  Sears,  1895  (report  favor- 
able), 95,  2579. 

Maps.  82,  2102;  85,  1944;  86,  1632; 
87,  1944;  91,  2490;  93,  2658;  98,  2226 
(sketches  of  piers,  and  concrete  molds, 
etc,);  99,2702. 


PART  E.— Minnesota  Point,  Superior  Ray,  Minn. 


A  ppropriation. 

1§90.  o$4,B95,  91,  2499. 

Contract. 

1^91.  Campbell  &  McDonald,  sand- 
fence  construction,  $3.45  per  running  f., 
91,  2499. 

Engineers. 

Chief  of  Enginbiebs.  Reports,  89, 
274;  90,  247;  91,  313;  92,  299. 

Engineers  im  Charge: 
Maj.  J.  B.  Quinn,  188^91.     Reports, 

90,  2306,  2307. 

Capt  W.  L.  Fisk,  1891-92.     Reports, 

91,  2499;  92,  2137. 


Operations. 

1890-91.  1,216  1.  f.  of  sand  fence 
built,  completing  the  project,  91,  2499. 

Piiysieal  eiiaracteristles. 

Description  of,  90,  2306. 

Projects. 

fiy  Maj.  Quinn,  1889,  to  preserve 
Minnesota  Point  from  the  inroaos  of  the 
lake  bv  the  construction  of  1,216  1.  f.  of 
sand  fence.    Estimate,  $4,895,  90,  2308. 

Project  completed  in  1891,  91,  2499. 

Survey. 

Ordered  by  act  of  August  11,  1888, 
made,  1888,  under  direction  of  Maj. 
Quinn,  90,  2307. 


Part  F.— Allonez  Bay,  Wit.    (See  Part  D;  also  Nemadji  River.) 


Commerce. 

Description  of,  93,  2693;  96,  2551, 
2585. 

Extensive  docks  built  in  1892  and  sub- 
sequent years  for  shipment  of  ore,  etc. 
(see  references  above). 

Engineers. 

Chiep  op  Engineers.  Beports,  98, 
344;  96,  352. 

Engineer  in  charge.  Maj.  0.  B.  Sears, 
1893-95.    Reports,  93,  2692;  96,  2584. 

Ptayiieal  ctaaracteri«ti€». 

Description  of,  98,  2693;  96,  2585. 

Empties  into  Superior  Bay  near  its 
southern  end  and  almost  opposite  the 
United  States  piers  which  define  the  Su- 
perior entrance,  is  some  3,900  y.  in  length, 
and  has  an  average  width  of  1,300  y.,  98, 
2693.  It  forms  a  part  of  the  harbor  of 
Superior  West,  the  city  limits  extending 
beyond  its  most  easterly  boundary.  Its 
toi)ography  makes  it  a  good,  natural  site 
for  the  location  of  ore  docks,  etc.,  96, 
2585. 


Private  (corporate)  iroric 

In  1892  the  Duluth  and  Winnipeg  fiail- 
road  Co.  had  dredged  a  channel  3,700  L 
long,  75  f.  wide,  ana  18  f.  deep  at  a  cost  of 
$195,000,  and  expected  to  spend  for  other 
improvements  in  the  harbor  the  sum  of 
$592,000,  98,  2693. 


Surveys. 

Examination  ordered  by  act  of  July  1^ 
1892,  made,  1892,  by  Maj.  Sears  (report 
favorable),  98,  2692. 

Survey  ordered  by  act  of  August  1 7, 
1894,  made,  1894,  by  Maj.  Sears  (see  Prcj- 
ects),  96,  2585. 

Harbor  lines  were  established  by  the 
Secretary  of  War  in  1893,  96,  2586. 


a  Unexpended  money,  146.92,  turned  into  Treasory,  1808, 98, 2678w 
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Appropriations. 

1827,  $3, 000. 00,  66,  iii,  31. 

1828,  6, 000. 00,  66,  iii,  31. 

1829,  9, 812. 75,  66,  iii,  31. 

1830,  1, 342. 75,  66,  iii,  31. 

1831,  a  6, 400. 00,  66,  iii,  31. 

1831,  702. 50,  act  Mar.  2. 

1832,  10, 200. 00,  66,  iii,  31. 

1834,  4, 000. 00,  66,  iii,  31. 

1835,  10, 988. 43,  66,  iii,  31. 

1836,  11, 000. 00,  66,  iii,  31. 

1837,  15, 000. 00,  66,  iii,  31. 

1838,  10, 000. 00,  66,  iii,  31. 
1844,  5, 000. 00,  66,  iii,  31. 
1852,  30, 000. 00,  66,  iii,  31. 

1867.  100,000.00,67,  138,  221;  68, 

198. 

1869,  2, 000. 00  (allotment) ,  70,  30, 

61, 187. 

1870,  25, 000. 00,  70,  51,  187;  71,  49. 

1871,  25,000.00,71,49. 

1872,  25, 000. 00,  73,  45. 

1873,  40, 000. 00,  78,  46. 

1874,  35, 000. 00,  74,  52. 

1875,  35, 000. 00,  76,  57,  317. 

1876,  18, 000. 00,  76,  109,  ii,  568;  77, 

116. 

1879,  2, 500. 00  (allotment)  ,79, 1716. 

1880,  10, 000. 00,  80,  2192. 
1884,  10, 000. 00,  84,  2125. 
1886,  20, 000. 00,  86,  1 876. 
1888,  1 5, 000. 00,  88,  2027. 
1800,  20, 000. 00,  00,  2807. 
1892,  20, 000. 00,  02,  2529. 
1894,  20, 000. 00,  96,  3145. 

1896,  10, 000. 00,  96,  3107. 

1897,  398, 258. 00,  97,  3105. 

Total,  959, 837. 38 

Commerce* 

Beciuirements  of,  discnased,  76,  318; 
76,  ii,  557;  77,  ii,  971.  Requirements  of, 
will  notiostify  further  extension  of  break- 
water, 77,  ii,  971. 

Statictigb,  S.  Doc.  42,  36th  Cong.,  Ist 
sees.,  66,  iii,  31,  iv,  157;  67,  231;  68, 
197;  69,  149;  70,  189;  73,  247;  73, 348; 
74,  225;  75, 318;  76,  ii,  567;  78,  1268; 
79  1717. 

Description  of,  98,  3121,  3130;  96, 
3174. 

Local  and  not  lai^,  1899,  but  arrange- 
ments made  for  its  mcrease,  1900^  4149. 

Contraetfl* 

1867*  Alex.  McDonnell,  labor  and 
materials,  67,  232,  233;  68,  197.  R.  N. 
Gere,  iron,  68,  197. 

1868.  Hart  &  Jennings,  labor  and 
materials,  69,  150;  70,  189.  Pratt  & 
Co.,  iron,  69,  150;  70. 189. 

1869.  Bailey  &  Denny,  materials, 
69, 150;  70,  189. 

a  Erroneoiuly  called  96,000; 


1871.  O.  J.  Jennings,  materials  and 
labor,  71,  213;  72,  247. 

1879.  O.  J.  Jennings,  materials  and 
labor,  73,  350;  74,  226. 

1873.  O.  J.  Jennings,  materials,  la- 
bor, and  dredging,  78,  850;  74,  226. 

1874.  Cartwright,  McCurdy  &  CJo., 
iron,  78,  350;  74,  226.  O.  J.  Jennings, 
materials  and  labor,  drilling,  blasting, 
and  dredging,'  75,  319.  Cartwright, 
McCurdy  &  Co.,  iron,  76,  319. 

1875.  Simulding  &  Bennett,  mate- 
rials and  labor,  75,  319.  William  H. 
McCurdy  &  Co.,  iron,  75,  319. 

1876.  Case  <&  Jennin^,  drilling, 
blasting,  and  dredging,  76,  li,  568. 

1877.  O.  J.  Jennmgs,  materials  and 
labor,  77,  ii,  971.  Willmm  H.  McCurdy, 
iron,  77,  ii,  971. 

1878.  O.  J.  Jennings,  removal  of 
wreck  and  dredging,  79,  1716. 

1881.  G.  W.  White,  material  and 
labor,  81,  2419.  F.  B.  Gay,  iron,  81, 
2419. 

1884.  Kingston  &  Woods,  dredging 
and  breakwater  repair,  85,  2248. 

1887.  G.  Elias  &  Bro.,  timber,  87, 
2349.    D.  McNaughton,  iron,  87,  2349. 

1889.  Hingston  &  Woods,  dredeing, 
27  cents  per  c.  y .  for  mud  and  $1  for  loose 
rock,  89,  2358. 

1891.  G.  C.  Grimard,  construction 
and  repair  of  breakwater  and  piers, 
$14,970,  91,  2880. 

1 89^.  D.  E.  Horton,  repairs  to  break- 
water and  pier,  approximate  total  of  bid, 
112,859.18;  H.  K.  Gustin,  extension  of 
breakwater,  approximate  total  of  bid, 
$15,114.56  (annulled,  94,  2435),  98, 
3106. 

1893.  J.  B.  Donnelly,  breakwater 
extension,  approximate  total  of  bid, 
$14,749.65,  94,  2435. 

1894.  Hingston  <&  Woods,  dredging, 
$9.67  per  hour;  J.  B.  Donnelly,  break- 
water extension,  approximate  total  of 
bid,  $13,752.28,  95,  3145. 

1897.  E.  J.  Hingston,  channel  and 
harbor  excavation,  repairs  to  west  pier, 
construction  of  breakwater,  and  exten- 
sion of,  approximate  total  of  bid,  $321,- 
386.85,  97,  3106.  Supplementary  con- 
tracts for  extra  work,  98,  2749,  2753. 

Defense. 

This  harbor  necessary  for  our  Navy  in 
time  of  war,  S.  Doc.  42,  Ji5th  Cong.,  1st 
sess. 

Engineers. 

Chief  of  Engineers.  Reports,  66, 7, 
u,  41,  iii,  15,  31;  67, 31;  68.  43, 198,  201; 
69,  39,  162;  70,  50, 190;  71,48,  214;  73, 
45;  78,  45;  74,  57;  76,  109;  77,  116; 
78,  131;  79,  174;  80,  229;  81,  315;  89, 

act  Mar.  2, 1831,  ee,  ill,  SI. 
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309;  88,  316;  84,  320;  85,343;  86,338; 

87,  304;  88,  278;  80,  330;  90,  298;  91, 
374;  92,  3^;  98,  405,409;  94,  379;  95, 
414,  418;  96,  370,  376;  97,  464;  98,  456; 
99,  537,  543;  1900,  605,  611. 

BoABDe  OP  Enoinbjcrs.  (See  also  Prqj- 
ecU). 

1869.  To  consider  modified  plan  of 
breakwater  proposed  by  Col.  Harwood; 
recommend:  Ist,  riprap  on  harbor  side 
of  the  portion  built;  2d,  increase  in 
width  of  extension  from  20  f .  to  24  f . ;  3d, 
grillage  bottom.    Report,  70,  191. 

1870.  To  prepare  plan  and  estimate  for 
harbor  improvement;  recommend:  Ist, 
reconstruction  of  "dummy"  crib  for  a 
day  beacon;  2d,  construction  of  break- 
water inside   of  former  breakwater  on 

?lan  proposed  by  Capt.  Harwood  (see 
O,  193-197),  with  slight  modifications; 
3d,  blasting  and  dredging  channel  170  f. 
by  13  f.  from  entrance  to  anchorage,  71, 
214-217. 

(Lt,  Col.  Woodruff,  Maj.  McFarland, 
and  Capt.  Harwood. ) 

Enoineebs  in  Crakge: 

Capt.  W.  G.  Williams,  1839;  66  iv,  155. 

Capt.  Wm.  TumbuU,  1855-56.  Re- 
port, 8.  Doc.  1,  pt  2,  34th  Cong.,  Ist 
sess. ;  extracts  from,  in  8.  Doc.  42,  35th 
Cong.,  1st  sess. 

Lt.  Col.  Graham,  1857.  Report  S. 
Doc.  42,  35th  Cong.,  1st  sess. 

Capt.  J.  A.  Tardy,  1866.  Report,  66, 
iv,  155. 

Col.  T.  J.  Cram,  1867-68;  67,  137, 148, 
221. 

Maj.  F.  Harwood,  1868-74.  Reports, 
68,  195;  69,  147-153,  154,  155-162;  70, 
186,  189,  190,  191-198;  71,  213;  73,  246; 
73  347"  74  225. 

Lt.  Col.  C.  E.  Blunt,  1874-78;  74,  215. 
Reports,  75,  317;  76,  ii,  566;  77,  ii,  970. 

Maj.  W.  McFarland,  1878-83.  Re- 
ports, 78, 1267;  79, 1715;  80,  2191;  81, 
2417*  82   2429. 

Capt.  M.  JJ.  Adams,  1883-84.     Report, 

88,  1927. 

Capt.  E.  Maguire,  1884-85.  Report, 
84  2124. 

Maj.  L.  C.  Overman,  1885-86.  Re- 
ports 85,  2246;  86,  1874. 

Capt.  F.  A.  Mahan,  188&-90.  Reports, 
87,  2348;  88,  2024;  89,  2356. 

Maj.  A.  Stickney,  1890-92.  Reports, 
90,  2804;  91,  2878. 

Maj.  E.  H.  Ruffner,  1892-95.  Reports, 
92,    2527;    93,   3103,    3119;    94,   2434; 

95,  3143, 3173. 

Maj.  T.  W.  Symons,  1896-.     Reports, 

96,  3106,  3127;  97,  3103;  98,  2748;  99, 
3096;  1900,  4108,  4148,  4150. 


Assistantb: 

J.  8.  Lawrence,  66,  iv,  164. 

Capt  F.  Harwood,  67,  137,  221;  68, 
199. 

Mr.  Mifflins,  68,  202. 

Eetlmateiu    (See  Plans  and  Projects. ) 
By  Board  of  Engineers,  1854,  for  com- 

Eletingthework,$192,600.81;  revised  by 
,t.  Col.  Graham  to  1401,818.66, 8.  Doc  42, 
35th  Cong.,  Ist  sess. 

By  Capt.  Tardy,  for  crib  work,  $267,- 
130.20.  66,iii,  15,  31;  for  crib  work,  with 
masonry  snperstructure,  $433,977.46,  66, 
iv.  157. 

By  Col.  Cram,  to  complete  the  work, 
$148,584,  67,  138. 

By  Capt  Harwood,  for  permanent  com- 
pletion, $404,500,  68,  197;  for  opening 
east  channel  and  for  an  auxiliary  oreak- 
water,  $155,684.78, 68, 204;  forentireand 
permanent  completion,  $407,894.10,  69, 
149 ;  for  entire  and  permanent  completion, 
$505,213.06,  70,  188;  for  buttress  cribe,  8 
f.  by  30  f.,  $326.93;  10  f.  by  30  f.,  $367.89, 
69,  159. 

By  Board  of  Engineers,  $331,000,  71, 
216. 

By  Capt.  Harwood,  to  complete  project 
of  the  Board  of  Engineers,  $306,000,  72, 
247;  $275,000,  78, 348;  $100,000,  74, 226. 

By  Lt.  Col.  Blunt,  necessities  of  com- 
merce require,  $18,000,  76,  ii,  567;  to 
complete  existing  project,  $31,000,  77,  ii, 
971. 

By  Maj.  McFarland,  to  complete  exist- 
ing project,  $262,000,  79,  174,  1717. 
Modification  proposed  and  recommended 
to  meet  present  requirements,  $31,000, 79, 
1716. 

Operatloiii.o 

1855-56.  8crib8, 30f.  by  19f.,  placed 
in  position;  five  of  them  injured  by  ice; 
injury  repaired,  8.  Doc  42,  35th  Cong., 
1st  sess. 

1 86  7-68.  Repairs  of  pier  connecting 
beacon  light  with  mainland,  68,  43. 

1868-4(9.  7crib6,2101.f.,of  thewest 
pier  carried  away,  repaired;  reinforce- 
ment in  conseauence.  The  construction 
of  the  new  breakwater  begun.  69, 39, 148. 

1869-70.  West  pier  finished;  re- 
moval of  old  outer  breakwater;  ^0  f.  of 
new  breakwater  constructed,  70,  50, 193. 

1 8  70-T 1  •  West  pier  repaired  and  re- 
inforced; removal  of  outer  breakwater 
completed;  reconstruction  of  day  beacon 
and  building  about  200  f.  of  breeikwater 
under  contract,  71,  213. 

1871-73.  *' Dummy"  and  210  tof 
breakwater  built;  repairs  to  west  pier; 
dredging  in  channel  and  approaches  be- 
gun, 72,  45,  246, 


a  Early  history  of,  60,  Iv,  155. 
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1873-73.  360  f.  of  breakwater  com- 
pleted;  bar  removed  by  dredging,  making 
channel  13  f.  deep,  78, 45,  347. 

1873-74.  2,375  c.  v.  rock  removed; 
8,500  c.  y.  sand  dredgea;  breakwater  ex- 
tended westerly  to  its  edge;  60  f.  of  sab- 
stmcture  added  to  east  end,  74;  52,  225. 

1 874-75.  4  cribs,  120  f.,  sunk;  60  f. 
superstmcture  built,  and  120  f.  of  super- 
structure without  oak  slope  or  deckmg, 
76,  57. 

1 87^76.  120  f.  superstructure  com- 
pleted; 7 cribs, 21  Of.,  breakwater  finished; 
total  length,  828  f.;  4,465  c.  y.,  mostly 
rock,  removed  from  channel,  76,  109,  ii, 
667 

1876-77.  Channel  completed  170  f. 
wide  13  f.  deep;  west  pier  repaired,  77, 
116,  ii,  970. 

1877-78.  Breakwater  extended  251 
f.,  78,  131,  1268. 

1878-79.  Bepairs  to  west  pier;  re- 
moval of  wreck  and  dredging,  70,  1715, 
1716. 

1881-8S.  150  l.f.  of  crib  work  placed 
and  superstructure  commenced,  82,24^. 

1884-85.  13,318  c.  y.  dredged  for 
channel,  100 1.  f.  of  face  timbers  removed, 
85,  2246. 

1 885-86.  23,317c  y.  excavated,  86, 
1875. 

1886-87.  Bepairs  to  west  break- 
water, 87,  2348.  History  of  work,  87, 
2348. 

1887-88.  9  cribs  sunk  in  repair  of 
west  pier ;  breakwater  harbor  wall  rebuilt, 
and  aecking  repaired,  88,  2026. 

1888-89.  Bepairs  to  west  pier  by 
hired  labor,  89,  2358. 

1889-90.  Extensive  repairs  to  west 
pier  by  hired  labor;  14,370  c.  y.  of  mud 
and  120  c.  y.  loose  srtone  removed  under 
contract,  90,  2805. 

1891-9d.  Construction  of  west  pier 
superstructure;  2,900  c.  y.  dredged,  92, 
2528. 

1893-93.  Pier  and  breakwater  super- 
structure repaired,  98,  3103,  3104. 

1893-94.  250  f.  of  extension  to 
breakwater  completed,  minor  repairs 
made  to  west  pier,  and  22,727  c.  y. 
dredged,  94,  2435. 

1 894-95.  Minor  repairs  were  made 
to  west  pier  and  breakwater  extended  400 
f.,  95,  3143. 

1896-97.  111,612  c.y.,  p.  m.,  dredged 
and  breakwater  construction  in  progress, 

97,  3105. 

1897-98.  442,629  c.  y.,  p.  m.,  excar 
vated  and  removed,  98,  2751;  582  f.  of 
breakwater  constructed,  98,  2751,  2752; 
repairs  to  west  pier  in  progress,  98, 2752; 
and  minor  repairs  made  to  structures, 

98,  2755. 


1 898-99.  91 ,415  c.  y .  dredged ;  work 
on  concrete  superstructure  of  west  pier 
completed  and  protected  with  riprap 
stone;  breakwater  extension  completed; 
minor  repairs  made.  Project  completed. 
99, 3097-3100.   Photographs,  1 900, 4108. 

1899-1900.  Bepair  of  west  pier, 
1900,  4110. 

PtajTileal  cliaracterlstiei. 

Description  of,  66,  iii,  15,  iv,  155;  68, 
199,  205;  69,  156,  162;  70,  194-196;  88, 
2027;  98,  3121,  3122;  96,  3175;  96,  3128; 
98,  2755;  1900,  4148-4150. 

Storms  damaging  west  pier,  99,  3097. 

Plan§.     (See  Estimates  and  Projects.) 

By  Col.  Cram,  various  plans  for  north 
pier,  basin,  etc.,  68,  198-205. 

By  Maj.  Harwood,  for  buttress  cribs  to 
reinforce  pier,  70,  193-197. 

Lt.  Col.  Blunt  considers  the  building  of 
the  breakwater  to  the  full  length  unnec- 
essary, 76,  318,  76,  ii,  567;  77,  971. 

Private  urork. 

A  survey  of  the  harbor  was  made  by 
citizens  of  Dunkirk  in  1895-96,  96,  3128. 

Projects.     (See  Estimates  and  Plans.) 
Original,  for  a  west  pier  and  break- 
water of  crib  work  in  from  8  f.  to  12  f. 
of  water,  66,  iv,  155. 

By  Board  of  Engineers,  1854,  3  distinct 
breakwaters, eastern,  middle, and  western, 
on  a  line  from  Light-House  Point  to  Bat- 
tery Point,  in  18  f.  of  water,  ^6,  iv,  155; 

67,  221;  estimate,  $192,600.81;  increased 
by  Lt.  Col.  Graham,  1857,  to  1401,818.66, 
S.  Doc.  42,  35th  Cong.,  1st  sess. 

By  Capt.  Tardy,  1866,  refers  to  former 
projects  and  recommends  returning  to  the 
original ;  urges  superstructure  of  masonry ; 
estimates  for  wood  superstructure, 
$267,130.20;  for  masonry  superstructure, 
$433,977.46,  66,  iv,  156,  157. 

By  Col.  Cram,  1867,  recommending 
Capt.  Tardy's  plan,  except  in  preferring 
wood  to  masonry  superstructure;  esti- 
mate, $148,584,  67,  137,  138,  221. 

By  Capt.  Harwood,  1868,  removing  old 
outer  breakwater  to  14  f.  depth  of  water, 

68,  43,  196;  repair  and  reenforcement  of 
pier  by  buttress  cribs  on  lake  side,  69, 
155,  162;  buttress  cribs  on  land  side  in- 
stead of  lakeside,  70, 189, 190;  riprap  on 
land  side  instead  of  buttress  cribs,  70, 
190. 

By  Board  of  Engineers,  1869,  increasine 
the  width  of  the  cribs  from  20  f.  to  24  l 
and  constructing  them  with  grillage  bot- 
toms, 70,  191. 

By  Board  of  Engineers,  1870,  recon- 
structing **  dummy '^  crib  as  a  day  bea- 
con; constructing  2,860  f.  of  breakwater 
and  an  east  pier;  also  blasting  and  dredg- 
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ing  in  the  channel  to  13  f.;  estimate, 
$331,000;  revised  estimate,  $275,000,  71, 
216;  76,  ii,  567.  Modified  in  1873  to  ex- 
tension of  breakwater  180  f.  west,  78, 45, 
347;  80,  229;  81,  315;  87,  2348. 

By  Maj.  McFarland,  1879,  proposed 
modfificatioDB,  by  extending  the  break- 
water 510  f.  instead  of  1,109  f.;  estimated 
cost  to  complete,  $31,000,  79,  174,  1716. 

By  Capt  Adams,  1883,  for  860  1.  f.  of 
breakwater  extension.  £8timate,$60,200. 
88,  1928. 

In  1890  Maj.  SUckney  estimated  that 
to  complete  the  improvement  as  pro- 
jected, without  repair  to  existing  struc- 
tures, would  require,  including  the 
appropriation  of  1890,  $147,916, 90, 2807; 
91,  2878. 

By  Maj.  Ruffner,  1896,  completing  the 
breakwater  by  the  addition  of  310  f.  to  its 
eastern  end  and  adding  to  the  channel 
arm  560  f . ,  and  in  addition  thereto  dredg- 
ing an  entrance  channel  to  the  harbor 
bi^n  containing  in  all  about  65  acres  to  a 
depth  at  mean  lake  level  suitable  for 
vessels  drawing  16  f. ;  estimate,  $408,258, 
96,  3107. 

In  1899  Maj.  Symons  estimated  it 
would  cost  $74,827.50  for  a  1,300  f.  long 
arm  to  existing  breakwater,  1900,  4152. 


SurveTS* 

Soundings  by  Lts.  Brown  and  Morell, 
1835,  68,  203. 

Under  direction  of  Capt  Tardy,  by  J.  S. 
Lawrence,  1866,  66,  ii,  41,  iii,  15.  Re- 
port, 66,  iv,  155. 

Under  direction  of  Maj.  Harwood,  1872, 
72.246. 

Examination  to  secure  a  depth  of  16  f. 
ordered  by  act  of  July  13,  1892,  made  in 
that  year  by  Maj.  Ruffner  (report  of 
division  engineer  unfavorable),  98,3119. 

Examination  ordered  by  act  of  Aa|^. 
17,  1894,  made  the  same  year  by  Maj. 
Ruffner  (report  of  division  engineer  un- 
favorable), 96,  3173. 

Survey  ordered  by  act  of  Mar.  4,  1895, 
made  in  the  same  year  by  Maj.  Bufoer 
(see  Projects),  96,  3127. 

Hydrographic  survey  to  determine  the 
location  of  the  19  f.  curve  was  made  in 
1898  by  Maj.  Symons,  98,  2755. 

Examination  and  survey  for  easterly 
breakwater  ordered  bv  act  of  Mar.  3, 
1899;  examination  made  (survey  not  re- 
quired) by  Maj.  Symons  (report  favora- 
ble; see  Project*),  1900,  4148. 

Maps.  79,  1716;  81,  2418;  84,  2124; 
97,  3106;  98.  2754. 

Photographs.     (See  QperoHofK,  i£99.) 


BIJRHAIII8  ESTVART,  N.  €. 


Commerce. 

Small  and  not  of  sufficient  importance 
to  warrant  improvement  of  str«un,  98, 
1456,  1457. 

Engineer*. 

Chief  op  Enginekbs.    Report,  98, 183. 

Engineer  in  Charge.  Maj.  W.  8.  Stan- 
ton, 1892-93.    Report,  98,  1454. 

Physl4»il  etaaraeterlfUci. 

The  estuary  a  branch  of  Pamlico  River, 


entering  it  16}  mUes  below  the  town  of 
Washii^n,  98,  1454. 
Descnption  of,  98,  1406. 

Sorvej^. 

Examination  ordered  by  act  of  Julv  13, 
1892.  of  the  estuary  from  its  moutn  to 
village  of  Edwards  Mill,  made,  1892,  by 
Maj.  Stanton  (report  unfavorable),  98, 
1454. 


Dirvr  ARISBI  RITER,  ^VT ASH.    (See  Black  River;  Paget  Skmnd  and  trtfrutorwss. ) 
DIJXRIJRT  REACH  AND  HARROR,  MASS. 


Appropriations. 

1836,  15,000,  act  July  4. 

1872,  10,000,  72,  93. 

1873,  10,000,  78,  104. 
1899,  12,000,  99,  1086. 

Total,  37,000 

Commeree. 

Absence  of,  66,  11,  36. 
Obstructions  to,  72,  947. 
Benefit  of  improvement,  72,  964,  965. 
Petition  of  citizens  praying  for  improve- 
ment, 72,  968. 
Description  of,  97,  860. 


Contraeto. 

1§73.  A.  R.  Wright,  dredging,  50 
cents  per  c.  y.;  contract  extended,  78, 
1098. 

1873.  Hugh  Cummiskey,  dredging, 
49  cents  per  c.  y.,  78,  1098. 

1899.  A.  B.  Martin,  dredging  44,042 
c.  y.,  23.5  cents  per  c  y.;  bowlder  re- 
moval over' 3  tons,  $5  per  c.  y.,  1900, 
1210. 

Refeiue. 

Field  works  in  vicinity,  at  Gamet  and 
Saquiah  Head,  66,  ii,  36. 
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Chief  of  Enoinbkbs.  Reports,  66,  ii, 
35;  67,  46;  71,  96;  72,  93;  78, 104;  74, 
115;  88,32;  97,63,64;  99,78;  1900,89. 

Enginbers  i!i  Charge: 

Col.  J.  G.  Totten,  1836;  66,  ii,  36. 

Maj.  G.  H.  Mendell,  1866.  Report,  66, 
ii,  35. 

Capt.  J.  A.  Smith,  1867.  Report,  67, 
456. 

Lt.  Col.  G.  Thom,  1872-74.  Reports, 
72,  947,  963;  78, 1097;  74,ii,322. 

Lt.  Col.  G.  L.  Gillespie,  1888.  Report, 
88   472  473. 

Lt.  Col.  S.  M.  Mansfield,  1897.  Re- 
ports. 97,  860,  862. 

Col,  C.  R.  Suter,  1899-.  Reports,  99, 
1085;  1900,  1209. 

AssierrANTB: 

G.  B.  Weston,  66,  ii,  35- 

S.  Haagensen.  Reports,  72,  965;  88, 
475. 

Estimates.     (See  Plans  and  Projects. ) 
By  Maj.  Mendell,  for  repairs,  $4,000, 

66,  ii,  36. 
By  S.  Haagensen,  for  dredging  western 

channel,  166,000  and  $37,600, 72, 964, 966. 

i>perotloiit. 

1 836.  Rows  of  stakes  driven  and  the 
space  inclosed  filled  in  with  brash  and 
sea  weed,  to  collect  and  retain  sand,  66, 
ii,  36. 

197d-73.  2,638  c.  y.  dredged,  73, 
1098.  ' 

1973-74.  32,020J  c.  y.  dredged,  74, 
ii,  323. 

1S99-1900.  43,928  c.  y.  dredged, 
1900,  1209. 

Pliyiical  ctaaraeterl§tlcfl. 

General,  66,  ii,  36;  72,  966. 
Description  of  Duxbury  Beach,  97, 862. 

Plan§.     (See  Estimates  and  Projects,) 
By  Maj.  Mendell,  repairs,  66,  ii,  36. 
By  S.   Haagensen,  dredging  western 

channel:  1st,  to  give  a  deptn  of  6  f.;  2d, 


to  give  a  depth  of  4  f.  at  m.  1.  w.,  72,  964, 
966. 

Projeett.     (See  Estimates  and  Plans.) 

By  Col.  Totten,  1836,  planting  2  rows  of 
stakes,  3  or  4  f .  apart,  and  filling  the  in- 
closed spaces  with  brush  and  seaweed,  to 
collect  and  retain  the  sand,  66,  ii,  36. 

By  Lt  Col.  Thom,  dredging  Miles 
Channel  to  a  width  of  200  f.  and  a  depth 
of  8  f.  at'm.  1.  w.,  together  with  the  pres- 
ervation of  the  beach,  estimate  $20,000, 
72  947  964 

By  Lt.  Col.  Gillespie,  1887,  improve- 
ment of  the  western  oranch  of  the  Dux- 
bury  Channel  by  dredging  a  (^ut  3,600  f. 
long,  60  f.  wide,  and  6  f.  deep  at  m.  1.  w., 
estimate.  $13,200,  88,  474. 

By  Col.  Suter,  1899,  expending  $650  in 
examining  channel,  99,  1085. 

By  Col.  Suter,  1899,  modifying  project 
of  1886  by  relocating  channel  proposed, 
making  it  60  f.  wide  in  straight  section 
and  IW)  f.  wide  in  curv^  section;  esti- 
mated cost  revised,  increasing  it  to  $1 7, 820, 
1900,  1209. 

Surreys. 

Examination  by  Maj.  Mendell,  1866, 
66,  ii,  35. 

Examination,  1867.  Report  by  Maj. 
Mendell,  67,  456. 

By  S.  Haagensen,  1871.  Report,  72, 
965. 

Under  the  direction  of  Lt.  Col.  Thom, 
1872,  78,  1097. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1887,  under  direction  of  Lt.  Col.  Gilles- 
pie, 88,  473. 

Examination  of  the  harbor  ordered  by 
act  of  June  3, 1896,  made  by  Lt.  Col.  Mans- 
field, 1897  (report  favorable),  97,  860. 

Examination  of  Duxbury  Beach  or- 
dered by  act  of  June  3,  1896,  made  by 
Lt.  Col.  Mansfield,  1897  (report  unfavor- 
able), 97,  862. 

Survey  made,  1899,  by  Col.  Suter,  1900, 
1209. 

Maps.    88,  474. 


£AOL.E  HARBOR,  MICH. 


Appropriations. 

1866,    $65,000,  68,  89. 

1875,  10,000,  75,  41. 

1876,  12,000,  76,  94. 

1878,  8,000,  78,  113. 

1879,  2,000,  79,  151. 

Total,  0  97,000 

Commerce. 

Local,  68, 91 ;  70, 91.  Increase  of,  75, 
41,  188. 

Bequirements  of  commerce  as  to  harbor 
of  refuge,  76,  ii,  328;  77,  847. 


Eagle  Harbor  compared  with  Copper 
Harbor,  76,  ii,  328. 

Distances  from  Eagle  Harbor  to  ports 
in  vicinity,  76,  ii,  329. 

Unimportant,  77,  98,  847;  78,  1133, 
1139. 

Average  length  of  season  of  navigation 
198  days,  77,  850. 

Contracts. 

1  §67.  D.  Quinii,  removal  of  rock,  |58 
perc.  y.,  67,  57. 

1§69.  G.  W.  Townsend,  removal  of 
rock,  $40  per  c.  v.,  69,  24,  72. 


o  In  1896  the  91,007.23  remainiDg  unspent  was  returned  to  the  Treasury,  96,  2867. 
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18 TO.  R.  Dunbar,  removal  of  rock, 
71,  108. 

19 78.  C.  P.  McDougall,  building  and 
placing  cribs,  $6,542.48,  79,  1481. 

16 §5*  W.  P.  Raley,  removal  of  ob- 
structions; unsatisfactory  progress  of  con- 
tract, 85,  1970. 

Englneerfl. 

Chief  of  Enginbebs.  Reports,  66,  iii, 
8;  67,  20;  68,  27;  69,  24;  70,  33;  71, 
31;  72,  30;  73,  31;  74,  36;  75,  41;  76, 
94;  77,  98;  78,  112;  79,  151;  80,  202; 
81,  272;  82,  267;  88,  275;  84,  274;  85, 
297;  86,  291;  87,  257;  88,  233;  89,  272; 

90,  245;  91,  315;  92,  300;  93,  341;  94, 
312;  95,  349. 

Enginbkbs  in  Charge: 
'  Maj.  W.  F.  Raynolds,  66,  ii,  41.    Re- 
port and  estimate,  66,  iv,  83. 

Maj.  J.  B.  Wheeler,  1867-70;  67,  20. 
Reports,  68,  92;  69,  71,  73. 

Capt.  J.  W.  Cuyler,  1870.  Temporarily 
in  chaive,  70,  33. 

Maj.  D.  C.  Houston,  1870-73.  Reports, 
70,  91;  "71,  108;  72,  113. 

Maj.  F.  U.  Faniuhar,  1873-75.  Reports, 
78   137*  74  135. 

Maj.  H.  M.  Robert,  1875-83.  Reports, 
75,187;  76,ii,323;  77,845;  78,1133;  79, 
1480;  (Lt.  Col.)  80,  1900;  81,  2036;  82, 
2115. 

Capt.  F.  A.  llinman,  188^^-84.    Report, 

88,  1632. 

Lt.  Col.  J.  W.  Barlow,  1884-85.  Re- 
ports,  84,  1828;  85,  1970. 

Capt.  C.  E.  L.  B.  Davis,  1885-89.  Re- 
ports, 86,  1641;  87,  1970;  (Maj.)  88, 
1821. 

Maj.  J.  B.  Quinn,  1889-90.    Reports, 

89,  2020;  90,  2299. 

Capt.  W.  L.  Fisk,  1890-92.     Reports, 

91,  2505;  92,  2141. 

Maj.  C.  B.  Sears,  1893-96.  Reports, 
93,  2679;  94,  2028;  95,  2560;  96,  2357. 

Assistants: 

H.  Bacon,  67, 20, 60.  Reports,  68,  89, 
93;  69, 75. 

Capt.  J.  W.  Cuyler,  69, 71. 

Louis  Y.  Schermerhom,  C.  E.,  in  local 
charge  from  March,  1875,  to  completion 
of  work  in  1879,  78,  1133.  Reports,  76, 
ii,323;  77,  845,851;  78,  1133;  79,  1481. 

J.  F.  Huston,  77,  849;  78, 1140. 

C.  L.  Turner,  1879. 

EiUmatet.    ( See  Projects. ) 

History  of  estimates,  74, 135;  77,  845. 

By  Maj.  Wheeler  (rock,  at  $58  per 
c.y.),  channel  80  f.  wide,  $184,024,  68, 
28;  or  for  channel  130  f.  wide,  $261,294, 
68,  28.  (Bacon's  estimate,  $237,321.12, 
68,  92. ) 

Revised  by  Maj.  Farquhar  (rock,  at 
$50  per  c.y.),  ($231,570. 64-}-amount  ex- 
pended, $41,792.72),  $273,362,  74,  136: 
77,  845. 


Revised  bv  Mai.  Robert  on  basis  of 
rock  work  done  (channel  130  f.  wide), 
$58  and  $40  per  c.  y.  by  contract,  and 
$10.83  per  c.  y.  by  hired  labor,  with  guid- 
ing cribs  instead  of  breakwater,  $97,000, 


^. 


77, 98, 845.    Estimate  for  guiding  cribs, 
77,  848,  849;  78,  1139.     For  dredging, 

77,848. 

Operatton*. 

History  of,  74, 135.  Proposals  opened 
June  20,  1867;  all  bids  rejected  and  new 
called  for,  67, 21. 

1S67-6S.  Contract  with  David 
Quinn,  of  Chicago  (August  10, 1867),  for 
removal  of  rock,  at  $58  per  c.  y.,  67,57. 
Difficulties,  68, 91.  100  c.  y.  of  rock  re- 
moved, 68,  28,  91.  Surface  blasting 
failed,  68,  91,  94;  69, 74, 77.  Result  (3 
Quinn's  work,  69,  75.  Causes  of  his 
failure,  69,  75.     (See  Contracts.) 

1S6S-4I9.  Readvertised  Ckstober, 
1868,  69,  75.  Contract  with  Geor^  W. 
Townsend,  of  Boston  ^January  26, 1869) , 
at  $40  per  c.  y.  During  season  he  re- 
moved 5461  c.  y.,  70, 91, 33.  Failed,  70, 
34.  Application  for  extension  of  time 
refused,  70, 91.     ( See  Contracts, ) 

1  §69-70.  646}  c.  y.  removed  to  date, 
as  per -reports,  68,  28,  91;  70,  91.  Sur- 
vey of  Mkrch,  1870,  showed  that  but  470 
c.  y.  had  been  removed,  70,  91. 

1§70-71.  Contract  entered  into 
with  Richard  Dunbar,  of  Washington, 
D.  C,  who  failed  to  do  anything,  71, 31, 
108.  Operations  abandoned  to  await  re- 
sult of  work  at  Hell  Gate,  N.  Y.,  71, 108; 
73, 137. 

1§75.  Project  approved  for  work  by 
hired  labor;  plant  purchased;  drilling 
commenced  from  platform  July  15;  blast- 
ing began  August  13;  work  'suspended 
October  30,  76,  ii,  325, 327.  Desc^ription 
of  methods,  76,  ii,  323.  Results  and  de- 
ductions therefrom,  76,  ii,  326. 

1  §  76.  Operations  recommenced  June 
6,  76,  ii,  330.  Results  and  deductions, 
77,846. 

1877.  Drilling  and  blasting  renewed 
May  24.  Dredging  began  June  26,  and 
removed  3,000  c.  v.  of  broken  rock  and 
200  c.  y.  of  bowlders.  Total  rock  re- 
moved by  dredging  and  by  hoisting  scow 
(to  depth  of  14  f.  below  low  water  of 
1868,  channel  130  f.  wide)  under  lastpro- 
ject,  3,350  c.  y.,  or  5,964  c.  y.  s.  m.  Total 
expenditures  under  project  to  date, 
$42,940. 13.  Gross  cost  per  yard  in  place, 
$12.82;  8.  m.,  $7.20.  Net  cost  (excluding 
office  expenses  and  market  value  of  plant 
at  close  of  work)  per  yard  in  place,  $10.83; 
s.m.,  $6.08,  78,  112,  1137,  1139.  Range 
lights  erected  by  United  States  Light- 
House  Board,  78,  1139. 

1§79.  Three  guiding  cribs  placed, 
one  on  east  side  and  one  on  west  side  of 
the     oxcaivation.     Sunk    through      ice; 
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works  closed,  79,  1480.  List  of  mate- 
rials used,  79,  1481.  Result  of  opera- 
tions: A  channel  holding  14  f.  for  a  width 
of  130  f.,  79, 1481. 

1 S  90-8 1  •  Stone  filling  put  into  guid- 
ing cribs,  81,  272. 

198^§3.  Slight  repcurs  made  to 
guiding  cribs,  83,  275. 

1S94-85.  Removal  of  bowlders 
from  channel,  85,  1970. 

1885-86*  Completion  of  removal  of 
bowlders,  86,  1644. 

188  7-90.  Project  completed  and  no 
further  operations  contemplated,  88, 
1821;  89,  2020;  90,  2209;  91,  2505;  99, 
2142. 

1894-95.    Piers  repaired,  95,  2560. 

Pliyfif cal  etaaracteiiftlcfl. 

Of  harbor,  66.  iv,  82;  68,  89;  77,  847. 

Difference  between  water  levels  of  1865 
and  1868  of  1  f.,  68, 93;  of  1868  and  1876, 
77,  849. 

General  description,  76,  ii,  323. 

Meteorological  observations,  76,  ii,  329. 

Length  of  season  of  navigation,  198  days, 
77,850. 

Projects.    (See  Estimates.) 

History  of,  74,  135. 

Original,  by  Maj.  Ra3mold8,  removal 
of  rock  on  bar  to  14  f.  water,  260  f.  by 
130  f.;  1,803  c.  y.  of  excavation,  at  $81, 
and  1,290  f.  of  crib  pier  15  f.  wide;  esti- 
mate $191,189,  66,  iii,  9,  iv,  83,  84; 
67,  256;  68,  27;  or  to  admit  vessels 
drawing  14  f.  (depth  of  channel  16  f.) 
would  treble  excavation,  at  additional 
expense  of  $292,032,  67,  256. 

Revised  by  Maj.  Wheeler,  for  a  break- 
water with  channel  130  f.  wide  and  14  f. 
deep  (3,372  c.  y.,  estimate,  $195,588). 
For  an  80-f.  channel  and  breakwater, 
$184,024.72;  for  a  channel  130  f.  wide 


and  breakwater,  $237,321.12,  68,  92. 
(Bacon's  estimate,  68,  90,  93.) 

By  Maj.  Houston,  for  120-f.  channel, 
$215,000,  70,  91. 

By  Maj.  Farquhar,  1873,  for  a  130-f. 
channel  and  20-f.  breakwater,  by  hired 
labor,  $248,000,  73,  137. 

Revised  in  1874  (2,843  c.  y.  of  rock 
work  by  hired  labor,  at  $50  to  complete) 
anda30-f.  breakwater,  $231 ,570, + amount 
expended,  $41,792.72  =  $273,362.36,  74, 
35;  77,  m. 

Bv  Maj.  Robert,  guiding  cribs  instead 
of  breakwater,  reducing  total  estimate 
$176,362,  and  at  a  total  cost  for  the  whole 
work  of  $97,000,  76,  ii,  328;  77,  98,  845. 
848.    [Completed  at  cost  of  $93,000.] 

The  project  for  the  improvement  of 
this  harbor  was  adopted  in  1866,  modi- 
fied in  1868,  1874,  and  1878,  and  com- 
nleted  in  1879,  at  a  cost  of  $93,000.  As 
nnished  it  consisted  in  opening  a  chan- 
nel 130  f.  wide  and  14  i.  deep  through 
the  rocky  reet  obstructing  the  entrance 
to  the  harbor,  and  defining  the  entrance 
through  the  reef  by  a  guiding  crib  on 
each  side  of  the  channel,  79,  1480;  87. 
1970;  88,  1821.  Maj.  Davis  considered 
the  work  accomplished  as  fully  satisfying 
the  demands  of  commerce,  88, 1821;  91, 
2505. 

Surreyf. 

By  United  States  Lake  Survey  in  1866, 
66,  iv,  82.  First  project  made  on  this 
survey. 

By  H.  Bacon,  through  ice,  January, 
1868,  68,  27,  89,  93. 

By  H.  Bacon,  December,  1868, 69,  76. 

By  H.  Bacon,  March,  1870,  70,  91. 

By  L.  Y.  Schermerhom,  February, 
1876,  77,  845. 

Maps  and  Sketches.  76,  ii,  328;  78, 
1138. 


EA§T  BAY    AND  BLACKl'TATER   RIYER    FLA.    (See  Blachvater 

and  East  Bay,  Fla. ) 

EABT  BAY  BAYOU,  TEX. 


Commerce* 

Yearlv  commerce,  valued  at  about 
$5,000,  farm  products  and  mineral  water, 
1900,  2380,  2383. 

Enictneer§. 

Chief  of  Engineebs.  Report,  1900, 
394. 

Engineer  IN  Charge.  Capt.C.S.Rich6, 
189&-1900.     Reports,  1900,  2379,  2381. 

Assistant.  8.  M.  Wilcox.  Report, 
1900,  2383. 

Physical  eharaeterifttf€!0. 

East  Bay  Bavou  empties  into  Galves- 
ton East  Bay  about  30  miles  northeast  of 
the  city  of  Galveston,  Tex.,  and  is  one 
of  the  adjacent  streams  referred  to  in  the 


appropriation  of  March  3,  1899,  for  im- 
proving "Brazos  River  between  Velasco 
and  Richmond,  West  Galveston  Bav 
Channel,  Double  Bayou,  and  the  mouth 
of  adjacent  streams,*"^  1900,  2380. 
Description  of,  1900,  2383. 

ProJeet§. 

Capt.  Rich6  estimated,  1900,  it  would 
cost  (l0,000  to  make  the  improvement  as 
a  part  of  an  inland  light-draft  navigation 
system,  1900,  2382. 

§arreyt. 

Examination  and  survey  ordered  by 
act  of  March  3, 1899,  made,  1899-1900,  un- 
der direction  of  Capt.  Rich<^  (report  favor- 
able)    (See  Jh-qjects),  1900,  2380,  2381- 


850 


ANALYTICAL   AND   TOPICAL   INDEX  TO 


EAST  BOtlTOIV  CHAMNEE.,  MAM.     (See  Bodan  Harbor,  Mass.). 


Commeree. 

Laiige  and  important,  98,  794. 

En^neers. 

Chief  of  Enoinbkbb.  Reports,  98, 
63;  95,  54. 

Engineer  in  Charob.  Lt.  Col.  8.  M. 
Mansfield,  1893-.  Reports,  98,  793;  96, 
649. 

PhjTAleal  characteristics. 

DeHfription  of.  At  low  water,  1899, 
the  area  almost  entirely  bare,  98,  794. 

Projects. 

In  1894  Lt.  Col.  Mansfield  estimated  it 


would  cost  160,000  to  improve  the  chan- 
nel, 95,  649. 

SarTejr** 

Examination  from  the  southeasterly 
line  of  the  Boston,  Revere  Beach  &  Lynn 
Railroad  to  the  channel  at  Jeffries  Point, 
ordered  by  act  of  July  13,  1892,  made, 
1892,  by  Lt  Col.  Mansfield  (report  favor- 
able) ,  98,  793. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made  by  Lt.  Col.  Mansfield,  1894  (see 
Projects),  95,  649. 


EAST  CHESTER  CREEK,  M.  T. 


Appropriations. 

1873,  $25,000,  78,  85,  939;  74, 96;  77, 

249. 
1875,  12,000,  75,  102;  77,  249. 

1878,  10,000,  78,  66,  416. 

1879,  3,500,  79,  63,  389. 

1880,  3,500,  80,  513. 
1886,  10,000,  86,  664. 
1888,  5,000,  88,  576. 
1894,  12,000,  95,  827. 
1896,  10,000,  96,  732. 


Total,  91,000 

Commerce. 

In  1896  there  was  no  commerce  on  the 
part  of  the  stream  mentioned  by  the  act 
of  1896,  97,  1175. 

Contracts. 

1§77.  John  Saterlee,  dredging,  rock 
cutting,  and  building  dikes,  77,  249,  250. 

I§f3.  J.  D.  Flannery,  dredging,  27 
cents  per  c.  v.,  84,  730. 

1 8  »  7.  Frank  Pidgeon  Dredging  Co. , 
dredging,  26.9  cents  per  c.  y.,  87,  630. 

1888.  Hartford  Dredging  Co.,  dredg- 
ing, 45  cents  per  c.  y.,  88,  576. 

1893.  Mt.  Vernon  Suburban  Land 
Co.,  dredging,  22  cents  per  c.  y.,  p.  m., 
93,  967. 

1 894.  J.  McSpirit,  dredging,  34  cents 
per  c.  y.,  and  12  cents  per  c.  y.,  p.  m. 
($9,000),  95,  828. 

1897.  J.  McSpirit,  dredging,  41  cents 
per  c.  y.;  loose  rock  removal,  $1.09  per 
c.  y.,  and  solid  rcxjk,  $19  per  c.  y.,  p.  m. 
($8,070),  97,  1092. 

Eni^neers. 

Chief  of  Engineers.  Reports,  71, 83 
73,  85;  74,  95;  75, 102;  76,  56;  77,  50 
78,  56;  79,  63;  80,  83;  81, 102;  83, 103 
88, 102;  84,  107;  85,  98;  86,  91;  87,  53 
88,  55;  89,  67;  90,  60;  91,  75,  92,  79 
93,  86;  94,  77;  95,  87;  96,  84;  97, 118, 
140;  98,  113;  99,  128;  1900,  145. 


Enoinbbrs  in  Chabob: 

Lt.  Col.  John  Newton,  1872-83.  Re- 
ports, 72,  812,  814;  78,  939;  74,  ii,  166; 
75,  ii,  221,  76,  249;  78,  416;  79,  388; 
(Col.)  80,  511;  81,  640;  82,  663. 

Capt.  James  Mercur,  in  temporary 
charge,  77,  223.     Report,  77  249. 

Lt.  Col.  G.  L.  Gillespie,  1883-86.  Re- 
ports, 88,  563;  84,  728;  85,  738. 

Lt  CoL  D.  C.  Houston,  1886-92.     Re- 

gorts,  86,  663;  87,  628;  (Col.)  88,  577; 
9,  721;  90,  656;  91,  806;  92,  708. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 93,  965,  94,  688;  (Col.)  95,  823. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,  730;  97,  1089,  1175;  98,  997. 

Lt  Col.  W.  H.  H.  Benyaurd,  1899. 
Report,  99,  1215. 

Maj.  £.  H.  Ruffner,  1900-.  Report, 
1900,  1387. 

Assistant.    Capt.  J.  Mercur,  78,  416. 

lieylalatlon. 

Commissioners  appointed  bv  the  State 
of  New  York  to  condemn  and  purchase 
necessary  land,  74,  95,  ii,  166. 

Operations. 

1 8  7d-76.  Operations  delayed  owing 
to  difficulties  in  obtaining  the  right  of 
way  across  certain  lands,  73,  85,  939; 
74,  96;  75,  102,  ii,  221;  76,  249. 

1876-77.  906  c.  y.  rock  removed; 
5,936  c.  y.  mud,  etc.,  dredged,  77,  249. 

1877-78.  2,298  c.  y.  rock  removed; 
37,387  c.y.  mud,  etc.,  dredged;  1,235^1.  f. 
dike  built,  78,  416. 

1878-79.  23,195  c.  y.  mud,  etc., 
dredged;  85  stone  removed,  79,  63,  388. 

1883-84.  18,236  c.  y.  dredged,  84, 
729. 

1 886-8  7.  Preparations  for  dredging 
in  vicinity  of  Town  Dock;  history  of  op- 
erations, 87,  629. 

1887-88.  1,772  c.  y.  dredged  near 
Town  Dock,  88,  676. 

1888-89.  11,067  c.  y.  dredged,  89, 
724. 
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1S99-93.  27,700  a  y.  dredged,  98, 
967. 

1894-95.  2,515  c.  y.,  s.  m.,  and  64,- 
558  c.  y.,  p.  m.,  dredged,  and  some  stones 
removed,  95,  826. 

1895-96.  5,467  c.  y.,  p.  m.,  dredged, 
96  731. 

1897-98.  12,960  c.  y.  dredged.  1,843 
c  y.  loose  rock  removed,  and  66t  c.  y. 
rock  removed,  98,  997. 

1899-1900.  3,937  c  y.  dredged, 
project  completed,  1900,  1388. 

Physical  characteristics. 

Description  of,  72,  812,  813;  88,  574; 
98,  965;  97,  1176. 

A  tidal  stream  with  low,  marshy  banks 
on  the  north  shore  of  Long  Island  and 
about  20  miles  from  the  Battery,  New 
York.  Na viable  for  about  2}  miles  from 
its  mouth.    97,  1176. 

Plans. 

By  Lt  Ck>l.  Newton,  1872,  for  a  tidal 
reservoir,  dredging,  dikine,  and  revetting 
for  a  9-f.  channel  at  m.  1.  w.;  estimate, 
$1,646,000.  For  an  11-f.  channel  at 
m.  h.  w.;  estimate,  $731,000.  For  slack- 
water  navigation,  affording  7  f.  draft, 
$300,000,  72,  813. 

Projects.    (See  Plans. ) 

By  Col.  Newton,  1872,  for  providing, 
by  dredginff  and  rock  removal,  a  channel 
9  f.  deep  at  n.  w.  from  Pelhams  Bnd^  to 
a  point  3,000  f .  above  Lockwoods,  3  miles, 
tmit  part  of  channel  above  Lockwoods  to 


serve  as  a  channel  and  tidal  basin.  A 
modification  of  1873  consisted  of  proposed 
timber  dikes,  5,800  f.  in  length,  to  confine 
the  channel;  estimate,  $136,500,  72, 
815;  78,  939;  77,  249;  86,  663. 

In  1887  the  estimate  of  cost  was  raised 
to$221,100,  87,  628. 

In  1891  $55,000  was  estimated  as  sufiS- 
dent  for  completion  of  the  improvement 
contemplated.  91,  809;  92,  708. 

By  Maj.  Adams,  1896,  for  dredging  out 
the  shofds  in  the  channel  and  for  remov- 
ing rock  from  below  Lockwoods;  and, 
should  any  money  remain  after  comple- 
tion of  such  work,  extension  of  the  chan- 
nel of  100  f.  width  and  9  f .  depth  at  m. 
h.  w.  toward  head  of  tide  water,  provided 
the  right  of  way  for  such  extension  could 
be  obtained  free  of  cost  to  the  United 
States,  the  latter  at  an  estimated  cost  of 
$27,000,  97,  1091.  1177. 

Surreys. 

Under  Lt.  Col.  Newton,  71,  83,  by 
J.  H.  Striedinger.  Report,  72,  812. 
Additional  progress,  78,  85. 

Examination  of  channel  depths,  made, 
1882,  under  direction  of  Col.  Newton,  82, 
663. 

Survey  with  a  view  to  extension  of  im- 

Erovement  to  head  of  tide  water  ordered 
y  act  of  June  3,  1896,  made  by  Maj. 
Adams,  1896  (report  unfavorable),  97, 
1175. 

Maps.    86,  664;  98,  968. 


£A8T  DEMIVIS,  BARltf9TABL£  BAT,  MAM.  a 

Appropriation. 

1852,  $1,500. 

EASTERN  BRANCH,  ELIZABETH  BITER,  TA.     (See  Lynn  Haven 

Bay,  Norfolk  Harbor ,  and  Elizabeth  River, ) 

EASTERN  BBANCH,  POTOBAC  RITER.  (See  ^nooo^tia  i^tver.) 

EA8TON  POINT  HARBOB,  BD.     (See  also  Tread  Haven  Creek,  Md,) 


Ghibp  of  Enoineebs.    Report,  85, 137. 

Emginebb  in  Charge.     W.  F.  Smith, 
U.  S.  Agent.     Report,  86,  890. 

AasiBTAirr.     W.  P.  Smith.    Report,  86, 
890. 


Physical  characteristics. 

Improvement  already  made  on  Tread 
Haven  Creek  sufficient,  86,  890. 

Survey. 

Examination  ordered  bjr  act  of  July  5, 
1884,  made  under  direction  of  W.  F. 
Smith,  86,  890. 


EAST  PASCAOOUI^A  BITEB.     (See  Pascagmda  River,  Miss.) 

EAST  POINT  JUDITH,  B.  I.     (See  Point  Judith. ) 

EASTPOBT,  lOl^A.     (See  Missouri  River  between  mouth  and  SUmx  City.) 


a&orvey  for  breakwater— Report,  Nov.  19,  1852;    estimate,  $500,000.     (H.  R.  Doc.  No.  482,  56th 
Cong.,  2d  aesB.,  1896.) 
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EASTPORT,  mCH.     (See  Orand  TVavene  Bay,  Midu) 

EAST  RITER,  IV.  ¥.,  Includlnff  Hell  Oate,  Battenr  ■ 

CtMnllet  Reeft.     (See  New  York  Harbor,  N.  Y.) 


Appropiiatioiu. 

1852,  0  $20,000,  ea,  ni,  29. 

1868,  85,000  (allotment),  68,  66; 

60,  55,  388. 

1869,  178,200  (allotment),  60,  55; 

70,  435. 

1870,  ft  250,000,  70,  74,  435. 

1871,  ft  250,000,  71,  82;  77,  230. 

1872,  ft  225,000,  72,  80;  77,  230. 

1873,  ft  225,000,  78,  85;  77,  230. 

1874,  ft  225,000,  74,  95;  ii,  165. 

1875,  ft250,000,  75.  101,  ii,  203. 

1876,  ft  250,000.  76,  55;  78.  413. 

1878,  ft  350,000,  78,  55,  413. 

1879,  ft  250,000,  70,  62,  376. 

1880,  200.000,  80,  499. 

1881,  200,000,  81,  624. 

1882,  250,000,  82,  649. 
1884.  360,000,  84,  692. 
1886,  112,500,  86.  678. 
1888,  250,000,  88,  606. 
1890,  200.000,  00.  719. 
1892,  150.000,  02,  805. 
1894,  75,000,  06,  934. 
1896,  60,000,  06,  858. 
1899,   250,000,  00,  1231. 

Total,  4,665,700 

Commerce. 

Danger  and  difficulty  in  paaeing  Hell 
Gate,  68,  730.  731. 

Amount  oi  commerce  benefited  by 
improvement,  77,  230. 

At  1897  the  increasing  draft  and  ton- 
nage of  vessels  indicated  that  a  revision 
of  the  ruling  depths  even  in  iniproved 
parts  of  the  stream  was  needful,  07, 1028. 

Description  of,  1000,  1437. 

ContracU. 

11(60.  J.  D.  Shelboume,  removing 
Frying  Pan  and  Pot  Rock;  unsatisfactory 
progress  made,  60,  55,  388.  Contract 
expired  by  limitation,  with  no  work 
done,  70,  74.  434. 438.  Maillefert  &  Co., 
removal  of  Pot  Rock,  Ways  Reef,  and 
Shelldrake  Rock,  60,  55,  388.  Contract 
expired  by  limitation,  with  small  amount 
of  work  done,  70,  434,  439. 

1^76.  E.  R.  Seward,  removal  of 
24,000  tons  broken  rock,  Hal  lets  Point. 

77,  49,  227.    Extended  and  completed, 

78,  55,  413. 

1  §  7  8.  Atlantic  Dredging  Co. ,  remov- 
ing 25,000  tons  of  broken  rock,  Hallets 
Point,  78,  55,  413.    Completed,  70,  61. 

1 8  70.  Atlantic  Dredging  Co. ,  remov- 
ing 25,000  tons  broken  rock,  Hallets 
Point,  70,  61,  377. 

1  §  8  5.  Rendrock  Powder  Co. ,  copper 
cartridge  cases,  225,000  pounds  rackarock, 

o  Hell  Gate. 


84,  719.  R.  W.  Warren,  50,000  poonda 
dynamite,  85,  719.  Atlantic  Dredging 
(Jo,,  rock  removal.  Flood  Rock,  $3.19  per 
ton,  86,  678. 

1890.  R.  G.  Packard,  lemoval  of 
material  other  than  bowlders,  85  centi 
perc.  y.;  bowlders,  $2.50  per  ton,  01, 902. 

1894.  P.  Ward,  repair  of  dredge  ^<^ 
Gate,  $15,800,  05,  935. 

1800.  R.  G.  Packard,  removing 
Man-o'-War  Rock,  $159,000,  00,  1232. 

Documents.     (Not  published  in  re- 
ports.) 
H.  Doc.  90,  39th  Cong.,  2d  seas..  67, 

17,  44;  68,  733. 

fingineerf. 

Chief  of  Enoinbebs.  Reports,  66,  7 
ii,  41,  ui,  29;  67,  17,  44;  68, 65,  726,  729 
742;  60,  55;  70,  73;  71,  82;  72,  79;  78 
84;  74,  94;  76,  100;  76,  54;  77,  49, 231 
78,  55;  70,  61;  80,  81;  81,  98;  82,  99 
88,  94;  84,  100;  86,  96;  86,  95;  87,  59 
88,  60;  80,  75;  00,  66;  01,  86;  02,  90 
08, 97;  04,  87;  06, 100;  06, 106;  07,  HI 
08,  126;  00,  134,  142;  1000,  152,  160. 

Board  of  Engineers.  1856.  (Advi- 
sory Council  to  New  York  Harbor  Com- 
mission.) Recommend  the  removal  of 
Pot  Rock,  Frying  Pan,  Ways  Reef,  and  a 
part  of  Hallets  Point,  with  other  minor 
rocks;  the  closine  of  small  channel  be- 
tween Bread  and  Cheese  and  head  of 
Blackwell  Island;  the  construction  of 
stone  piers  on  Hogs  Back,  Gridiron,  and 
Bread  and  Cheese,  and  a  beacon  on  Ry- 
landers  Reef,  68,  65,  733.  (Col.  Totten, 
Chief  of  Engineers;  Supt.  Bache,  U.  8. 
C.  S. ;  Commander  Davis,  U.  8.  N. ) 

Engineers  in  Charge: 

E.  Merrian,  1851-53;  68,  732,  733. 

Maj.  W.  D.  Eraser,  1863-54;  68,  727, 
732. 

Lt.  Col.  J.  Newton,  1866-85.  Reports, 
68,  727,  730,  742;  60,  388,  390,  391;  70, 
433;  71.  723;  72,  802;  73,  934;  74,  ii, 
160;  76,  ii,  200;  76,  238;  77,  227,  231, 
232;  78,  412;  (Col.),  70,  375;  80, 
496;  81,  621;  82,  649;  83,  533;  84, 
689;  86,  715;  86,  680. 

Capt.  J.  Mercur,  temporarily  in  chaige, 
1877;  77,  48,  227. 

Lt.  Col.  W.  McFarland,  1885-89,  Re- 
ports, 86,  675;  87.  689;  88,  603. 

Lt  Col.  G.  L.  Gillespie,  1889-96.  Re- 
ports, 80,  772;  00,  713;  01,  899;  02, 
797;  03,  1034;  04,751;  06,  930;  (CoL), 

06,  853. 

Lt.  Col.  W.  Ludlow,  1897.      Report, 

07,  1026. 

b  East  River  and  Hell  Gate. 
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Maj.  H.  M.  AdamB,  1898-1900.  Re- 
ports, 98,  1036;  1900,  1436. 

Lt  Col.   W.  H.  H.  Benyaunl,  ISOOT 
Report,  99,  1229. 

Maj.  £.  H.  Ruffner,  1900.  Report, 
1900,  1403. 

Maj.  W.  L.  Marshall,  1900.  Report, 
1900,  1439. 

AsaiOTANTB.     (See  also  Surveys. ) 

Lt.  Bartlett,  68,  732. 

W.  Preuse,  72.  803;  77,  238. 

F.  Sylvester,  72,  803. 

Lt  W.  H.  Heuer,  78,  936;  77,  227. 
Reports,  75,  ii,  203;  76,  238. 

CapL  J.  Mertur,  77,  227,  237;  79,  60. 
Reports,  79, 375, 377;  80,  499;  84,  692. 

J.  H.  Striedinger,  74,  ii,  164;  77, 
236.  Reports,  75,  ii,  208;  76,  239;  77, 
227. 

B.  Boyle,  77,  238. 

A.  Doerflinger,  77,  238. 

M.  A.  Lacy,  77,  238. 

R.  Stone,  79,  375.  Reports,  79,  382; 
80,  503;  81,  627;  82,  653. 

Lt  G.  McC.  Derby.  Reports,  82, 
651;  83,  536;  85,  720.  724,  734. 

Eatimates.     (See  Plans  and  Projects, ) 

Maj.  Fraser,  1853«  for  the  removal  of 
rocks  in  Hell  Gate,  at  $1.14  per  c.  f.,  68, 
733,  738. 

Lt  Col.  Newton,  1867,  for  removal  of 
rock  at  Hell  Gate  ( nee  Plans  and  I^vjeclM) : 
1st  plan,  to  a  depth  of  25  f.,  $5,008,580, 
or  to  depth  of  26  f.,  $5,723,129,  68,  738, 
741;  70,  437;  2d  plan,  to  a  depth  of  25 
f.,  $7,737,974,  or  to  a  depth  of  26  f., 
$8,692,645,  68,  741;  70,  437;  74,  ii,  164; 
3d  plan,  to  a  depth  of  25  f.,  $2,674,930, 
or  to  a  depth  of  26  f.,  $2,877,000,  68, 
730,  741 ;  70,  438. 

Lt.  Col.  Newton,  1870,  revised  estimate, 
from  experience  gained:  Ist  plan,  to 
depth  of  25  f.,  $3,000,000;  2d  plan,  to 
depth  of  25  f.,  1^,100,000;  3d  plan,  to 
depth  of  25  f.,  $2,070,000,  70.  438. 

Lt  Col.  Newton,  1874,  revising  previ- 
ous 2d  plan,  to  depth  of  26  f.,  $4,689,820, 
74,  ii,  164;  75,  ii,  202;  76,  243. 

Lt.  Col.  Newton,  1868,  for  removing 
reefa  at  mouth  of  Eas^t  River:  Batterv 
Reef  to  depth  of  24  f.,  $14,245;  Diamond 
Reef  to  depth  of  22}  f.,  $185,125;  Dia- 
mond Reef  to  depth  of  24  f.,  $309,400; 
Coenties  Reef  to  depth  of  22}  f.,  $100,000, 
or  to  depth  of  24  f.,  $139,000,  68,  66,  745; 
74,  ii,  164;  76,  243. 

1979.  For  completion  of  existing 
project,  $2,615,078,  79,  376. 

l.eslslatlon.     (See  Ohstructions.) 

Act  by  New  York  legislature  incorpo- 
rating the  East  River  Bridge  Co. ,  92, 805. 
Act  amending  act  incorporating  a  com- 
pany to  erect  a  bridge  across  the  river 


between  New  York  and  Long  Island,  93, 
1041. 

Act,  dated  May  27,  1895,  passed  and 
accepted  by  the  city  of  New  York,  for 
construction  of  a  bridge  across  the  river 
between  New  York  City  and  Brooklyn, 
96,  859. 

OlMtruetlont. 

Bridges  affected  by  Congressional  or 
State  acts,  95,  933;  96,  856;  97.  1030. 

Operation*. 

1  §5 1-59.  Efforts  to  remove  rocks  in 
Hell  Gate  by  surface  blasts,  68,  732. 

1 869-70.  Work  began  under  project 
of  Lt.  Col.  Newton;  1,621  c.  v.  rock  re- 
moved from  Ways  Rleef  and  220  c,  y.  from 
Bhelldrake  rock;  unsatisfactory  results 
from  contracts;  completion  by  hired  labor 
of  cofferdam  at  Ilallets  Point  and  removal 
of  4,841  c.  y.  rock  from  shaft;  also  con- 
struction of  drilling  s<^ow  for  the  removal 
of  channel  rocks.  Valuable  experience 
gained  by  operations,  70,  73,  434,  437, 
439,  440. 

1  §  74^7 1  •  Completion  by  hired  labor 
of  shaft  at  Hal  lets  Point,  and  709 1.  f.  tun- 
nels, with  182  1.  f.  galleries,  removing 
8,306  c.  y.  rock,  71,  82,  727.  Operations 
of  steam  drilling  scow  by  hired  labor  at 
Diamond  and  Coenties  reefn,  71,  725. 

l§71-7d.  Construction  at  Hallets 
Point  by  hired  labor  of  1,653  1.  f.  tunnels 
and  653}  1.  f.  galleries,  removing  8,293 
c.  y.  rock.  The  removal  of  6,119  c.  y. 
rock  from  Diamond  and  Coenties  reefs  by 
aid  of  steam  drilling  scow.  Commence- 
ment of  operations  by  drilling  r'ow  at 
Frying  Pan  Ro<^k.  Success  of  drilling 
scow.    72,  80,  803,  805. 

1873-73.  At  Hallets  Point,  2, 731  l.f. 
tunnels  and  galleries  driven,  removing 
9,554  c.  y.  rock,  73,  84,  934.  211  c.  y. 
rocks  dredged  from  Diamond  Reef;  oper- 
ations of  drilling  scow  on  Frying  Pan  and 
Pot  RcK'k;  resmts  from  drilling  experi- 
en(fc,  78,  84,  935,  937. 

1873-74.  At  Hallets  Point  896  1.  f. 
tunnels  and  galleries  driven,  removing 
4,648  c.  y.  rock;  at  Coenties  Reef  2,805 
c.  y.  roi!k  removed,  74,  94;  ii,  160. 

1 8  74-75.    Completion  of  tunnels  and 

f  tileries  at  Hallets  Point  by  driving  645 
f.,  removing  13,838 c.  y.  rock.  Removal 
of  3,029  c.  y.  rock  from  Ways  Reef,  com- 
pleting work  thereat;  654  c.  y.  fn>ni  Coen- 
ties Reef  and  413  c.  v.  from  Diamond 
Reef.  Shaft  on  Flood  Rock  began.  Re- 
moval by  dredging  of  1,260  c.  y.  from 
piers  and  abutments  of  old  bridge  (114th 
street),  Harlem  River.  75,  101,  ii,  204. 
1875-76.  At  Hallets  Point,  drilling 
roof  and  piers  for  final  blast.  At  Flood 
Rock  two  shafts  sunk  to  depth  of  51  and 
32  f.,  removing  1,462  c.  y.  rock.     76,  54, 
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238.  Operations  of  drinin}rM*«)W.  Com- 
pletion of  the  nMnoval  of  C^ienties  Reef 
to  a  low-«-ater  depth  of  25)  f.  At  Dia- 
iiH»n«l  keef  i*72  c.  v.  roek  removeii.     76, 

lf«7«-77.  At  Ilallet0  Point  romple- 
ti«»n  of  uiinin;;  o{«>ration  anil  tmix^eavfal 
expbv'ion  i»f  mine  St'ptenilier  24,  1876. 
Kenio\ul  hv  om trat^t  of  14,<k55  tons  bro- 
ken  n^'k.  At  H««ni  K4K*k  1,772  c.  y.  rock 
renio\t*<i.  0{ieration8  of  drillinjc  ecow; 
\^\6  c.  y.  nvk  rvinove<l  fn>in  iHamond 
Reef:  Miial)  ani<  Hint  of  work  done  for  lack 
of  appn^pnationj*.     77,  49,  227,  231. 

ll»77  in.  At  Halletd  Point  23,258 
t«.»ni«  hn-ken  iwk  remo\i*»l  by  contract. 

lli9%-70.  At  Hai)eti<  (V>int  19,706 
ton«  rm*k  n-inovetl  l»y  omtrac't.  At  Flo<xi 
Rock  I  wiirk  havintr  Iteen  »ispeode«t  nnce 
January.  K*^  l.:^i7  L  f.  {sallenes  driven, 
renn^vinir  .xll>  r.  y.  nn'k.  Ways  Reef 
ivni«»v»^i  ti»  a  depth  of  2r»  f.  C«>enties 
R«vf  renio\»^i  to  a  «lrpth  of  2->i  f.  1  Oper- 
ation^ of  tlie  stt^i'.i  driihiiiT  ft'i^w.  Drill- 
iniE  at  I>^:un**ii«l  H^'^'i,  >hoitdrake,  and 
Krvinc  l*an  n>i»ks.  Removal  of  519  c.  v. 
fT\»iu  inantond  Re*'f.  79.  Hi.  H2,  377»  378. 

l^7^-^•.  At  llalltL^  Point  15,195 
ttm««  of  bn»ken  n^k  iviuoveil  by  contract. 
At  Fi«K^l  R«  vk  4.:i4*i  i.  I.  inilierics*  driveto, 
i\»nio\ir.if  12,^Ml  o.  y.  nvk:  removal  of 
isn^ailr-^k  nt«r  North  Bn»thers  Inland; 
P'.d'iior.d  Rt^'f  remove*  I  to  a  depth  of  26  f. ; 
2..V*»>  c.  y.  nvk  ai'.d  N'wMen*  ivmoved 
fnmi  Kr\:r:'.r  I\iii.  Sheiitirake,  and  Dia- 
mond nvt^.     80.  4^^i-o«t>. 

l«kH#^i»|.  At  ILi'.IeL*  Point  9.S24  tons 
of  bn>kon  n^  k  !>  :ii.'\t;ii  by  ot»ntract.  At 
KI»^»<1  k  ^  k  7,.>lL'  L  f.  i!nLIerit*s  driven,  re- 
n'oxinjr  I^j^niJo,  y.  Pn*k:  l.i>*>c-  y.  nH*k 
r\'ir«»\t>l  tr»^iii  Ibtl  Tap  and  North  Bn.»th- 
ersKtvl.  81,tiLn-^'>. 

l!k!iil-!%!i.  At  ILiIIit? Point  S,M9tons 
of  bn^ken  rvvk  r^ir.ovt^i  by  contract-  At 
F'uKxi  Kvvk  ♦i.Vv*  I.  f.  ipi.lenw*  driven,  t^ 
moxuuf  ^l.f^^>c.  y.  nvk:  2.H2c-  y.  nx'k 
reuio\  t>l  frv^iii  Htvl  T:»j»  and  North  Brftth- 
er>»  Ktvf.     M.  t^o-O'M. 

|!>i5i*-|i5l.  iVt'Mveiion  of  r\x*k  re- 
mo\»l  at  H.4'\Ts  P  l:u.  At  Fl.^M  R.»ck 
i\H  I,  I.  chIU  '•t'ri  drniU.  rt»riioviiisr  14,:?!^ 
c-  V.  rvxJi:  r^^o.  v.  rvnk  reiiu»vei|  from 
Pv»t  K.vk  a?.^l  Krx  i:  »:  l^in.  83,  ,Vvv-o42. 

|!^!^4  ^:k  At  bl  H^i  R«vk  l.4vV«  i.  f. 
CH !  lcruN<  \l ri\  en.  r\^tuo\ ; i: ^  9. <  l^  o.  y.  nx-k, 
aiui  »\nupietiriir  aii  ^  '"k  rrv-jViratory  to 
clK'irc*^  Ai^i  e\p*.»Hi::;5r  tV.e  mine,  86, 
:u\  :a\  K<«u>\h:  of  l^\.T:m  R.vk  to  a 
dcptti  of  ::4  f  .  8^.  n>4.  ^^xj^nments 
\i\{\\  expuvsiM^  tv^idc,  85.  71*4- 

1^%;^  !^#^  Mne  nr.icr  FI.xxl  R*x*k 
tb^^^l  1  Vtolvr  h\  ISSy  86.  r;:\  rvvv  IV^ 
\ih\U  of  cIki^vv^c  And  c\?^'  ^'on.  86.  tv<>, 
»Vvi  tons  ol  ixvk  n  'no\t>l  tn^iv.ohnr.nt  ■  at 
N^>fc:i>»   lb>«ds«   ai;d    lUu  aiid  Chicken^; 


28,622  tons  of  rock  removed  from  Flood 
Rock    by  contract,    86,   676,   679,    688. 
"Kommary  of  work  done  from  1875  to  1886, 

86,  690. 

1IIII6-S7.  34,966  c.  y.  rock  removed 
in  widening  Newton  Channel  and  in  cat- 
ting away  the  northern  end  of  Flood  Rock, 

87,  59,  691,  694.     Details  of  cost  of  rock 
removal,  87,  691,  692. 

I  It  117-8 9.  19,M8  tons  rock  removed, 
88,605. 

ll^llll-89.  1,410  tons  rock  removed 
by  hired  labor,  89,  775. 

1 889-#0.  47,398  tons  rock  removed, 
90,  716. 

1N1N^91.  Removal  of  rock  at  Flood 
Rock  and  Diamond  Reef;  3,435  c  y.  and 
960  tons  of  bowlders  rem4>ved  from  Shell 
Reef;  24,040  tons  rock  removed  from  reef 
off  Diamond  Reef,  91,  902,  901. 

11191-99.  20,872  tons  rock  blasted 
and  remove<i  at  Floo<l  Rock;  52,803  c.  y. 
dred)!e<l  and  2,S00  tons  rock  removed  at 
Shell  Reef  and  .Middle  Ground;  1,763  tons 
nK'k  removed  at  Feny  Reef;  1,211  tons 
rock  removed  from  reef  off  Diamond  Beef, 
98  800  803. 

1899-99^  21,126  tons  rock  removed 
from  Flood  Rock ;  48.853  c.  y.  fine  material 
dredged  from,  and  313  tons  bowlders  re- 
moved from  Sheel  Reef;  668  tons  rode 
removed  from  Ferry  Rieef,  1,382  from 
Baretto  Point,  ami  .764  from  Sm[iken 
Meadow,  93,  10:^8,  1039,  1040. 

1893-94.  5,513  tons  rock  removed 
I  from  Flood  Rock,  and  6,833  from  Smiken 
'  Meadow,  94,  754,  755. 

lll94-9».  681  tons  rock  removed 
from  Sunken  Meadow,  95,  93:). 

189^  98.  4,673  tons  rock  removed 
fnnu  Sunken  Meadow,  96,  857. 

1898-97.  2,175  t(«is  rock  removed 
from  Sunken  M«ulow;  7,485  from  Char^ 
lotte  Rock,  and  33,148  c  y.  dredged  from 
approaches  to  Davids  Inland  and  WiJlets 
Point,  97,  1029. 

1 89  7-98.  31  tons  rock  removed  from 
Sunken  Meadow,  98,  1037. 

189»-190«.  Removal  of  Man-o'- 
War  Rock  in  progress,  and  39  tons  rock 
ivmoved  from  Middle  Reef,  1900,  1404. 

Phl^cai  eharaetertotlcs. 

Fonnation  of  Battery  Reef,  68,  742. 
Area  covered  by,  68,  744. 
Area  covered  by  Hell  Gate  Reefe,  68, 

Fonnation  of  rock  at  Hallet's  Point, 
71.  724.    Leakage  in  tunnels  at,  71, 725. 

Velocitv  of  currents  at  Hell  Gate,  68, 
7:^i:  79,  805;  76,  ii,  208. 

Tides,  rise  and  fall  of,  76,  ii,  206. 

Phvsii^  effiect  of  Hallet's  Point  blast, 
77,  itj. 

C>beerratians  on  transmission  of  earth 
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waves  at  explosion  of  Flood  Rock,  86, 
691-717. 

Description  of  obetnictions  at  Hell 
Gate,  88,  603. 

P^ription  of  Diamond  Reef  and 
Coenties  Reef,  1900,  1436. 

Planik     (See  Estimates  and  Projects. ) 

By  Lt.  Davis,  U.  S.  N.,  1848,  for  re- 
moval of  Pot  Rock,  Frying  Pan,  and 
Ways  Reef,  with  the  removal  of  rocks 
from  the  middle  channed,  1.  e..  Little  Mill 
and  Flood  Rook,  and  the  construction  of 
fender  piers  on  Hog's  Back,  Gridiron, 
and  Bread  and  Cheese  rocks,  68,  731. 

By  Lt.  Porter,  U.  8.  N.,  1848,  favors 
the  above  except  the  removal  of  rocks  in 
middle  channel,  and  suggesting  that  they 
be  covered  with  fender  docks;  also  the 
removal  of  a  part  of  Hallet's  Point  and 
various  small  rocks  below,  68,  731. 

By  M.  Maillefert,  1851-53,  for  the  re- 
moval of  rock  in  Hell  Gate  by  surface 
blaats,  68,  732,  733. 

By  advisory  Board,  1856.  (See  Board 
of  Engineers. ) 

By  Lt.  CJol.  Newton,  1867,  for  the  im- 
provement of  navigation  through  Hell 
Gate  by  three  plans,  to  wit:  Ist,  by  the 
removal  to  a  m.  1.  w^.  depth  of  25  to  26  f. 
Pot  Rock,  Frying  Pan,  Way's  Reef,  Shell- 
drake,  and  Heeltap,  with  rocks  off  Ne^ro 
Point,  Scaly  Rock,  and  Hallet's  Point; 
with  sea  walls  on  Hen  and  Chickens, 
Flood  Rock,  Gridiron,  and  Hog  Back, 
Holmes  Rock,  Great  and  Little  Mill  Rock, 
Bread  and  Cheese,  and  Ry lander's  Reef. 
Time  require<i  for  completion,  six  years, 
at  estimated  cost  for  channel,  25  f., 
$5,008,580;  for  26  f.  channel,  fS,723,129, 
68,  738,  741.  Rc^vised,  1870,  to  |4,100,- 
000,  70,  438.  2d  (see  Projects).  3d,  by 
the  removal  of  Pot  Rock,  Frying  Pan, 
Way's  Reef,  Shelldrake,  Heeltap,  Scaly 
Rock,  and  part  of  Hallet's  Point,  with 
sea  walls  alon^;  Hen  and  Chickens,  Flood 
Rock,  and  Gridiron,  at  estimated  cost,  to 
a  depth  of  25  f.,  12,674,930;  to  a  depth  of 
26  f.,  112,877,000,  68,  65,  730.  This  plan 
recommended  by  Chief  of  Engineers  for 
commencement  of  work,  but  subsequently 
became  expanded  to  second  plan  (see 
Projects),  68,  730;  70, 438;  73,  803;  76, 
ii,  202. 

Plan  for  passing  obstruction  at  Hell 
Gate  by  canal  through  Astoria,  1870. 
The  project  for  the  removal  of  rock  in 
channels,  reported  preferable,  70,  436. 

Private  (city)  urork. 

l§61-63.  Partial  removal  of  Coen- 
ties Reef  by  New  York  City,  68,  744. 

1970.  Construction  of  sea  wall  at 
head  of  Blackwell's  Island  by  commis- 
sioners of  public  charities,  70,  437. 


Projects.     (See  Estimates  and  Plans. ) 

In  1851-52,  under  an  appropriation  of 
$20,000,  an  effort  was  made  to  improve 
navigation  through  Hell  Gate  by  the  re- 
moval of  rock  through  the  aid  of  surface 
blasting,  68,  732.  The  project  for  the 
improvement  of  Hell  Gate  was  propose 
by  Col.  Newton  in  1867.  It  was  subse- 
quently modified,  in  1868, 1874,  1880,  and 
1884,  by  extending  it  to  embrace  the  re- 
moval of  other  reefs  in  the  East  River. 
Later  it  included  the  removal  to  a  depth 
of  26  f .  at  m.  1.  w.  of  all  the  dangerous  reefs 
in  Hell  Gate,  Diamond  Reef,  and  North 
Brothers  Island  Reef,  in  the  East  River, 
the  removal  of  Coenties  Reef  to  25}  f . ,  and 
a  number  of  small  rocks  in  the  shoaler 
jmrts  of  the  channels;  also,  the  construc- 
tion of  sea  walls  on  Great  and  Little 
rocks.  Hog's  Back,  and  Holmes  Rock; 
estimate,  $5,139,120.  68,  741-745;  70, 
437;  71, 725;  72,  803;  74,  ii,  164;  76, 243; 
80,  497;  84,  690;  86,  95. 

By  Lt.  Col.  Gillespie,  1895,  for  expendi- 
ture of  appropriation  of  1894  in  continua- 
tion of  work  on  Sunken  Meadow  and  for 
rep«ur  of  plant,  95,  933. 

By  Lt.  Col.  Ludlow,  1896,  for  expendi- 
ture of  appropriation  of  1894  in  continua- 
tion of  work  on  Sunken  Meadow,  etc., 
and  for  increasing  facilities  and  depth  in 
approaches  at  Davids  Island  and  Willets 
Point,  07,  1029. 

Description  of  work  doi\e  up  to  1898, 
showing  original,  existing,  ana  projected 
depths,  08, 1037. 

By  Lt.  Col.  Benyaurd,  1899,  for  survey 
and  removal  of  Man-o'-War  Rock  to 
depth  of  26  f.  m.  1.  w. ;  estimate,  $500,000, 
09,  1229. 

By  Maj.  Ruffner,  1900,  for  removal  of 
reef  off  Twenty-sixth  street  to  depth  of 
26  f.  m.  1.  w'.,*and  reef  off  Third  street 
to  depth  of  19  f.  m.  1.  w.,  1900,  1404. 

Maj.  Marshall,  1900,  estimated  it  would 
cost  $1,897,500  to  remove  Diamond  and 
Coenties  reefs  to  depth  of  32  f.  m.  1.  w., 
1900,  1440. 

Surreys. 

At  Hell  Gate: 

By  Lt.  Davis,  U.  S.  N.,  1848;  68,  730. 

By  Maj.  Fraser,  1853;  68,  733. 

By  Lt.  Craven,  1856;  68,  729,  734. 

By  Lt.  Col.  Newton,  1866-79;  66,  iii, 
29;  67,41;  69,  55,  389;  72,803;  78,55. 

By  Lt  Col.  Newton,  1867,  of  Diamond, 
Battery,  and  Coenties  reefs,  68,  742, 745. 

Survey  of  Man-o*-War  Rock  made, 
1889,  by  Lt.  Col.  Benyaurd,  99,  1230. 

Examination  of  Middle  Reef  made, 
1899,  by  Maj.  Ruffner,  1900,  1404. 

Examination  of  Diamond  Reef  — ^ 
Coenties  Reef,  ordered  by  act  of  M 
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1899,  made,  1899,  by  Maj.  Adams  (report 
favorable),  1900,  1436. 

Survey  of  Diamond  Reef  and  Coenties 
Reef,  onlered  by  act  of  Mar.  3.  1899, 
made,  1899,  by  Lt.  Col.  Benyaurd  (report 
rendered  by  Maj.  Marshall)  (report  favor- 
able; see  Projects),  1900,  1439. 

Maps: 

Sketch  of  plan  of  shaft  and  tunnels  at 
Hallett's  Point,  72,  803;  78,  936;  74,  ii, 
163;  76,  ii,*201. 


Sketch  showing  Way's  Reef,  75,  ii,  210. 

Hell  Gate  and  vicinity,  79,  376. 

Progress  sketch  of  Flood  Rock,  show- 
ing condition  of  the  excavation,  79,  378; 
80,  496;  81,  622;  82,  646;  83,  533;  86, 
735. 

Hell  Gate  and  approaches,  85, 735;  86, 
688. 

Flood  Rock,  86, 688. 


EAST  RIVER,  IV.  T.,  Rroomc,  Tweniy-third,  TenUi,  Eleventh 

litreeU,  Mew^  York,  N.  T. 


Eniiflneerfi. 

ChibpofEnginesrs.     Reports,  87,  67; 

89,  83;  90,  74;  91,  86,  425. 

Enoinbkks  in  Charge: 

Lt.  Col.  W.  McFarlan<l.     Report,  87, 
758 

Lt.  Col.  G.  L.  Gillespie,  1888.    Reports, 

90,  761;  91,  899. 

Ah«ihtant.     G.  W.  Kuehule.     Report, 
90,  765. 

Pliyateal  eliaraeterlatli^s. 

Least  dei>th  over  ledge.  Tenth  and  Elev- 
enth streets,  10  f.,  87,  758. 

Plann. 

By  Lt.  Col.  Gillespie,  1890,  for  rock  re- 


moval and  dredging  so  as  to  obtain  an 
18-f .  channel  between  Broome  and  Twen- 
ty-third streets  in  the  East  River;  esti- 
mate, $267,996,  90,  764. 

Surveys. 

Survey  from  the  foot  of  Broome  street 
to  the  foot  of  Twenty-tliird  street,  New 
York  Citv,  ordered  by  act  of  Aug.  11, 
1888,  maae,  1890,  under  direction  of  Lt 
Col.  Gillespie,  90,  761. 

Examination  of  ledge  of  rock,  foot  of 
Tenth  and  Eleventh  streets.  New  York 
City,  ordered  by  act  Aug.  5,  1886,  made 
in  1887  by  Lt.  Col.  W.  McFarland  (report 
favorable  but  "cost  too  great"),  87,  758. 


EAST  ROCKAWAY  CREEK,  N.  Y. 


Enfl[ineer». 

Chief  OF  Engineers.     Report,  89,  93. 
Encunebr  in  charge.     Capt.  T.  L.  Ca- 
sey, 1888.     Report,  89,  840. 

Pliysfeal  eharaeterlslles. 

Description  of,  89,  841. 


Survey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Qipt 
McC.  Derby  (report  unfavorable),  89, 
840. 


EAST  THOIHASTOIV  HARROR,  ME.^    (See  also  Georges  and  Si.  Georges 

rivers.) 


ECHO  HARROR,  M.  ¥.     (See  Neio  RockeUe  Harbor,  N.  Y.;  Echo  Harbor  and 

New  RocheUe,  N.  Y, ) 


Approprlationf. 

1878,  110,000,  78,  57,  720. 

1879,  3,000,  79,  6:1,  390. 

1880,  3,000,  80,  514. 

1881,  3,000,  81,  642. 

1882,  3,000,  83,  665. 

Total,    22,000 

Contracts. 

1§7§.  Thomas  A.  Scott,  removing 
Start  Rock  to  7  f.,  $6,125,  79,  390. 

ISSl.  G.  W.  Townsend,  removing 
psui,  of  Sheepshead  Reef,  82,  666. 


Enf^lneeri. 

Chief  of  Engineers.  Reports,  76, 57; 
78,57;  79,63;  80,83;  81,103;  82,104; 
88,97;  84,  104;  85,  89;  86,  89;  87,52; 
88,  54;  89,  66;  90,  60;  91,  74;  92,  79. 

Engineers  in  Charge: 
Lt.  Col.  John  Newton,  1875-«4.    Re- 

gorts,  76,  263;  78,420;  79,  389;  (Col), 
0,  513;  81,  641;  82,  664;  83,  545. 
Capt.  J.  Mercur,  1884-85.    Report,  84, 
708. 

Lt.  Col.  W.  McFarland,  1885-86.  Re- 
port, 86,  661. 


a  Survey— Report  Nov.  80, 1885,  estimate,  $1,000,000.    (H.  Doc.  No.  482,  55th  Gong^  2d  sen.) 
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ECHO  HARBOR,  N.  Y.— Continued. 


Lt  Col.  D.  C.  Houston,  1886-92.     Re- 

gorts,  86,  655;  87,  624;  (Col.),  88,  570; 
0,  717;  90,  652;  91,  804;  92,  706. 

AaBISTANTS: 

J.  H.  Striedinger,  76,  265. 
A.  Doerflinger,  76,  264. 

Estimatei.     {&ee  Prcjeds.) 

By  Lt.  Col.  Newton,  removal  of  Sheep's 
Head  Rock  and  Start  Roc^ks,  138,055.38. 
For  the  removal  of  Long  Rock,  |37,696 
additional,  76,  265.  To  complete  exist- 
ing project,  $25,055.38,  79,  390. 

OperatioiM. 

1879-79.  Removal  of  Start  Rock, 
79,  63,  389. 

1979-§0.  Removal  of  Start  Rock 
completed,  80,  513. 

lSSl-83.  506  c.  y.  rock  removed 
from  Sheepehead  Reef,  82,  665. 

ECHO  HARBOR  AND  NEW  ROCHEEiLE,  M.  Y.     (See  Echo  ITnrhtr; 

New  RocheUe  Harbor,  N,  Y. ) 


1989-90.  9,122  c.  y.  dredged  from 
the  channel  hy  hired  labor,  90,  653. 

Physical  charaetciistlcs. 

Description  of,  76,  263-265;  88,  570. 

Projects.     (Qee  Estimates.) 

By  Col.  Newton,  1875,  for  removal  of 
Sheepshead  Reef  and  Start  Rock  to  a 
depth  of  9  and  6  f.  reHpectively.  Mcxli- 
fied,  1878,  removal  of  Start  Rock  to  7-f. 
depth;  estimate,  $38,955.38.  76,  264; 
86,  656;  87,  624;  92,  706. 

SurveFS. 

By  J.  H.  Striedinger  and  A.  Doerflinger, 
under  direction  of  Lt.  Col.  Newton.  Re- 
port, 76,  263. 

Maps.    80,  513. 


Commerce. 

Consists  of  aboat  one  steamboat  a  day 
from  New  York,  96,  870. 

Description  of,  1900,  1425, 1426, 1428, 
1430. 

Englneeri. 

Chief  of  Engineeks.  Reports,  96, 94; 
99,  142;  1900,  160. 

ENGiNBEm  IN  Charge: 

Lt  Col.  H.  M.  Robert,  1894-95.  Re- 
port, 96,  868. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1900. 
Report,  1900,  1423,  1429. 

Assistant.  Lt.  W.  E.  Craighill.  Re- 
port, 96,  869. 

Physical  characteiisUcs. 

Description  of,  96,  869;  1900,  1424, 
1425. 


Projects. 

Lt.  Col.  Benyaurd  e8timate<1,  1899,  it 
would  probably  cost  $17,000  to  complete 
w^ork  8usi)ended  at  Echo  Bav,  New  Ro- 
cheUe, in  1893;  the  removal  of  Start  Rock 
to  7-f.  depth,  and  of  Sheepshead  Reef  to 
9-f.  depth,  1900,  1429. 

Surreys. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  1894,  under  direction  of  Lt. 
Col.  Robert  (report  unfavorable),  96, 868. 

Examination  and  survey  NewRooh die 
Harbor  (report  unfavorable)  and  Echo 
Bay,  N.  Y.  (limited  improvement  recom- 
mended), ordered  by  act  of  Mar.  3, 1899, 
made,  1899,  by  Lt.  Col.  Benyaurd,  1900, 
1424,  1429. 

Secretary  of  War,  1899,  called  for  plan 
and  estimate  of  improving  Echo  Bay. 
Submitted,  1899,  by  Lt.  Col.  Benyaurd 
(see  Projects),  1900,  1429. 


EDENTON  HARBOR,  Bl.  €. 


Appropriations. 

1878,  $4,000,  78,  175;  79,  696. 

1879,  1,000,  79,  92,  696. 
1884,  10,000,  84,  1036. 
1886,   2,000,  86,  964. 

Total,  17,000 

Commerce. 

Requirements,  76,  359. 

Contracts. 

18T8.  G.  H.  Ferris,  dredging,  15 
cents  ner  c  v.,  79,  697. 

1§95.  T.  P.  Momm,  dredging,  14 
centsper  c.  v.,  85,  1039. 

1§99.  J.  Caller,  dredging,  21  cents 
per  c.  y.  ($2,000),  1900,  1781. 


En^n^ers. 

Cfief  of  Engineers.  Reports,  73, 
79;  76,  68;  78,  175;  79,  91;  80,  121; 
84, 168, 177,  1074;  86, 159;  86, 154;  87, 
122;  99,  230;  1900,  263. 

Engineers  in  Charge: 

Maj.  W.  P.  Craighill,  1872.  Report, 
73,  854. 

S.  T.  Abert,  U.  S.  C.  E.,  1875.  Report, 
76,358. 

Capt  C.  B.  Phillips,  1879-80.  Reports, 
79,  696;  80,  830. 

Capt.  F.  A.  Hinman,  1884-87.  Reports, 
84,  1035,  1071;  85,  1038;  86,  963;  87, 
989. 

Col.  W.  P.  Craighill,  1888. .  Report, 
88,  773. 
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Maj.  T.  L.  Cafley,  1899.  Report,  99, 
1482. 

Maj.  J.  B.  Quinn,  1900.  Report,  1900, 
1780. 

Assistant.  G.  H.  Elliott.  Reports, 
73,  866;  79,  697;  84,  1074. 

Efttlmateii.     (See  I^ojecU. ) 

By  G.  H.  Elliott,  1872,  for  dredging 
channel,  100  f.  by  9  f.,  from  the  wharveo 
U>  deep  water  in  the  bay,  $10,000,  78, 
855  857 

By  »S.  T.  Abert,  1875,  for  dredging  chan- 
nel, 2,500  f.  to  2,600  f.  by  100  f.  by  9  f., 
an<l  deepening  the  approach  to  the 
wharves,  |12,650,  76,  360. 

Operations. 

1978>79.  Channel  850  y.  long,  100 
f.  wide,  and  9  f.  deep,  dre<lged;  21,360  c. 
y.  removed;  dredgmg  a  turning  basin 
begim,  79,  91,  696,  697. 

l§79-SO.  3,260  c.  v.  dredged  and  5 
cypress  stumps  removea,  80,  So. 

1§8  ^-§5.  29,000  c.  y.  di^dged  from 
channel  and  basin,  85,  1039. 

1S85-96.  17,043  c.  y.  dredged  from 
channel  and  basin,  86,  963. 

11199-1900.  10,005  c.  y.  dredge<l, 
1900,  1780. 

Pliyftleal  ciiaraeterliitlci. 

Description,  76,  358,  359;  78,  857. 


Projects.    (See^Erttmotes.) 

By  S.  T.  Abert,  1875,  for  improvement 
of  Edenton  Harbor  and  Bay  by  excava- 
tion of  channel  850  y.  long,"  100  f.  wide, 
and  9  f.  deep;  also  a  turning  basin  at  the 
wharves;  estimated  cost,  |12,650,  79,  91, 
696;  80,  121. 

From  1878-84  $5,000  was  appropriated 
and  expended  upon  this  project. 

In  1883  Oapt  Mercur  proposed  widen- 
ing the  channel  to  150  f .  at  the  outer  and 
200  f.  at  the  inner  end;  also  the  comple- 
tion of  the  turning  basin  with  an  area  of 
about  12  acres;  estimate,  118,000,  84, 
1073,  1074;  87,  122. 

In  1888  Ck)l.  Graighill  recommended  no 
further  appropriations,  the  harbor  being 
amply  suMcient  for  commercial  reqair^ 
ments,  88,  774. 

Authority  of  the  Chief  of  EngineerB  was 
obtained,  1899,  for  completing  project 
under  which  operations  were  previously 
carried  on,  by  dredging  from  Town  Wharf 
to  the  first  beacon  outward,  99,  1482. 

Surveys. 

Under  direction  of  Maj.  Graighill,  bv 
George  H.  Elliott,  1872.  Report,  73, 
854,  856. 

By  S.  T.  Abert,  1875.     Report,  76, 358. 

Ortlered  by  act  of  Aug.  2,  1882,  made, 
1883,  under  direction  ot  Capt.  Mercur, 
84,  1072. 

Maps.     86,  964. 


EIHSARTOWN  HARBOR,  ]IIASB.a     (See  Mcaihas  Mneyard,  Magg.) 

EDIIVBIJROH.     ( See  Pearl  Bwer,  Miss, ) 

EDISTO  RIYER,  H.  €.     (See  South  EdiMt)  River.) 

Part.  AppropriAtioDiL 

A.— Edisto  River $33,886 

B.— North  Pork 

C. — North  and  South  forks 


Part  A.— Edisto  River,  S.  €. 


Appropriations. 

1882,  18,000,  88,  889. 
1884,  5,000,  84,  1094. 

3,000,  86,  1084. 

5,000,  88,  987. 

5,000,  90,  1208. 

7,385,  92,  1234. 


1886, 
1888, 
1890, 
1892, 


Total,  33,385 

In  1895-96  the  money  remaining, 
$282.35,  was  turned  into  the  Treasury,  it 
being  apparent  that  no  further  improve- 
ment of  the  river  was  advisable,  96,  1207.' 

Commerce. 

Commercial  prospects  of  the  river,  88, 
986.  Prospective  development  of  timber 
interests,  89,  1169. 

a  Survey.— Report,  1826,  efiUmate,  $4,278. 


In  1892-93  the  freight  carried  on  the 
river  amounted  to  129,125  tons,  98,  1518; 
in  1893-94,  to  120,870  tons,  94,  1120;  in 
1894-95,  to  177,000  tons,  95,  1438. 

Engineers. 

Chief  op  Engineers.  Reports,  80, 
132;  81,  179;  88, 174;  84,  180;  86, 181, 
191;  86,  179;  87,  143,  154;  88, 136;  89, 
152;  90,  136;  91,  177;  92, 174;  98, 189; 
94, 173;  95,  197;  96,  176. 

Enqinebbs  in  Chabge: 

Col.  Q.  A.  Gillmore,  1880-67.  Reports, 
81,  1138;  88,  887;  84,  1092;  85,  1190; 
86,  1082;  87,  1143. 

Capt.  F.  V.  Abbot,  1888-96.  Reports, 
88,  985;   89,  1169,  2795;  90,  1206;  91. 

56.     (H.  Doc-.  No.  4I$2.  55th  Gong.,  ad  sess.) 
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EBISTO  RIVER,  S.  €.— ConUnued. 
Part  A.— Ediito  River,  S.  €.— Continued. 


1480;  92, 1233;  98,  1517;  94,  1119;  96, 
1438;  96,  1207. 

Capt.  J.  C.  PoBt    Report,  81,  1140. 

Gapt  T.  M.  Bailey.  Reports,  88, 889; 
84   1094. 

Lt.  F.  V.  Abbot.  Reports,  86,  1192; 
87,  1146. 

J.  P.  Alien.  Reports,  89,  1170;  90, 
1208;  91,  1481;  92,  1234;  93,  1519. 

OlMtruetloiis. 

Bridges  obstmcting  navigation,  89, 
2795. 

Efforts  were  made  in  1893  to  obtain  evi- 
dence against  persons  in  the  habit  of  throw- 
ing tops  of  trees  into  the  river,  98,  1521. 

Operatloiu. 

1983-§3.  77  snags,  124  piles,  and 
248  overhanging  trees  removea,  83,  888. 

1983-84.  40  piles,  57  snags,  and  101 
overhanging  trees  removed,  84,  1093. 

1884-85.  5,798  overhanging  trees 
cut  down,  4,942  snags  removea,  and 
banks  trimmed,  86,  1191. 

1886-87.  6,131  trees,  logs,  stumps, 
and  snags  removed,  6  outlets  closed,  and 
1  cut-off  cleared,  87,  1144,  1146. 

1888-89.  1,815  trees  and  stumps 
and  87  cords  of  snags  removed  from  the 
channel,  and  1,041  trees  and  212  cords  of 
brush  cut  from  the  banks,  89,  1169. 

1889-90.  1,900  logs  and  trees  and 
106  cords  of  snags  removed  from  the 
channel,  and  l,7(fe  trees  removed  from 
the  banks,  90,  1208. 


1890-91.  640  stumps  and  snags 
cleared  from  the  channel  on  the  Norui 
Fork,  and  1,200  snags  and  486  trees  from 
the  channel  and  banas  of  the  South  Fork, 
91,  1482. 

1891-93.  2,340  snags  and  47  cords 
of  small  snags  removed  from  the  channel, 
and  1,733  trees  and  378  cords  of  brush 
cleared  from  the  banks,  92,  1234. 

1893-93.  About  12,000  stumps  and 
other  obstructions  removed  from  the 
channel  and  banks,  and  incidental  work 
due  to  maintenance  performed,  93, 1619. 

Physical  characterlttlet. 

Description,  81,  1138,  1141. 

ProJeetM. 

By  Col.  Gillmore,  1880,  for  enlur^'ing 
and  clearin*?  channel,  forming  new  chan- 
nels a<TOK8  necks  and  l)end8,  shutting  off 
lateral  channels,  and  removing  logs,  snags, 
and  pile  obstructions;  also  removing 
pand  and  dry  shoalp,  and  constructing 
deflecting  jetty;  estimate,  $33,385,  81, 
1140;  86,  180;  87,  1143;  92,  1233. 

Surveys. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  Lt.  Col.  (tillmore, 
81,  1138. 

Col.  Gillmore  charged  by  act  of  July  5, 
1884,  with  preliminary  examination  of 
North  Fork  of  Edisto  Kiver  in  counties 
of  Orangeburg  and  I-iexington,  85,  191. 

£xaminati(m  of  North  Fork  of  Kdinto 
River  ordered  by  act  of  Aug  5,  1886, 
87,  154. 


Part  B.— Bdlsto  River,  S.  €.,  North  Fork. 


Eni^neerft. 

Chief  of  Engineers.     Report,  88,  l:^. 

Engineer  in  Charge.    Capt.  F.  V.  Al>- 
bot,  1888.     Report,  88,  991. 

A  OB]  a>F  A  Wffi  * 

Capt.  T.  N.  Bailey.     Report,  88,  993. 
Lt  O.  M.  Carter.     Report,  88,  993. 


Plijr8l€»l  eliaraeterlfttlefl. 

Description  of,  88,  992,  993. 

Survey. 

Examination  ordered  by  act  of  July  5, 
1884;  made,  1884,  under  direction  of  uol. 
Gillmore  (report  unfavorable),  88,  991. 


Part  €•— Edlnto  River,  8.  €.,  Worth  and  Soulii  Forka  (examination 
to  connect  by  Saint  Pierre  River  and  South  Creek). 


Englneerft. 

Chief  OF  Engineers.     Report,  89, 168. 
Engineer  in  Charge.    Capt.  F.  V.  Ab- 
bot, 1888.     Report,  89,  1208. 

Physical  charaeterUtlcf. 

Descnption  of,  89,  1208. 

EEL.  RIVER,  CAL. 


Survey. 

Examination  ordered  by  act  of  Aug.  11, 
1888;  made,  1888,  underdirection of  Capt. 
Abbot  (report  unfavorable),  89,  1208. 


Eni^lneen. 

Chief  of  Engineers.     Repot t,  89, 362. 

Engineer    in  Charge.     Maj.  W.  H. 
Heuer,  1888.     Report,  89,  2493. 

Physical  eharacterlstleft. 

Description  of,  89,  2493. 


Survey. 

Examination  ordered  by  act  of  Aug.  11, 
1888;  made,  1888,  under  (firection  of  Maj. 
Heuer  (report  unfavorable),  89,  2493. 
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EOYPTIA!V  LEVEE,  DE8  BIOIIVES  RIVER,  IOWA.     (See  Mmtnppi 

Jiiver. ) 

EIOIITEEN-lliIL.E  CREEK,  \.  \\     (See  OU»ii  Harbor.) 

EE.  E8TERO  (ESTERO  RAY)  (near  SantA  RarlMira),  CAM^» 


Commerce. 

Tnimportant,  78,  1149,  1160. 

Eni^lneem. 

(^HiBF    OF    Knoinkkkh.      ReiMirt,    73, 
109. 

Knoinbkr  in  ('Harge.     Lt.   Col.  <-.  S. 
SWwart.     Report,  78,  1148,  1149. 


Plana. 

By  Lt  Col.  Stewart,  for  excavating  a 
basin,  constructing  stone  jetties,  brE»k- 
water,  and  fender  piling,  $8,145,964  to 
$9,637,454,  78,  1150. 

Survey. 

Examination  by  Lt.  Col.  Stewart,  73, 
1148. 


EL.IZARETU  RIVER,  N.  J. 


A  pproprlallona. 

1879, 

$7,500,  80,  545. 

1880, 

7,500,  80,  546. 

1881, 

4,000,  81,  707. 

1882, 

8,000,  82,  698. 

1890, 

6,000,  90,  863. 

1892, 

5,000,  02,  879. 

1894, 

3,000,  06,  979. 

1890, 

3,160,  96,  780. 

Total,      43,160 

C^omuieree. 

Important,  79,  481,  483;  82,  698. 
Prosi^eiTtivo  l)enefit  to  commerce  from 
improvement,  88,  649. 
Description  of,  97,  1186. 

ConlraeU. 

I»T9.  E.  G.  Brown,  dredging,  37 
cents  per  c.  v.,  80,  545. 

1 UHO.  T.  H.  Benton,  dredging,  $1.06 
per  c.  y.,  81,  707. 

INNl.  T.  H.  Benton,  dredging,  $l.a5 
per  c.  y.,  82,  698. 

IKIHIi.  F.  C.  Somers,  dredging,  63 
cents  i)er  c.  y.,  83,  581. 

mot.  K.  Parrott,  dredging,  65  cents 
I)er  c.  y.,  91,  994. 

1§94.  W.  II.  Taylor,  dre<lging,  761 
cents  per  c.  y.,  94,  805. 

1§95.  J.  MrSpirit  &  Rons,  dredging, 
68  cents  per  c.  y.,  p.  m.;  ledge  removal, 
$'J  i)er  c.  y.,  p.  m.,  96,  779. 

1§07.  J.  McSpirit,  dredging,  34 
cents  perc.  y.,  p.  m.  ($2,800),  97,  1135. 

Englneen. 

Chief  of  Engineers.  Rei>ortfl,  78, 
aS;  79,  67,75;  80,  88;  81,  111;  82, 
112;  83,  108;  84,  115;  85, 106;  86, 110; 
87,69;  88,  ejf;  89,  89;  90,  79;  91, 100; 
92,  103;  93,  111;  94,  100;  96,  112,121; 
96,96;  97,  131,  141;  98,  137;  99,  157; 
1900,  179. 

Engineers  in  Charge.* 

Col.  J.  N.  Macomb,  1878-79;  78,  63; 
79,  66,  74.     Report,  79,  481. 


Lt.  Col.  N.  MicMer,  1880-^.  Re- 
ports, 80,  546;  81,  706. 

Lt.  Col.  G.  L.  (lillespie,  1883-^.  Re- 
ports, 83,  681 ;  84,  748;  86,  754. 

Lt.  Col.  W.  McFarland,  1886.  Re- 
port, 86,  785. 

Lt  G.  McC.  Derby,  1886-89.  Reports, 
87,  768;  (Capt)  88,648. 

Capt  T.  L.  Casey,  1889-94.  Reports, 
89,  827;  90,  862;  91,  993;  92.  878;  93, 
1113;  94,  804. 

Lt.  Col.  G.  L.  Gillespie,  1896.  Reports, 
96,  978,  1011. 

Maj.  H.  M.  Adams,  1896-97.  Reports, 
96,  778;  97,  1134,  1186. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1061. 

Col.  J.  W.  Barlow,  1899-.  Reports,  99, 
1305;  1900,  1603. 

Assistant.  A.  Docrflinger,  79,  481. 
Report,  79,  481. 

Operatlona. 

I  §79-80.  7-f.  channel,  60  f.  wide 
and  4,110  f.  long,  excavated,  80,  645. 

18IIO>81.  9,200  c  y.  dredged,  81, 
706. 

l§§l-93.  3,335  c.  y.  dredged,  82, 
697. 

1§§^§3.  4,142  c.  y.  dredged,  83, 
681. 

18§3-§4.  6,952  c.  y.  dredged,  84, 
748. 

1 884-85.  Project  completed  accord- 
ing to  requirements  of  commerce,  86, 
764. 

1 89^9 1 .  Excavation  of  channel  be- 
gun, 91,  993. 

1891-99.  6,917  c.  y.  dredged,  92, 
879.  * 

1893-94.  6,200  c.  y.  dredged,  94, 
806. 

1895-96.  2,211  c.  y.  dredged  and 
394  c.  y.  shale  rock  removed,  96,  779. 

1897-98.  7,669  c.  y.,  p.  m., dredged, 
98,  1061. 

Physfeal  eharaeteristl<^ 

Description  of,  79,  481,  482;  96,  1012; 
97, 1185. 


o  About  1  mile  from  Santa  Barbara.    This  waterway  is  distinct  from  Estero  Bay. 
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Difference  in  tidee,  79,  482. 

Description  of  the  river;  deterioration 
since  suspension  of  work,  88,  648, 649. 

During  the  progress  of  dredging  in  1894 
fixed  r^  shale  was  uncovered  in  the 
channel  bed,  94,  805. 

Tidal  observations,  96, 1012. 

Distances  above  the  river  mouth  of  the 
several  bridges  and  other  points,  96,  778. 
Stream  subject  to  shoaling,  98,  1061 . 

The  stream  enters  the  Arthurkill,  in 
the  ^ustem  part  of  New  Jersey,  about  11 
miles  from  New  York  City,  and  flows 
along  the  southerly  part  of  the  city  of 
Elizabeth  for  about  2  miles.  The  sew- 
age from  the  latter  city  a  cause  of  the  de- 
crease in  the  natural  depth  of  the  stream. 
97,  1185,  1186. 

Projects. 

By  Col.  Macomb,  1879,  for  dredging  a 
channel  60  f .  wide  to  a  depth  of  7  f .  at  m. 
h.  w.  from  the  mouth  to  Broad  street 
bridge,  2.7  miles,  removing  44,000  c.  y.; 
estimated  cost,  |25,530,  79,  67,  482,  483. 

Estimate  increased  in  1881  by  Lt  Col. 


Michler  to  $43,160  from  increased  cost 
of  dredging,  81,  707;  87,  768;  99,  879. 

In  1892,  by  Capt.  Casey,  for  expenditure 
of  appropriation  of  1892  in  droilging  be- 
tween the  bridges  at  South  street  and 
Bridge  street  to  a  depth  of  7  f.  at  m.  h.  w., 
and  widths  of  40  to  50  f.,  98,  1113. 

In  1897  Mai.  Adams  estimated  it  would 
cost  $12,000  for  further  improvement  of 
the  river,  with  an  annual  expenditure  of 
$6,000  for  maintenance,  97,  1187. 

Snrreys. 

Ordered  and  in  progress.  78,  63. 

Completed  by  A.  Doerninger,  79,  69, 
75,  481. 

Survev  made  by  Capt.  Casey,  1892, 98, 
1113. 

Examination  to  ascertain  the  desira- 
bility of  placing  locks  at  the  mouth  of  the 
river  ordered  oy  act  of  Aug.  17,  1894, 
made  by  Lt  Col.  Ludlow,  1894  (report 
unfavorable),  95,  1011. 

Survey  ordered  by  act  of  June  3,  1896, 
made  by  Maj.  Adams,  1897  (report  un- 
favorable), 97,  1185. 


E1L.TZABETII  RITER,  YJL.     (See  Deep  Creek  Branch  of  Elizabeth  River,  Va,; 
HoipiUd  Point,  Va.;  Lynn  Haven  Bay,  Va,,  and  Norfolk  Harbor,  Va, ) 


Appropriations. 

1829,    «$80  (survey),  act  Mar.  2. 

1873,  &  15, 000,  78,  76,  785. 

1874,  6 10, 000,  74,  87,  ii,  58. 

1875,  65,000,  76,  94,  ii,  127. 

1876,  65,000,  76,  68,  351;  77,  352. 
1878,  65,000,  78,  73,515. 

1896,  «45,000,  96,  1071. 

1898,  360, 000,  99,  1473. 


Total,   445,080 

Commerce. 

The  shipments  of  lumber  from  West 
Norfolk  in  1894  amounted  to  $225,000, 
and  freigh  t  amounting  to  about  600, 000, 000 
pounds  was  received  in  1893  and  1894  by 
the  Atlantic  &  I^nville  Rwy.,  for  ship- 
ment from  West  Norfolk  by  water;  dur- 
ing the  same  period  about  42,000,000 
pounds  were  received  by  water  for  ship- 
ment by  this  railway  from  West  Norfolk, 
96,  1301. 

(Contracts. 

1973.  6.  H.  Ferris,  dredging  29,500 
c.  y.,  74,  87,  ii,  58. 

1§74.  Marshall  Parks,  dredging 
11,855  c.  y.,  74,  87,  ii,  58.  H.  E.  Cul- 
pepper, dredging  27,709.75  c.  y.,  76,  93, 
li,  127. 

1S75.  H.  £.  Culpepper,  dredging, 
76,  351. 

1§T7.  T.  P.  Morgan,  dredging,  77, 
361. 

1§78.  H.  £.  Culpepper,  dredging, 
27  cents  per  c.  y.,  79,  680. 


1996.  P.  S.  Ross,  dredging,  8.4  cents 
per  c.  y.,  s.  m.   ($40,500),  97, 1366. 

1899.  American  Dredging  Co., 
dredging  2,241,380  c.  y.  in  Elizabeth 
River,  at  14|  cents  per  c.  y.,  s.  m.,  99, 
1474. 

Eng^ineert. 

Chief  op  Engineers.  Reports,  71, 
76;  73,  71,  72;  78,  76;  74,  86;  76,  93; 
76,  67;  77,  65;  78,  72;  79,  89;  91, 
153,  1307;  95,  177;  96,  154;  97,  191, 
98,  195;  99,  224,  225,  232;  1900,  256. 

Engineers  in  Charge: 

Maj.  W.  P.  Craighill,  1871-74.  Re- 
ports, 71,  585;  72,  715;  78,  785;  74, 
li,  57. 

S.  T.  Abert,  U.  S.  C.  E.,  1874-78,  75, 
ii,  110.  Reports,  75,  ii,  125;  76,  351; 
77  301'  78  514 

Capt'c.  B.  Phillips,  1878-1879.  Re- 
port, 79,  679. 

Lt.  G.  J.  Fiebeger,  1890.  Report  91, 
1308. 

Capt.  T.  L.  Casey,  1894-99.  Reports, 
95,  1298,  1300;  96,  1071;  97,  1365; 
98,  1225;  (Maj.)  99,  1473,  1474,  1485. 

Maj.  J.  B.  Quinn,  1900-.  Report,  1900, 
1765. 

Assistants 
Capt.  C.  B.  Phillips.    Report,  72,  718. 
J.  E.  Weyss,  72,  718,  720. 


G.  Thompson,  72,  718,  720. 
G.  H.  Elliott.     Report,  79,  681. 


a  Deep  Creek. 


bS<Jiith  Brauch. 


f  Western  Branch. 


.* 
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ELIZABETH  RIVER,  TA.— Gontinned. 


(See  Prqfeets.) 

By  Capt  Phiiiipfl,  1872,  for  dredging  7-f. 
channel  to  the  lock  of  the  Albemane  A, 
Chesapeake  Canal,  118,000.  72,  716,  720; 
incraased  to  $25,000  by  Maj.  Craighill, 
79,  716,  718;  78,  785;  in  1874  increased 
$5,000,  74,  ii,  58. 

By  S.  T.  Abert,  1875,  increased  $8,500, 

75,  87,  ii,  127;  76,  351;  increase  from 
$25,000  to  ft0,000  owing  to  increase  of 
traflBc,  78,  514;  79,  679. 

€>pei*aliona. 

1 8  73-73.    Dredging  by  contract,  78, 

76,  785. 

1878-74.    5,400  y.  channel  dredged 

60f.  by7Jf.,  74,  86,  ii,  57. 

1874-75.  Dredging  through  Nica- 
ragua and  Deep  Creek  bars;  27,709}  c.  y. 
removed,  75,  93,  ii,  126. 

1 875-78.  Dredging  channel  60  f.  by 
7}  f.  from  canal  lock  to  near  Parks  Gap, 
76,  67,  351. 

1877-78.  A  cut-off  dredged  near  the 
lock  and  the  gap  widened,  78,  72,  514. 

1878-79.  14,914  c.  v.  dredged;  a 
wreck  and  pnage  removed,  79,  89,  679, 
681. 

1896-97.  378,037c.y.,8.m., dredged 
from  the  Western  Branch,  97,  1366. 

1897-98.  103,996c.  y.,8.m.,  dredged 
from  the  Western  Branch  and  project 
completed,  98,  1225. 

1898-99.  2,361,775  c.  y.  dredged 
from  Elizabeth  River,  99,  1473. 

Pbyalcal  charaeleiistlcs. 

Description  of,  72,  716, 718;  75,  ii,  127; 
91,  1308. 

The  distance  from  the  Deep  Creek  Lock 
to  the  Gilmerton  Lock  via  the  system  in 
use  in  1894  2  miles  shorter  than  by  the 
Deep  Creek  route,  95, 1299.  Description 
of  the  Western  Branch,  95,  1301. 

Private  (corporate)  urork. 

A  considerable  amount  expended  from 
time  to  time  by  the  All)emarle  <&  Chesa- 
peake Canal  Co.,  72,  719. 


Projec til.     ( See  EsLimain. ) 

By  Capt  Phillips,  1872,  for  7-f.  chan- 
nel to  the  lock  of  tne  Albemarle  &  Cbeear 
peake  Canal,  72,  716. 

By  8.  T.  Abert,  1875,  for  channel  80  f. 
by  8i  f.,  75,  ii,  126;  and  deepening  the 
approaches  to  Ftoks  (jap,  75,  94,  ii,  127. 

By  Capt  Oaiiey,  1896,  for  dred^^ng  a 
channel  200  f.  wide  and  20  f.  deep,  m. 
1.  w.,  from  the  20-f.  contour  in  Norfolk 
Harbor  for  a  distance  of  about  1  mile  in 
the  Western  Branch  of  the  Elizabeth 
River;  estimated  cost,  $45,000,  96,  1072. 

Deficiency  act  of  July  7, 1898,  provided 
$360,000  for  28-f.  channel  450  f.  wide,  m. 
1.  w.,  from  Hampton  Roads  to  Norfolk 
Navy- Yard,  99, 1473. 

Maj.  Casey  estimated,  1899,  it  would 
cost  $85,000  to  improve  Deep  Creek,  99, 
1485. 

SarFeya. 

Under  direction  of  Maj.  Craighill,  by 
Capt  Phillips,  assisted  by  J.  £.  Weyn 
and  G.  Thompson,  72,  715,  718. 

Examination  ordered  by  act  of  Sept 
19,  1890,  made,  1890,  under  direction  of 
Lt  Fieb^ger  (report  unfavorable),  91, 
1308. 

Examination  of  the  Deep  Creek  Branch 
of  the  river  to  obtain  a  depth  equal  to 
that  of  the  Lake  Drummond  Canal  and 
the  Southern  Branch  of  the  Elizabeth 
River  ordered  by  act  of  Aug.  17,  1894, 
made,  1894,  by  Capt  Casey  (report  un- 
favorable) ,  95,  1298. 

Examination  of  the  Western  Branch  of 
the  Elisabeth  River  ordered  by  act  of 
Aug.  17,  1894,  made,  1895,  l^  Capt 
Casey  (report  favorable)  (see  ProjecU), 
95,  1301. 

Concurrent  resolution  dated  Dec  20, 
1898,  called  for  estimate  of  cost  of  widen- 
ing and  deepening  Deep  Creek,  Va.,  from 
South  Branch  of  the  Elizabeth  River  to 
the  new  lock  at  the  Dismal  Swamp  Canal 
(see  Prfjjects),  99,  1485. 

Examination  made,  1900,  by  Maj. 
Quinn,  1900,  1765. 


EEiIZABETIITO^VrN,  U.I..     (See  Ohio  niver.) 
ELK  CREEK,  OHlO.a     (See  Erie  Harhw,  Pa,) 

ELK  RIVER,  MD. 


Appropriations. 

1874,  $5,000,  74,  80,  ii,  16. 

1875,  5,000,  75,  85,  ii,  62. 

1880,  10,000,  80,  623. 

1881,  5,000,  81,  855. 

1882,  6,500,  82,  841. 
1890,  10,000,  91,  1185. 
1892,  5,000,  98,  969. 


Commerce. 

Description  of,  1900,  1668,  1669. 

Contracts. 

18T5.    A.  A.   Dod^    dredging,  25 
cents  per  c.  y.,  76,  62,  li,  282. 

18§0.   6. H.Ferris, dredging, 24 cents 
per  c.  y.,  81,  855. 

ISSl.    G.   H.   Ferris,  dredging,  33} 
rents  yier  c.  y.,  81,  855. 


Total,  46,500 

<i Survey— Report  April  17,  1834;  eMtimaU'  9a4.:)SO  (H.  Dfx*.  No.  482,  S6th  Oong.,  ad 


). 
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1«63«  G.  W.  Fftrsons,  dredging,  31 
cents  per  c.  y.,  88,  667. 

19^1.  O.T.O&ler,  dredging,  12}  cents 
perc.  y.,  91,  1186. 

1 69a.  C.  T.  Galer,  dredging,  9.9  cents 
per  e.  y.,  p.  m.,  98,  1209. 

Chief  of  Enoinbbrs.  Reports,  78, 77; 
74,  79,   89;    75,  84;   76,    62;   80,  99; 

81,  131;  82,  128;  88, 132;  84,  140;  86, 
132;  89,  112;  90,102;  91,125;  99,  125; 
93,  135;  94,  124;  96,  142;  99,  203; 
1900,  230. 

Enoinebbs  in  Chasgb: 

Maj.  W.  P.  Craighill,  1873-^.  Re- 
ports, 78,  815;  74,  ii,  15,  81;  76,  ii,  61; 
76,282;   (Lt  Col.),  80,  622;  81,  863; 

82,  840;  88,  666;  84,  889. 

W.  F.  Smith,  U.  S.  Agent,  1885-.  Re- 
port, 86,  883;  (Maj.),  90,  965;  91, 
1184;  92,  968;  98,  1207;  94,  888;  96, 
1126;  1900,  1665,  1668. 

Assistants 

W.  Topp.  Reports,  73,  816;  74,  ii, 
81   82 

H.  Bacon.     Report,  76,  ii,  62. 

Capt.  C.  B.  Phillipe,  76,  282. 

A.  Stierle.     Report,  90,  965. 

Efltlmaiea.     ( See  PrqjecU, ) 

By  W.  Popp,  7-f.  channel,  $28,000;  6-f. 
channel,  $18,000,  78,  815,  816. 

Maj.  Craighill,  1873,  channels  in  hoth 
branches,  75  f.  by  6  f.,  $36,000,  or  50  f.- 
by  6  f.,  $25,000,  74,  ii,  15,  82;  76,  86,  ii, 
61. 

Operations. 

1S74-75.  About  900  f.  of  dike  built 
by  open  parchase  and  hired  labor;  com- 
pleted Oct.  31,  1874;  5,441  c.  y.  dredged, 
76,  85,  ii,  62,  63. 

1975-76.  15,565  c.  y.  dredged,  76, 
62,  ii,  282. 

1879-80.  15,565  c.  y.  dredged,  80, 
622. 

18SO-§l.  22,657  c.  y.  dredged,  81, 
864. 

i881-§3.  11,139  c.  y.  dredged,  82, 
&10. 


lSS!i-83.  Old  dike  removed  and 
bank  eloped  back,  88,  667. 

1 888-84*  Work  of  dredging  and  re- 
moval of  old  pier-head  continued,  84, 
890. 

1884-85.  Dredging  and  pier  re- 
moval completed,  86,  883,  884. 

1891-9d.  56,069  c.  y.  dredged,  92, 
968. 

1899-93.  46,255  c.  y.,  p.  m., 
dredged,  and  project  complete<l,  93, 
1208. 

Physfeal  characteiistlcfi. 

Deecription  of,  73,  816;  74,  ii,  82,  83; 
90,  966. 

Projectfu    (See  EaimaUs. ) 

By  U.  Col.  Craighill,  1873,  for  chan- 
nels 6  f .  deep  at  low  water  and  75  f .  wide, 
by  dredging  and  diking  in  the  Big  Elk 
from  Cedar  Point  to  Elkton,  and  in  Little 
Elk  as  far  as  Burnett's  wharf;  estimate, 
$36,000,  74,  15,  82,  83;  80,  622. 

Amended  to  include  8-f.  depth,  dike 
renewal  and  crib  removal,  increasing  the 
estimate  to  $38,600,  81,  854,  855. 

By  Maj.  Smith,  1890,  excavating  chan- 
nel, from  the  uptxT  wharves  at  the  bridge 
to  below  Cedar  roint,  to  a  depth  of  8  f. 
at  m.  1.  w.  and  100  f.  wide;  estimate, 
$24,000,  91,  1184. 

Maj.  Smith,  estimalod,  1899,  it  would 
cost  $166,665,  with  $2,(KX)  annually  for 
maintenance  to  restore  navigable  channel, 
1900,  1669. 

Surreys. 

An  examination  by  W.  Popp,  under 
direction  of  Maj.  Craighill.  Reports,  73, 
815,  816;  74,  ii,  81,  82. 

A  resurvey  under  direction  of  Maj. 
Craighill,  76,  282. 

Resurvey  made  in  1883,  83,  667. 

Ordereil  by  act  of  Aug.  11, 1888,  made, 
1890,  under  direction  of  Maj.  Smith,  90, 
966. 

Examination  and  survey  onlered  by 
act  of  Mar.  3,  1899,  made  18^>9,  by  Maj. 
Smith,  (report  favorable)  (see  Projects)  ^ 
1900,  1667. 


ELiK  RITBR,  AL.A.  AND  TENN. 


Appropriation. 

1899,  $4,000,  99,  2307. 

Enipineers. 

Chief  of  £mg inkers.      Reports,  86, 
279;  99,  409,  410;  1900,  467,  469. 

Engineers  in  Charge: 

Maj.  W.  R.  King.    Report,  86,  1771. 

Maj.  D.  C.  Kingman,  1899-.    Reports, 
99,  2306,  2308;  1900,  2952,  3077. 

Assistants: 
E.  R.  Nelles.     Report,  99,  2954. 
J.  £.  Hall.     Report,  1900,  3081. 


Obstraetlons. 

Ten  wagon  bridges,  2  railroad  bridges, 
6  milldams,  and  20  fish-trap  dams 
the  principal  obstructions  to  navigation, 
99,  2307. 

Operations. 

1899-1900.  About  7,000  snags  and 
other  obstructions,  and  6,700  c.  y.  rock 
removed  from  river,  and  a  training  wall 
built  with  the  excavated  material,  1900, 
2955. 
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Physical  eliaraelerlttles. 

Until  completion  of  Muscle  Shoals 
Canal.  Tennessee  River,  mouth  of  river 
woula  be  inaccesBible,  80,  1771. 

Description  of,  99,  2306,  2308;  1900, 
3078. 

Situation  of  obfdructions  removed, 
1900,  2d^. 

Description  of,  disohan^  olinervationB, 
and  soundings,  1900,  3081. 

Projeeta. 

By  Maj.  Kingman  for  removal  of  fish- 
trap  dams  from  the  channel  from  the 
last  milldam  near  the  crossing  of  the 
I^ouisville    &   Nashville  R    R.    to  the 


mouth,  together  with  bar  at  the  mouth; 
estimated  cost,  $4,000,  99,  2307. 

Maj.  Kinsman  estimated,  1899,  it 
would  cost  1882,854.61  to  secure  a  4-f. 
navigation  from  Tennessee  River  to  Fay- 
ette, 1900,  3080. 

Snrveya. 

Examination  ordered  by  act  of  Julj  5, 
1884,  made  under  direction  of  Maj.  King 
(report  unfavorable),  85,  1771. 

Survey  ordered  by  act  of  May  4,  1898; 
preliminary  report  submitted,  1899,  by 
Maj.  Kingman,  99,  2308;  final  report 
submitted,  1899  (see  Projects),  1900, 
3077. 


EE.K  RITER,  1¥.  TA. 


Appropriations. 

1875, 

$500,  allotment  for  survey,  76, 

ii,  166. 

1878, 

5,000,  79,  80,  656. 

1880, 

5,000,  80,  691. 

1881, 

5,000,  81,  917. 

1882, 

2,000,  82,  931. 

1886, 

1,500,  86,  1598. 

1888, 

3,000,  88,  1760. 

1890, 

2,500,  90,  2248. 

1892, 

2,500,  92,  2064. 

1894, 

2,000,  95,  2460. 

1896, 

2,000,  96,  2262. 

Total.  31.000 

Commerce. 

Mineral  products  of  valley,  76,  ii,  171, 
173,  175,  176. 
Commerce  of  river  mostly  logs,  79, 555. 
Description  of  commercial  possibilities, 

95,  2468. 

Commerce  entirelv  in  timber  and  tim- 
ber products  diminishecl  from  139, 800  tons 
in  1892  to  55,500  tons  in  1898,  99,  3394. 

Engineers. 

Chief  op  Engineers.  Reports,  76, 
91;  79,  80;  80,  108;  81,  147;  82,  143; 
83,  147;  84,  150;  85,  286;  86,  281;  87, 
251;  88,  224;  89,  260;  90.  234;  91,  300; 
92,  287;  93,  326;  94,  299;  95,  334,336; 

96,  290;  97,  380;  98,  365;  99,  429,  440; 
1900,  493,503. 

Engineers  in  Charge: 

Maj.  W.  P.  Craighill,  1876-95;  76, 
91.  Reports,  76,  ii,  166;  79,  555;  (Lt 
CoL),  80,  690;  81,  917;  82,  931;  83, 
716;  84,  936;  85,  1857;  86,  1598;  87, 
1923;  (Col.),  88,  1760;  90,  2247;  91, 
2427;  92,  2064;  93,  2595;  94,  1963. 

Capt.  T.  Turtle,  1889.  Report,  89, 
1955. 

Lt.  Col.  P.  C.  Halns,  1895-97.  Reports, 
95,  2460,  2466;  96,  2262. 

Maj.  J.  F.  Gregory,  1897.  Report,  97, 
2565. 

Maj.  W.  H.  Bixby,  1898.  Rei)ort,  98, 
2137. 


Capt.  H.  F.  Hodges,  1899-.  Reports, 
99,  2495;  1900,  3337,  3392. 

A  SSIfiTT  A  NTS  * 

N.  H.  Hutton,  76,  ii,  166.  Report, 76, 
ii,  167. 

C.  Hun^hries,  76,  ii,  166, 171.     . 

Lt  T.  Turtle.     Report,  80, 692, 696. 

Capt  E.  H.  Ruffner.  Reports,  81, 917; 
82  931. 

A.  M.  Scott  Reports,  84, 936;  85,1858; 
86,  1599;  92,  2064;  98,  2595;  95,  2460. 
97,  2565;  98,  2137;  99,  2495;  19O0, 
3339. 

W.  A.  Porter.    Report,  89,  1956. 

Estimates.    (See  PUms  and  PnjedM. ) 

For  an  open  navigation  by  sluices 
through  shoals,  $100,000,  76,  ii,  166, 171. 
For  slack-water  navigation,  by  22  locks 
and  dams,  if  of  masonry,  $1,543,080;  if  of 
timber  and  masonry,  $1,000,000,  76»  ii, 
167,  170;  79,  655. 

Legal  proeeedlngs. 

Towaiti  removal  of  obstructing  lock  and 
dam  near  Charleston,  84,  937;  85,  1856; 
86,  1598. 

Two  dams  obstruct  navigation.  Con- 
demnation proceedings  were  instituted 
against  one;  suit  dismiBsed.  Commis- 
sioner's price  regarded  as  excessive.  An 
indictment  brought  against  the  owner  of 
the  other  dam.    99,  2495. 

Legislation. 

Act  of  State  legislature  providing  for 
removal  of  dams,  87,  1923. 

Obfltruetlons* 

River  obstructed  by  milldams,  80, 692. 
Dilapidated  crondition  of  corporate  lock 
and  dam  near  Charleston  makes  it  an  ob- 
struction to  navigation,  82, 143,  931,933; 
88.  716;  84,  937. 

Kecommendation  by  officer  in  charge 
that  all  operations  be  suspended  until 
this  obstruction  is  remedied,  82, 934;  83, 
716;  85,  1858. 

Several  nmall  grist  and  saw  mill  dams 
obnt  ructions,  94,  1963.    Proceedings  to 
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be  instituted  for  their  removal,  95,  2460. 
Progress  of  the  proceedings  (see  Legal 
proceedings)^  06,  2282;  97,  2565;  98, 
2137. 

Operations. 

li»  79-^0.  Removal  of  rocks,  trees, 
and  gravel  bars,  80,  109,  693, 

1 9  SO-9 1  •  Removal  of  rock  and  con- 
struction of  gravel  and  stone  dikes  at 
shoals,  81,  147,  917. 

1891-§3.  Formation  of  chutes  and 
dikes  at  shoals,  82,  731. 

1S93-S4.  Removal  of  rocks  from 
channel,  84,  936. 

18§4-§5.  Removal  of  obstructions 
from  channel,  85, 1858. 

189S-89.  6,471  c.  y.  rock  blasted 
and  removed  from  the  channel,  89, 1958. 

1 890-91 .  153  snags  and  18  rocks  re- 
moved from  the  channel,  91,  2427. 

1  §9 1-93.  4,418  c.  y.  rock  blasted 
and  removed  in  the  upper  river;  2,460 
c.  y.  rock  and  7,670  1.  f.  of  round  timber 
used  in  dike  construction  at  points  below 
Clay  Court-House,  93,  2065,  2066. 

1991^93.  Chutes  cleared  and  wid- 
ened; chute  walls  built  and  repaired;  pas- 
sageways opened  through  four  abandoned 
dams;  some  snags  and  other  obstructions 
removed,  98,  2595. 

1997-99.  Some  obstructions  re- 
moved; dikes  at  Queens  Shoal  chute 
raised  one-half  f.  for  500  f.,  98,  2137. 

1 999-1900.  3,000  c.  y .  rock  blasted 
and  scattered  and  some  snags  removed, 
1900,  3339. 

Pliyfileal  characteristics. 

Pools,  character  of;  width  of  river;  fall 
of ;  discharge  of ;  freshetson.  76.  ii,  166, 168. 

Geological  formation  oi  valley  of,  76, 
ii,  172. 

Mineral  springs,  76,  ii,  173,  176. 

Cement  rock,  76,  ii,  176;  79,  1417. 

One  of  the  principal  tributaries  of  the 
Great  Kanawna  River,  and  a  tortuous 


stream  with  an  average  width  of  200  f. 
between  banks,  99,  3393. 

Plans.     (See  Ettimates  and  Projects, ) 

An  inadeouate  navigation  from  mouth 
to  Braxton  Court-House,  100  miles,  for  a 
depth  of  1  f.  and  width  of  10  f.,  by  cut- 
ting sluices  through  shoals,  76,  ii,  166, 
169.  Slackwater  navigation  to  depth  of 
4  f.  from  mouth  to  Braxton  Court-House, 
100  miles,  by  means  of  22  locks  and  dams, 
locks  120  f.  by  24  f.;  average  lift,  8  f.. 
76,  ii,  167,  169,  170.  Small  need  of  im- 
provement, 79,  555. 

PriYate  (Stale)  ivork. 

Poorly  built  and  badly  located  dam 
and  lock,  built  by  State,  2i  miles  above 
mouth;  should  be  removed,  76,  ii,  167, 
169,  170. 

Projects.     (See  Edimates  and  Plans. ) 

By  Maj.  Craighill,  1875,  improving 
channels  through  shoals  to  a  depth  of  10 
or  12  inches  at  1.  w.  by  cutting  sluice- 
ways 12  f .  wide;  also  the  removal  of  rocks, 
snags,  and  overhanging  trees.  Estimated 
cost,  $100,000,  76,  li,  166,  171;  79,  555; 
80,691;  81,  147;  85,286. 

By  Maj.  Craighill,  1879,  for  expendi- 
tures of  appropriation  of  1878  (|i5,000) 
in  removing  oostructions;  small  occasion 
for  improvement,  79,  80,  555. 

Surveys. 

From  mouth  to  Braxton  Court-House, 
1875,  100  miles,  76,  91,  ii,  166,  167. 

Notes  from  previous  civil  surveys,  76, 
ii,  166,  167,  171. 

Value  of  level  and  micrometer  attach- 
ment to  transits  for  rapid  surveys,  76, 
ii,  171. 

Examination  of  the  river,  with  a  view  to 
locking  and  damming,  oraered  bv  act  of 
Aug.  17, 1894.  Report  (unfavorable)  ren- 
dered by  Col.  Craighill,  1894,  95,  2466. 

Examination  of  Elk  River  from  its 
mouth  to  Sutton,  ordered  by  act  of  Mar. 
3,  1899,  made,  1899,  by  Capt.  Hodges  (re- 
port unfavorable),  1900,  3393. 


EL.L.IS  ISLAND.     (See  Hudson  River;  Jersey  CUy  to, ) 
EL.  niORO  HARBOR,  €AL.     (See  Estero  Bay,  Col.) 


CTominerce. 

Commerce  unimportant,  but  in  1895 
the  locality  was  thought  worthy  of  im- 
provement by  the  Government,  on  ac- 
count of  the  lar^e  supply  of  stone  to  be 
obtained  from  it  for  river  and  harbor 
work  at  a  comparatively  low  cost  if  the 
harbor  were  improved,  95,  3281. 

Engineers. 

Chief  of  Engineebs.    Report,  95, 435. 

Engineer  IN  Charge.  Lt.Col.W.H.H. 
Benyaurd,  1895.     Report,  95,  3278. 

Physical  cliaraeterisUes. 

Description  of,  95,  3279. 


Situated  about  the  middle  of  the  coast 
boundary  of  San  Luis  Obispo  County, 
about  200  miles  distant  southward  from 
San  Francisco  Bay.  The  basin  which 
forms  the  harbor  is  about  4  miles  long. 
95,  3279. 

Description  of  changes  effected  in  the 
harbor  since  survey  by  Col.  Mendell  in 
1873,  95,  327^. 

Survey. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  in  that  year  by  Lt  Col.  Ben- 
yaurd (report  favorable),  95,  3278. 
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Commeree. 

None  at  1892.  Outlook  for  futare  not 
favorable.     08,  2574. 

Ennlneem. 

Chief  op  Enginbbrh.    Report,  08,  324. 

Engineer  in  Oharqb.  Lt  Col.  J.  G. 
Lydecker,  1892.    Report,  08,  2573. 

Abbihtant.  O.  L.  Petitdedier.  Re- 
port, 03,  2574. 


Physical  eiittraeteiisUes. 

Description  of.  About  180  milee  loni;, 
shallow,  and  obstructed  by  numerous 
snags,  etc.     03,  2573. 

Survey. 

Examination  ordered  by  act  of  July  13, 
1892,  made,  1892,  under  direction  of  Lt 
Col.  Lydecker  -( report  unfavoraUe. )  08, 
2573. 


EMORY  RITER,  TEBTM.  AMD  VA.     (See  ainch  River.) 


€?OHUiieree. 

Important,  76,  745,  746. 

DesiTiption  of.  Small,  but  improve- 
ment of  the  stream  would  probably  open 
up  the  adjacent  rich  country  and  increase 
the  commerce.    08,  2414;  07,  2317. 

Enn^lneem. 

Chief  of  Enoinbers.  Report,  76,  87; 
03,  308;  07,  354. 

Engineers  in  Chabgb: 

Maj.  W.  McFarland,  76,  87.  Report, 
76,  745. 

Lt  Col.  H.  M.  Robert,  1892.  Report, 
08   2413 

Capt.  J.  Biddle,  1893.  Report,  08, 
2413. 

Capt  D.  C.  Kingman,  1897.  Report, 
07,  2316. 

AasiffTANTs: 

W.  M.  Gordon.     Report,  76,  745. 

Lt.  J.  Biddle.     Report,  08,  2415. 

Entimates.     (Sec  Plans,) 

Physical  characterlfllles. 

DeHoription  of,  76,  745,  746;  07,  2317. 
Wholly  in  Tennessee;  enters  Clinch 


River  about  4  miles  above  where  the 
Clinch  enters  Tennessee  Ri  ver.    07, 231 7. 

Plana.     (See  Projects,) 

Of  Maj.  MacFariana,  1876,  for  con- 
structing 800  f.  of  wing  dams  and  remov- 
ing obstructions;  estimate,  $17,625;  not 
recommended,  76,  745,  746.  Slackwater 
navigation  reported  impracticable,  76, 
746. 

Projects.     (See  Plans.) 

Lt  Col.  Robert  estimated,  1892,  it 
would  cost  $600  for  a  survey,  08,  2414. 

Capt  Kidman  estimated,  1^7,  it 
would  cost  ^60,000  to  construct  a  lock 
and  dam  to  procure  I.  w.  navigation  to 
Harriman,  07,  2316. 

Surreys. 

'  Examination  above  its  mouth  by  W.  M. 
Gordon,  76,  87,  745. 

Examination,  mouth  to  Harriman, 
ordered  by  act  of  July  13,  1892,  made, 
1892,  under  the  direction  of  Lt  Col. 
Robert  (report  favorable),-  08,  2413. 
Survey  ol  the  same  part  ordered  by  act 
of  June  3,  1896,  made,  1897,  by  Gapt 
Kingman  (see  Projects),  07,  2316. 


ERPIRE  RAY,  MICH. 


Engineem. 

Cfi  IBP  OF  Engineers.  Reports,  80, 221 ; 
81,  301. 

ExciiNBER  IN  Cfargb.  Maj.  F.  Har- 
wood,  1880.     Report,  81,  2258. 

Physical  characteiisUcs. 

Description  of,  81,  2259. 

Plans. 

(1)  Bv  Maj.  Harwoo<l,  1881,  for  harbor 
at  North  Bar  l>ake,  channel  of  entrance 
200  f.  wide  and  15  f.  deep,  made  with 


1,800  1.  f.  pile  and  brush  pier  and  dredg- 
ing; estimate,  $60,000,  81,  2260. 

(2)  Gr  for  harl)or  at  South  Bar  Lake, 
channel  of  entrance 200  f.  wide,  wdth  depth 
of  10  f.,  made  with  1,400  1.  f.  pile  and 
brush  pier  20  i.  wide,  and  dredging;  esti- 
mate, $40,000,  81,  2261. 

Surveys. 

Grdered  by  act  of  June  14,  1880,  made 
1880,  under  direction  of  Maj.  Harwood, 
81,  2258. 


EMPIRE,  LAKE  RICHIOAIV. 


Ennrlneers. 

Chief  of  Engineers.     Report,  87, 286. 

Engineer  in  Charge.     Capt  D.  W. 
Lockwood,  1887.     Report,  87,  2209. 

Physical  characteristics. 

Description  of  harbor,  87,  2210. 


Surrey. 

Examination,  with  a  view  to  cutting  a 
channel  across  the  bar  from  Lake  Michigan 
to  Bar  Lake,  ordered  by  act  of  A  us.  5, 
1886,  made  1887,  under  direction  of  Capt. 
Lockwood  (report  unfavorable),  87, 221 1 . 
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ERIK.   ' {See  Tj(ike  Erif.) 

ERIE  A2VD  HUROM   (cluumel  to  connect  lakes).     (See  Hurofi  and 

Erie,  etc,) 

ERIE  RASim,  N.  Y.     (See  Buffalo  Harbor,  N.  Y.) 

ERIE  CAMAL,  N.  Y.     (See  Wab<uh  and  Erie  CxinaL ) 


Commerce. 

Commercial  aspects,  detailed  descrip- 
tion of,  and  discussion  of,  07,  3263. 

Englneen. 

Ghiev  of  Enoinbkbs.    Report,  97, 473. 
Enoinbbb  in  Chabob.     Maj  T.  W.  Sy- 
mons,  1897.     Report,  07,  3250. 

Physical  cliaracteiifltlcs. 

Description  of  the  canal,  07,  3251. 

Private  irork. 

Improvements  under  way  and  those 
contemplated  by  the  State  of  New  York, 
which  owns  the  canal,  07,  3254. 

Projects. 

Detailed  estimates  for  enlargement  of 


locks  of  the  canal  by  the  Government  to 
allow  of  the  passage  of  torpedo  boats; 
total,  $3,840,000  or  $5,941,000,  07,  3260. 

Surveys. 

In  1896  the  Committee  on  Railways 
and  Canals  of  the  House  of  Representa- 
tives requested  the  Secretary  of  War  to 
have  made  an  examination  to  ascertain 
the  practicability  and  probable  cont  of  a 

Eroposed  project  contained  in  a  House 
ill  of  the  Fifty-fourth  Congress,  first 
session,  for  widening  the  locks  of  the 
Erie  Canal  to  permit  the  passage  of  tor- 
pedo boats  for  tne  protection  of  lake  cities. 
Report  submitted  by  Maj.  Synions,  1896. 
(SeeiVq;ccto.)    07,3250. 


ERIE  (Pres^ue  Isle)  HARROR,  PA.o    (See  QmneatU;  Erie  Harbor,  Presqae 

Isle  Peninsula,  Pa. ) 


Appropriations.  ^ 

1823,  $150.00  (survey),  act  Mar.3. 

1824,  20,000.00,  66,  hi,  31. 

1826,  7,000.00,  66,  iii,  31. 

1827,  2,000.00,  66,  iii,  31. 

1828,  6,223.18,  66,  iii,  31. 

1829,  7,390.25,  66,  iii,  31. 

1831,  1,700.00,  66,  iii,  31. 

1832,  4,500.00,  66,  iii,  31. 

1833,  6,000.00,  66,  iii,  31. 

1834,  23,045.00,  66,  iii,  31. 

1835,  5,000.00,  66,  iii,  31. 

1836,  15,122.80,  66,  iii,  31. 

1837,  15,000.00,  66,  iii,  31. 

1838,  30,000.00,  66,  iii,  31. 
1844,  40,000.00,  66,  iii,  31. 
1852,  30,000.00,  66,  iii,  31. 

1864,  15,000.00  (allotment) ,  66,  iii, 

31;  67,  138,  145. 

1866,  36,961.00,  66,  iii,  4,  31,  iv,  1. 

1867,  25,000.00,  67,  31. 

1868,  40,000.00  (allotment) ,  68,  24, 

42  164. 

1869,  c  22,275.00  (allotment) ,  60,  22. 

1870,  20,000.00,  70, 50;  71 ,  48, 198. 

1871,  29,000.00,  71,  48,  198. 

1871,  rf  10,000.00,     (allotment),    71, 

48  198. 

1872,  15,000.00,  72,^44,  234. 

1874,  20,000.00,  74,  52,  225. 

1875,  80,000.00,  76,  57. 


Appropriations— Continued. 


1876, 

40,000.00,  76, 109, 142,  ii,  566; 

77,  968. 

1878, 

25,000.00,  78,  131,  1267. 

1879, 

25,000.00,  70,  174,  1710. 

1880, 

25,000.00,  80,  2186. 

1881, 

20,000.00,81,2334. 

1882, 

20,000.00,  82,  2417. 

1884, 

50,000.00,  84,  2122. 

1886, 

37,500.00,  86,  1880. 

1888, 

23,000.00,  88,  2023. 

1890, 

40,000.00,  00,  2797. 

1892, 

40,000.00,  02,  2525. 

1894, 

10,000.00,  05,  3140. 

1896, 

1,289.33,  act  May  11. 

1899, 

125,000.00,  00,  3093. 

Total,  1,008,156.56 

Commerce. 

Requires  channel  to  admit  vessels  draw- 
ing 14  f.,  67,  252. 

Ureat  increase  of,  60,  144. 

Increasing,  1900;  due  probably  to  bet- 
ter channel  and  harbor,  1000,  4107. 

Contracts. 

1S66.  J.  Loveday,  iron,  66,  iv,  74; 
67.  232,  233. 

i§67.  Brooks  &  Adams,  timber,  67, 
232,  233.  Vincent  &  King,«  materials 
and  Ubor,  67,  232,  233;  68, 16^-177, 188. 


a  Sarvey»— Reports:  Oct.  4,  1828,  estimate  139.617.47;  Oct.  1.  1835,  estimate  197,000;  Sept.  80,  1839, 
estimate  S826,150;  18d6,  estimate  9269,105.37;  Nov.  12,  1864,  estimate  S15,000.  Examination— Report 
(indefinite)  Nov.,  1888. 

b  Statement  of  appropriations  from  1823,  with  method  of  expenditure,  88, 1926. 

^Called  122,600.  69,  &.  144. 

<tOalled  $6,080,78.44,284.  Allotted  from  appropriation  for  examination  and  survey  of  Northern 
and  Northwestern  Lakes,  etc.,  78,  44,  284. 

'Controversy  between  Col.  Cram  and  contractors;  history  of  the  case,  and  plan  for  settlement  sub- 
mitted by  Col.  Cram,  68, 168-177.    Report  of  a  Board  of  Engineers  in  relation  to,  68, 180-183. 
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Lee  &  Dunbar,  dredging,  67,  232,  233; 
72,233. 

1969.  Lee  A  Dunbar,  dredging,  68, 
163,  168.  William  Nichols,  repairing 
piers,  68,  163,  168. 

1»T1.  Lee  A  Dunbar,  dredging,  23 
cents  per  c,  y.,  71, 198;  73,  343.  H.  W. 
8mith,  pier  work,  completed,  71,  ld8; 
78  233. 

1879.  Lee  &  Dunbar,  dredging,  29) 
cents  per  c.  y.,  78,  343;  74,  224. 

1§77.  O.  J.  Jennings,  dredge,  tug, 
and  scows,  $5.44  per  hour,  77,  970. 

1§78.  W.  If.  McCurdy,  iron,  78, 
1266.  Ferris  &  Garfield,  materials  and 
labor,  78,  1266. 

1879.  O.  J.  Jenningi*,  dredging,  15 
cents  per  c.  y.,  79,  1710.  Hemenwav  A 
Hayes,  pier  construction,  81,  2187; 
amended,  81 ,  2331.  Cleveland,  Brown  A 
Co.,  pier  construction,  80,  2188.  O.  J. 
Jenmngfl,  dredging,  15  cents  per  c.  y., 
80  21 89 

1889.'  G.  W.  &  A.  F.  McKenzie,  pile 
jetty  construction,  80,  2188.  H.  H. 
Hine,  pier  construction,  81,  2334;  an- 
nulled, 81,  2331.  H.  B.  Strong,  pier 
construction,  81, 2335.  J.  Bamett,  iron, 
81,  2334.  G.  W.  &  A.  F.  McKenzie,  pier 
construction,  81,  2335. 

1881.  G.  Talbot,  dredging,  23  cents 
perc.  y.,  81,  2336. 

188d.    J.  L.  Linn,  removing  and  re- 

§  lacing   old    superstructure,    82,    2418; 
redging,  22 J  cents  per  c.  v.,  82,  2418. 

1880.  J.  Rooney,  dredging,  26  cents 
per  c.  y.,  87,  2346. 

1887.  D.  McNaughton,  iron,  87, 
2346.  G.  Elias  &  Bro.,  timber,  87, 
2346. 

1888.  J.  L.  Linn,  dredsing,  28  cents 
per  c.  y.,  89,  2347.  O.  Gillmore,  dredg- 
mg,  28  cents  per  c.  y.,  89,  2347. 

1890.  Hmgston  &  Wood,  dredging, 
18t  cents  per  c.  y.,  90, 2792.  Benham  & 
Doville,  transporting  material,  90,  2793. 

1891.  J.  B.  Donnelly ,  pier  extension, 
$61  per  L  f.,  91,  2876. 

1  s93.  J.  B.  Donnelly,  pier  extension, 
$25,620,  93,  3100. 

1896.  Hingston  &  Woods,  dredging, 
29,399c.  y.,  at  19  cents  perc.  v.,  s.  m., 
riprap  stone,  781  c.  y.,  at  $2.45  per  ton, 
measured  on  boat,  97,  3102. 

1898.  Carkin,  Stickney  &  Cram, 
dredging,  17  cents  per  c.  y.,  $1,110.95, 
98,  2746. 

1 899.  Breymann  Bros. ,  dredging,  8^ 
cents  per  c.  y.,  $33,000,  99,  3094.  J.  B. 
Donnelly,  concrete  superstructure  of 
north  pier,  and  extension  of  the  pier, 
timber  crib  jetty  construction  (removing 
old  works,  furnishing  stone,  concrete,  iron 
work,  dredging,  timber),  $78,458.70, 
1900,  4107. 


Doeumeiita.     ( Not  printed  in  reports. ) 
Keport  of  Board  of  Engineers  of  1874 
to  consider  plan  for  shore  protection  for 
Peninsula  Point,  75,  316. 

Eiiffliieen. 

Chikf  of  Enoinesbs.  Reports,  66,  4, 
ii,  41,  iii,  4,  31,  iv,  2;  67, 31,  252;  68, 42 
177, 178;  69,  22,  38;  70,  49;  71,  45,  47 
72,42;  78,  45:  74,  51;  76,  56;  76,  109 
142;  77,  116;  78,  130;  79,173;  80,228 
81,  313;  82,308,2420;  83,316;  84,319 
86,  344;  86,  339;  87,  304;  88, 277;  89 
328;  90,  297;  91,  373;  92,  352;  93,404 
94,  378;  96,  413;  96,  369;  97,  463, 473 
98,  455;  99,  536;  1900,  604. 

Board  op  Enoinbbbs: 

Convened  at  Detroit  Mar.  18,  1868,  to 
consider  causes  of  careening  of  cribe  and 
remedy  for.  Adjourned,  and  reconvened 
at  Erie  Mar.  23.  Examined  the  work  and 
adjourned.  Reconvened  at  Detroit,  and 
recommended  the  use  of  cribe,  24  f.  instead 
of  18  f.  wide,  grillage  instead  of  tight  botr 
toms,  and  riprap.  Report,  68,  179-183. 
(Col.  Macomb,  Lt.  Cols.  Newton,  Ray- 
nolds,  and  Blunt,  Maj.  Wheeler,  and  Ca.pL 
Harwood. ) 

Convened  at  Erie  Oct.  18,  1870.  Rec- 
ommended bnish  and  stone  construction 
in  places,  protection  of  beach  by  planting 
slips  of  poplar,  beech,  etc.,  and  legisla- 
tion to  prevent  the  removal  of  standing 
or  fallen  timber,  etc.  Report,  71,  206- 
208.  (Lt.  Cols.  Woodruff  and  Foster,  and 
Maj.  McFarland.) 

Convened  by  8.  O.,  No.  49,  C.  of  E., 
1882,  82,  2422.  The  Board  did  not  con- 
sider the  danger  of  a  break  through  the 
peninsula  of  Presque  Isle  imminent,  82, 
2422. 

Enoinbbrs  in  Charge: 

CaptT.  W.  Maurice,  1824, 67, 138;  79, 
1707. 

Col.  Wm.  TumbuU,  1855-56.  Report, 
6.  Doc.  42,  35th  Cong.,  1st  sees. 

Maj.  J.  D.  Graham,  1857.  Report,  8. 
Doc.  42,  35th  Cong.,  Ist  sess. 

lA.  Col.  T.  J.  Cram,  1864-68.  Reports, 
66,  13,  20,  iv,  1-5,  73-75;  67,  138,  148, 
230-233,  254;  68,  168-177,  183-185. 

Maj.  W.  McFarland,  1868-71.  Reports, 
68,162-168;  69,142;  70,181;  71,200. 

Capt.  6.  L.  Gillespie,  1871;  71,  189. 
Reports,  71,  198,  200;  72,  223. 

Maj.  F.  Harwood,  1873-74.  Reports, 
73  342*  74  225. 

Lt.  Col.  C*  E.  Blunt,  1874-78;  74,  215. 
Reports,  76,  316;  76,  ii,  563;  77,  963, 
968. 

Maj.  W.  McFarland,  1878.  Report,  78, 
1266. 

Maj.  J.  M.  Wilson,  1878-83.  Reports, 
79,  1707;  80,  2172;  81,  2331;  89,  2414, 
2422. 
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Gapt  M.  B.  Adams,  1883-^.  Report, 
88,  1923. 

Capt  E.  Magoire,  1884-86.  Reports, 
84,  2120;  85,  2253;  86,  1879. 

Capt.  C.  F.  Palfrey,  1886.    87,  2343. 

Capt.  F.  A.  Malian,  1886-90.  Reports, 
87,  &43;  88,  2017;  89,  2343. 

Maj.  A.  Stickney,  1890-92.  Reports, 
90,  2789;  91,  2869. 

Maj.  E.  H.  Raffner,  1892-95.  Reports, 
92,  2522;  98,  3096;  94,  2427;  96,  3135. 

Maj.  T.  W.  Symons,  1896-.  Reports, 
96,  3097;  97,  3097,  3237;  98,  2737;  99, 
3091;  1900,  4099. 

Capt  F.  U.  Fapquhar,  66,  ii,  41,  iv,  2. 
I.  Camp,  68,  169,  172,  180.     Report, 
71,  202,  205. 
Capt  M.  B.  Adams.     Report,  79, 1710. 

Estimates.    (See  Projects. ) 

By  Board  of  Engineers,  date  not  known, 
entire  and  permanent  completion  of  east- 
em  entrance,  $56,760;  western  entrance, 
$212,345.37;  total,  $269,105.37,  8.  Doc.  1, 
34th  Cong.,  Ist  eess. 

By  Maj.  Graham,  1857,  immediate  re- 
pairs of  piers,  $8,638.  Estimate  of  Board 
of  Engineers  revised  to  $83,091.86  for 
eastern  entrance  and  $334,408.09  for 
western  entrance;  total,  $417,499.9.',  S. 
Doc.  42,  35th  Cong.,  Ist  sess. 

By  Col.  Cram,  1865,  for  dredging  to  13 
f.,  $15,126.90,  and  extension  of  norUi  pier 
500  f.  to  13  f.  of  water,  $21,835;  total, 
$36,961.90,  66,  4,  20,  21,  24,  iv,  1,  73. 

By  Col.  Cram,  1866,  permanent  com- 
pletion, $25,000,  66,  iii,  4,  31. 

By  Col.  Cram,  1867,  repairs  and  dredg- 
ing to  14  f.,  $69,000,  67,  31. 

By  Maj.   McFarland,   1868,  repairing 

Sier,  $16,000;  dredging  oater  bar,  $5,000; 
redging  inner  bar,  $^,000,  68,  164. 
By  Maj.  McFarland,  1869,  completion 
of  work,  $45,900,  69,  143;  7^ ,  182. 

By  Maj.  Uarwood,  1873,  en  the  and  per- 
^manent  completion  of   channel,   beach 

Protection,  and  repairs  of  piers,  $75,000, 
8,  343.    In  1874,  $80,000,  74,  225. 
By  Lt  Col.  Blunt,  1875,  extension  of 
south  pier,  $50,000,  76,  317. 

By  Lt.  Col.  Blunt,  1876,  protection  of 
shore,  etc.,  $56,000,  76,  106,  ii,  566. 

By  Maj.  Wilson,  1879,  completion  of 
existing  project,  $90,000,  79,  1710. 

Legislation. 

Detailed  historv  of  efforts  made  by  va- 
rious persons  to  obtain  the  right  to  occupy 
the  peninsula  by  State  legislation.  Let- 
ter sent  by  the  Secretary  of  War  to  the 
governor  of  Pennsylvania  in  1897  asking 
that  the  rights  of  the  United  States  to 
ownership  of  the  peninsula  be  confirmed. 
98,  2743. 

9207-02 24 


Operations. 

History  of  early  operations,  79,  1707; 
80,  2172;  82,  2423. 

1955-56.  Closing  breach  in  penin- 
sula and  protection  of  beach  by  brush 
work,  S.  Doc.  42,  35th  Cong.,  Int  sess. 

1966-67.  Repairs  of  piers  and  pro- 
tection of  shore  completed,  66,  20. 

1967-68.  Repairs,  pier  extension, 
and  dredging,  67,  31,  139;  68,  164. 

1969-69.  380  linear  feet  of  damaged 
pier  repaired,  69,  142. 

1969-70.  Removal  of  60,000  c.  v. 
from  inner  bar,  channel  200  f.  by  14  f.; 
110  f.  of  piers  rebuilt,  70,  49,  181. 

1970-71..  Removal  of  25,317  c.  y. 
from  inner  and  outer  bars;  repairs  to 
breakwater  completed,  71,  47,  48,  198. 

1971-73.  Extension  of  north  pier 
120  f.;  removal  of  63,877  c.  y.  from  bars; 
north  and  south  piers  repaired;  51,300 
assorted  trees  and  roots  planted  on  the 
neck  of  the  peninsula,  and  shores  pro- 
tected by  brush  and  stone,  72,  44,  233, 
234. 

1973-73.    Dredging,  73,  45,  342. 

1973-74.    Dredging,  74,  51,  224. 

1974-75.  AboutlS.OOOc.y.dredged; 
north  pier  repaired;  1,472  f.  of  north  spit 
protected  bv  piles,  brush,  and  stone,  and 
1,480  f.  of  Deach  protected  by  piles  and 
plank  bulkhead,  backed  by  rubble,  75, 
57,  316. 

1975-76.  Dredging  52,800  c.  y.  from 
inner  channel,  3,056  f.  of  pile-plank  rip- 
rapped  fence  built,  repairs  to  piers,  and 
500  f .  of  superstructure  rebuilt  over  break- 
water, 76,  109,  ii,  565. 

1976-77.  ExtiMision  of  catch-sand 
fence  1,461  f.,  415  f.  of  north  pier  rebuilt, 
and  28,594  c.  y.  of  sand  dredged,  77, 116, 
968. 

1977-79.  Dredging,  rebuilding  part 
of  north  pier,  and  extending  catch-sand 
fence,  78,  130,  1266. 

1979-79.  Dredging  and  rebuilding 
400  1.  f.  of  superstructure  of  north  pier; 
piers  repaired,  79,  173,  1708. 

1 9 79-90.  102, 763  c.  y .  sand  dredged 
from  channel;  10  snags  removed,  80, 
2182 

1990-91.  160  1.  f.  crib  work  placed 
in  north  pier  and  150  1.  f.  on  south  pier; 
455  1.  f.  superstructure  rebuilt  on  south 
pier;  11,808  1.  f.  piling  driven  in  spur 
jetties;  2,000  1.  f.  brush  and  stone  pro- 
tection renewed,  82,  2332. 

1991-93.  North  pier  extended  242 
1.  f.  and  riprapped  with  1,200  tons  large 
stone;  strengthened  by  driving  oak  piles 
along  380  1.  f.  of  channel  face;  S4')uth 
pier  extended  423  1.  f.;  25,000  c.  y.  ma- 
terial dredged,  82,  2415. 

1993-93.  385  1.  f.  north  pier  super- 
structure rebuilt   and   90   f.   redecked; 
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18,000  c.  y.  sand  dredged;  193  piles 
driven  for  catch-eand  letty;  pile  protec- 
tion at  neck  of  peninsula  completed,  88, 
1924. 

1983-84.  Extension  of  jetty  at 
eastern  end  of  peninsula,  84,  2121. 

1884-85.  Minor  repairs  to  north 
pier  and  south  breakwater,  85,  2253. 

1886-87.  Dredf^g  between  and  in 
front  of  piers,  87,  304,  2344. 

1887-88.  General  repairs  to  piers 
and  breakwater,  88,  2021. 

1888-89.  10,700  c.  y.  died^; 
steam  launch  and  boathouse  built;  mmor 
repairs  to  piers  and  breakwater,  89, 2347, 
2349. 

1889-90.  Two  breaches  in  break- 
water repaired;  minor  repairs  to  break- 
water and  piers;  20,000  c.  y.  dredged, 

90,  2792,  2793. 

1890-91.  Repairs  to  south  break- 
water and  north  pier;  125,471  c.  y. 
dredged  from  inner  and  outer  channels, 

91,  2870. 

1891-93.  2,800  c.  y.  dredged  in 
outer  channel;  north  pier  extended  452 
f . ;  repairs  to  breakwater  and  piers,  92, 
2522. 

1893-93.  Repairs  to  pier  and 
breakwater,  98,  3096,  and  extending  of 
north  pier  in  progress,  98,  3097. 

1893-94.  Repairs  to  pier  and 
breakwater,  94,  2428;  extending  of 
north  pier  for  301.4  f.  completed,  and 
boathouse  removed  to  another  location, 
94,  2429. 

1894-95.  Repairs  to  piers  and 
breakwater,  95,  3136,  6,285  c.  y.,  s.  m., 
dredged,  and  steam  launch  repaired,  96, 
3137. 

1895-96.  Repairs  to  piers  and 
breakwater,  96,  3099. 

1896-97.  Repairs  in  progress  at 
beginning  of  year  completed,  07,  3099, 
29,399  c.  y.  dredged  and  781  c.  y.  riprap 
stone  placed  along  north  pier,  97,  3099; 
2  wrecks  remov^,  harbor  lines  estab- 
lished, and  2,400  locust  trees  planted, 
97.  3100. 

1897-98.  Repairs  to  piers  and 
breakwater,  98,  2739;  6,535  c.  y. 
dredged,  98,  2739;  2,000  locust  trees 
planted  on  the  peninsula,  98,  2742. 

1898-99.  Fresque  Isle  peninsula 
watched  and  trees  on  it  tended;  prepara- 
tions made  for  work  on  existing  project, 
99  3093. 

J899-1900.  Extending  of  north 
pier  completed;  203,174  c.  y.  dredged; 
timber  crib  jetty  built  at  rresque  Isle 
peninsula,  and  the  peninsula  watched, 
etc.  (photographs),  1900,  4102-4. 

Physical  ciiarael eristics. 

Description,  71,  200,  208;  76,  316;  76, 
ii,  564;  77,  969;  88,  2022;  96,  3099,  3100, 
3102;  97,  3238-45. 


Discussion  of,  79,  1713. 

Table  of  gauge  readings  from  1875  to 
1879,  79,  1714. 

Retrograde  movement  of  shore  line, 
82,  2420,  2423. 

Water  gauge  raised  1.56  f.,  97,  3100. 

Current  observations  made,  97,  3100; 
98,  2740. 

Shoaling  along  the  Preaque  Isle  penin- 
sula, 1900,  4m. 

Projects.    ( See  EgUmales. ) 

B^  Board  of  Engineers,  date  not  known, 
repair  and  extension  of  piers  at  eastem 
entrance  to  12  f.  of  water;  piers  to  form 
a  western  entrance  at  or  near  the  breach 
in  Peninsula  Point,  and  checking  abrasion 
and  restoring  the  original  water  line  of 
the  island;  estimate,  ^9,105.37,  S.  Doc. 
42,  35th  Cong.,  Ist  sess. 

By  Col.  Cram,  1865,  dredging,  repairs, 
and  extension  of  piers  by  pile  work  to 
13  f.  of  water;  modified  by  Chief  of  En- 
gineere,  ordering  cribs  instead  of  pile 
piers;  estimate,  ^,961.90,  66, 20, 21,  iii, 
4  iv  1  2. 
'  By  Col.  Cram,  1867, 14  f.  depth  of  chan- 
nel; estimate.  $54,666,  67,  31,  139,  ^54; 
68,  43. 

By  Board  of  Engineers,  1868,  increas- 
ing width  of  cribs  from  18  f.  to  24  f.; 
grillage  and  riprap,  67,  179-183.  Pbuis 
and  specifications  tor  this  project  by  Col. 
Cram,  68,  163,  183-185. 

By  Maj.  McFarland,  1868,  dredging 
inner  channel  300  f.  by  14  f.,  68,  164. 

By  Maj.  McFarland,  1869,  rebuilding 
south  breakwater,  69,  143;  70,  181. 

By  Board  of  En^neers,  1870,  protec- 
tion and  preservation  of  peninsula  by 
planting  slips  of  silver  poplar  or  beech, 
brush  and  stone  protection  in  places; 
estimate,  110,000,  71,  48,  208. 

By  Board  of  Engineers,  1874,  protec- 
tion of  north  spit  by  construction  of  pile 
work  and  rubble  stone,  76,  316. 

By  Lt.  Col.  Blunt,  1875,  extension  of 
beach  protection  of  pile  and  plank  bulk- 
head or  fence  backed  with  rubble,  76, 
57,  316. 

By  Lt.  Col.  Blunt,  1876,  extension  of 
south  pier,  beach  protection,  thorough 
repairs  of  piers,  and  dredging,  76,  li, 
564-566;  77,  969. 

By  Maj.  Wilson,  1879,  extension  of 
north  pier  800  f.,  south  pier  1,600  f. ;  esti- 
mate, $120,000,  79,  1708. 

By  Capt.  Adams,  1879,  shore  protection 
by  log  and  pile  jetties,  79,  1713. 

In  1886  Capt.  Maguire  estimated  that 
$84,120  woula  be  required  to  extend  the 
pier  to  the  16  f.  curve  and  maintain  a 
channel  16  f.  deep  between  the  harbor 
and  deep  water  in  the  lake,  86,  339. 

In  1890  the  project  was  modified  by 
Maj.  Stickney,  extension  of  the  north 
pier  to  the  18-f.  curve;  estimate,  $96,000, 
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makinfi^  the  revised  estimate  for  comple- 
tion, including  the  appropriation  of  1890, 
$47,657,  90,  2796,  2797. 

By  Maj.  Symons,  1897  (new  and  ex- 
tended project),  for  repair  and  mainte- 
nance of  existing  structures;  the  exten- 
sion of  the  north  pier  600  f.  and  the  south 
pier  1,000  f.;  for  dredging  20-f.  channel 
at  entrance,  and  at  eastern  end  of  bay  a 
part  needed  for  access  to  docks;  for  4 
protection  jetties  along  the  outer  side  of 
Presque  Isle  peninsula;  and  for  mainte- 
nance of  structures  on  and  care  of  Presque 
Isle  peninsula;  estimate,  $377,000,  07, 
3238;  09,  3094. 

Surreys. 

By  Maj.  John  Anderson,  1819,  79, 
1707. 

By  Capt.  T.  W.  Maurice,  1823,  79, 
1707. 

Bv  Capt.  Williams,  1830,  79,  1707. 

By  Col.  T.  J,  Cram,  1864,  79,  1707. 

By  J.  De  I.*  Camp,  under  direction  of 
Col.  Raynolds,  1865,  66,  25;  71,  200, 
202. 

By  I.  Camp,  1870,  under  direction  of 
Maj.  McFariand.     Report,  71,  202-!>05. 

Under  direction  of  Lt.  Col.  Blunt,  75, 
317. 

Beac^h  line  survey,  80,  2184. 

Examination  of  harbor,  1881,  81,  2332. 

Examination  of  outer  beach  of  penin- 
sula, 1881,  81,  2333. 


Survey  of  peninsula,  85,  2253. 

Survey  of  Presque  Isle  Peninsula,  made, 
1888,  under  direction  of  Capt.  Mahan, 
88,  2021 ;  89,  2346. 

Survey  of  the  eastern  end  of  the  penin- 
sula anci  harl>or  entrance,  made  by  Maj. 
Ruffner,  1893,  94,  2429. 

Examinations  of  the  (channels  made, 
1894-95,  by  Maj.  Ruffner,  94,  2429;  95, 
3136. 

Survey  of  the  inner  and  outer  channels 
made,  1895,  by  Maj.  Symons,  96,  3099. 

Examination  into  the  feasibility  and 
advisability  of  improving  the  harbor  by 
the  construction  of  dikes  to  prevent  clos- 
ing by  sand  of  the  entrances,  ordered  by 
jomt  resolution  of  Congress;  report  sub- 
mitted by  Maj.  Symons,  1896  (unfavor- 
able), 96,  3101. 

Survey  of  the  harbor  ordered  by  act  of 
June  3,  1896,  made,  1897,  by  Maj.  Sy- 
mons (see  Projects) y  97,  3237. 

Examination  of  the  channels  made, 
1898,  by  Maj.  Symons,  98,  2739. 

Maps: 

Of  Northern  and  Northwestern  I^akes, 
showing  location  of  harbor,  66,  i. 

Of  entrance  to  Erie  Harbor,  survey  of 
Lt.  Col.  Raynolds,  66,  i. 

List  of  maps,  harlx)r  and  peninsula, 
71,206. 

81,  2238;  84,  2122;  98,  2742. 

Photographs.     {^^  OpercUiorm,  1900.) 


ERIE    HARBOR,  PRESqUE    ISLE    PENIJV8UL.A,   PA.     (See  Erie 

Harbor f  Pa.) 


Appropriations. 

1888,  $60,000,  88,  278. 

Cotitraeto. 

1888,  J.  Friday,  shore  protection, 
175,830,  89,  2356. 

Engineers. 

Chief  of  Engineers.  Reports,  88, 
278;  89,  329;  90,  298;  91,374;  92,353; 
93,  405;  94,  379;  95,  413;  96,  370. 

Board  of  Engineers.  Convened  at 
New  York  City,  January,  1890,  to  exam- 
ine and  report  upon  Capt.  Mahan's  proj- 
ect for  shore  protection.  Report,  90, 
2800.  (Cols.  Abbot  and  Comstock  and 
Lt  Col.  Gillespie.) 

Engineers  in  Charge: 
Capt.  F.  A.  Mahan,  1888-90.    Report, 

89,  2353. 

Ma].  A.  Sticknev,  1890-92.     Reports, 

90,  2799;  91,  2877'. 

Maj.  E.  H.  Ruffner,  1892-95.  Reports, 
92,  2526;  98,  3101;  94,  2433;  95,  3142. 

Maj.  T.  W.  Symons,  1896.  Report, 
96,  3104. 

Legislation. 

PermiflBion  was  given  to  the  water  com- 
missioners of  Erie,  Pa.,  by  Congress,  to 


extend  an  intake  pipe  of  the  citv  water 
supply  system  across  the  bay,  harbor, 
and  peninsula,  and  thence  out  into  Ijake 
Erie,  93,  3602,  3603. 

Operations. 

18§§-§9.  805 1.  f.  of  shore  protection 
built,  89,  2354. 

1889-90.  3,695  1.  f.  of  shore  pro- 
tection built,  90,  2800. 

1  §9SI-9  3.  Ex  periments  in  tree  plant- 
ing made,  93,  3102. 

1895-96.  About  2,000  trees  planted, 
and  experiments  made  with  grasses,  96, 
3105,  3106. 

Pliysleal  eliaraeterlstlcs. 

Description  of,  90,  2801;  93,  3102;  96, 
3104. 

Plans. 

By  Capt.  Mahan,  1889,  for  6,000  1.  f.  of 
crib  protection;  estimate,  $360,000,  90, 
2800. 

Projeels. 

By  Capt.  Maguire,  1885,  protection  of 
the  penmsula  with  pile  and  sheet  pile 
work  6,000  f.  long  parallel  with  and 
about  100  f.  from  the  shore;  estimate, 
$173,000,  89,  2353,  2355. 
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ESIE  HARBOR,  PRES4|VE  MLE  PEHTINSULA,  PA.— Continaed. 


Ill  1H90  this  project  was  abandoned, 
and  it  was  recommended  by  the  Board  of 
Kn}niuH>rH  that  $20,000  ))e  held  in  reeerve 
to  rejiair  any  po8Hil)le  breach  through  the 
|ien insula,  the  further  construction  of 
shore  pn>te«*tion  liein^  considere<l  inad- 
viNible,  90,  2803,  28(H.  (CoK  Abbot 
and  Comstock  and  Lt.  Col.  Gillespie.) 


Surveys. 

Examination  w^ith  a  view  to  planting 
trees  on  the  peninsula  for  the  purpoise 
of  increasing;  the  growth  thereon  and 
strengthening  of  the  neck  made,  1893,  by 
Maj.  Ruffner,  93,  3102. 

Maps.    89, 2354. 


ERIE  LAKE  AND  OHIO  RIVER,  €A]liAL..« 

ESCARRIA  AND  CONECUH  RIVERS,  AL.A.  AND.  FL.A. 

Part.  Appropriationa. 

A.— KscamhU  Rivor.  n« $10,500 

B.— <'<»nocuh  River,  Ala 

C— EM'ambia  and  Conecuh  rivers 92,900 


Total 108.000 

Part  A.— Eaeanbla  River,  Fla. 


Appropriationa. 

IS:W,    $5,000,  a<-t  Mar.  2. 
1S;W,     6,500,  ait  July  2. 

Total,  10,500 

Comnerce. 

Ini|K>rtant,  79,  854. 

Ennlneem. 

CiiiKF  OP  Kncixkuch.  Reports,  78,  81; 
79,  106. 

Kmwnkkk  in  Ciiarcsb.  Gapt  A.  M. 
Dainrvll,  1878-85;  78,  81.  Report,  79, 
852. 


AflBiSTAKT.  H.Haines.  Report, 79, 85.^. 

Phjrtieal  rharaeteristtca. 

Obstructions,  snags,  logs,  overhanging 
timber,  and  a  bar  at  the  mouth,  79,  853, 
856. 

Season  of  high  water,  79,  853. 

Tides,  79,  856. 

Plana.     (See  ProjecU,  Part  C. ) 

Survejr. 

By  H.  Haines,  1878-79.  Report,  79, 
853. 


Pari  B.— C^ncculi  River,  Ala. 


Comneree. 

Important,  79,  843,  847. 

Enfflnccm. 

Cm  IKK  OK  ExtiiNKKRs.  Reports,  78,  81; 
79,  106. 

Kncunekr  in  Charge.  Capt.  A.  N. 
Danin'll,  1878-1885;  78,  81;  79,  106. 
Ke|H.rt,  79,  S43. 

AssiKTANT.     H.  Haine*'.     Report,  79, 

844. 

Pliyaieal  cliaracterittica. 

(teneral,  79,  844.  846. 

Olwtnirtions,  nnag?,  etc.,  79,  843,  845- 

847. 


Part  C— Eacambia  and 

Approprial  Ions. 

1880,  ft$8.(K)0,  80,  1082. 

1881,  «»5,CX)0,  81,  1199. 

1882,  12,0(X1,  83,  1278. 


ifl«i7  «^ 3,000,  84,  1198. 
»?<**■*  .\f  12,000, 


84,  1200. 
1886,  ^  12;(XK),  86,  1176. 
1888,       10,000,  88.  1170. 

oHurvey.— Report,  Feb.  3.  1825.    (H.  Doc.  No.  i»l. 


Plant. 

By  H.  Haines,  complete  improTement 
of  the  river  by  removal  of  sna^,  by  rock 
excavation,  dredging,  and  construction  of 
locks  and  dams;  estimate,  $241,865,  79, 
845,  848.  For  a  partial  improvement  by 
the  removal  of  snags  and  rocks;  estimate, 
$62,430,  79,  849.  For  removal  of  ob- 
structions from  Murder  Creek,  Sepulg^ 
River,  and  their  branches;  estimate, 
$8,000,  79,  860. 

§ur¥e^. 

Examination,  1878-79,  by  H.  Haines. 
Report,  79,  844. 


Rivera^  Ala.  and  Fla. 

Appropriationa—Continued. 

1890,  7,500,  90,  1636. 
1892,  8.000,  92,  1418. 
1894,  6,000,  95,  1663. 
1896,  4,000,  96,  1396. 
1899,        5,000,  99,  1675. 

Total,    92,500 
bbth  Cony..  2d  sesB.)        b  EBcambia.        <* Conecuh. 
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ESCAMBIA  ANB  COMECIJH  RITER§,  AI.A.  AND  FI.A.— Ck)ntinaed. 
Part  €• — Escambia  and  €oneciih  RlTert,  Ala.  and  Fla.— Continued. 


Conuneree* 

More  than  $2,000,000  a  year,  1897. 
The  amounts  required  to  do  the  neces- 
sary work  on  this  river  only  nine-tenths 
of  1  per  cent  of  the  annual  commerce. 

07,  1632. 

C^ntraeto. 

1§§1.  W.  A.  Alexander,  dredging, 
47}  cents  per  c.  y.,  81,  1290. 

Engineers. 

Ch I EF  OP  Enginebks.  Beports,  80, 137 ; 
81,  185;  82,  182;  83, 194;  84,  202;  86, 
205;  86,  203;  87,  165;  88,  153,  80, 149; 
00,  161;  01;  203;  02,  199;  08,  221;  04, 
204;  06,  230;  06,  204;  07,  259;  08,  255; 
00,  298;  1000,  339. 

Enginbebs  in  Charge: 

Maj.  A.  N.  Damrell,  1878^85.  Re- 
ports, 80,  1082;  81, 1198;  80, 1277;  88, 
1006,  1007;  84,  1197. 

Capt.  R.  L.  Hoxie,  1885-89.  Reports, 
86,  1309;  86,  1175;  87,  1273;  88,  1169. 

Capt.  P.  M.  Price,  188^93.  Reports, 
80,  1384;  00,  1634;  01,  1736;  02,  1417; 

08,  1716. 

Maj.  F.  A.  Mahan,  1894-98.  Reports, 
04,  1275;  06,  1661;  06,  1393;  07,  1631; 
08   1403 

Capt  C.  A.  F.  Flagler,  1899-.  Reports, 
00,  1674;  1000,  2129. 

Assistant.  J.  E.  Turtle.  Reports,  80, 
1384;  00, 1635. 

Operatfont. 

1 S8 1-S3.  Channel  3,240  f.  long,  100 
f.  wide,  and  5}  f.  deep  at  m.  1.  w.  dr^ged 
through  the  bar  (Escambia),  82,  1277. 

1989-83*  1,216  trees,  snags,  and 
stumps  removed  (Conecuh),  88,  1007. 

1883-84.  Snags,  trees,  and  obstruc- 
tions removed  throughout  85  miles  of 
river  (Escambia),  84,  1198.  Obstruc- 
tions removed  from  33  miles  of  river 
(Conecuh),  84,  1199. 

1884-85.  15,472  snags  and  trees  re- 
moved (Conecuh),  86,  1310. 

1885-86.  10,943  log$>,  PnagR,  and 
trees,  and  105  c.  y.  rock  removed  from 
Conecuh  and  Escambia  rivers,  86,  1175. 

1886-87.      2,569    trees,    logs,    and 


stumps,  and  45  c.  y.  of  rock  removed  from 
channel,  87,  1274. 

1887-88.  2,998  logs  and  snags  re- 
moved from  the  channel,  88,  1170. 

1888-89.  Removal  of  logs,  snags, 
and  similar  obstructions,  80,  1385. 

1889-90.  530  snags  and  153  c.  y. 
rock  and  gravel  remov^  from  the  chan- 
nel, 20  trees  cut  from  the  banks,  and  2,353 
c.  y.  sand  dredged,  00,  1636. 

1890-91.  Repairs  to  snagging  plant, 
01,  1736. 

1891-99.  3,523  snags  cleared  from 
the  channel,  19  c.  y.  gravel  dredged,  and 
1,105  logs  on  banks  cut  up,  02,  1417. 

1 893-93.  1 ,450  obstructions  removed 
from  banks  and  stream,  03, 1717. 

1 893-94.  About  600  obstructions  re- 
moved, 04,  1276. 

1 894-95.  About  250  obstructions  re- 
moved, 06,  1662. 

1895-96.  About  2,200  obstructions 
removed,  06,  1395. 

189^-97.  About  1,800  obstructions 
and  20  c.  y.  clay  removed,  07,  1632. 

1899-1900.  Snag  boat  built  and 
1,421  snags  and  other  obstructions  re- 
moved from  the  channel,  1000,  2130. 

Projeeto. 

By  Cant.  Damrell,  1879,  improving  Es- 
cambia River  from  mouth  to  State  line  by 
dredging  a  channel  150  f .  wide  and  6^  f. 
deep  at  m.  1.  w.  through  the  bar  at  the 
mouth,  removing  snags  and  similar  ob- 
structions, and  by  shore  protection  and 
wing-dam  construction  to  obtain  a  5-f. 
low-water  channel  throughout  the  length 
of  the  river;  estimate,  $25,000,  70,  853, 
856;  80,  1082. 

In  1882  $12,000  was  appropriated  for 
the  Escambia  and  Conecuh  rivers,  when 
it  was  proposed  to  extend  navigation  to 
Indian  Creek,  273  miles  above  the  mouth 
of  the  river,  by  removal  of  obstructions, 
closing  cut-off,  and  rock  removal,  at  an 
additional  eRtimate  of  $62,430  over  the  es- 
timate of  1879,  83, 1007;  87, 1273.  Total 
estimated  cost  of  improvement,  $S7,430, 
88,  1169. 

8urTeys. 

Maps.    84,  1198. 


ESOP1J8  CREEK,  W,  Y.     (See  SaugeHies  Harbor,) 
E88EX  BRANCH,  MASS.     (See  Crane  and  Water  nvers.) 

E88EX  RIVER,  MASS. 


Appropiiatlont. 

1892,  $5,000,  08,  748. 
1894,  5,000,  06,  606. 
1896,  5,000,  06,  593. 
1899,  10,000,  00,  1063. 

Total,  25,000 


Commerce. 

Description  of,  01,  677. 

Contracts. 

1894.  Columbian  Dredging  Co., 
dredging  47,367  c.  y.,  19  cents  per  c.  y., 
s.m.,  06,  606. 
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EMEX  RITER,  MASS.— Continued. 


ISOT.  Eastern  Dre<lg:ing  Co.,  dredg- 
ing 14,516  c.  y.,  31  cents  per  c.  y. ;  re- 
moval of  bowlders,  over  6  tons,  $10,  97, 
831. 

1900.  A.  B.  Martin,  dredging,  40 
cents  per  c.  v.,  s.  m.;  bowlder  removal, 
over  3  tons,  $4  ($6,000),  1900, 1160. 

Enffinetuv. 

Chief  op  Knoinksrs.  Reports,  91, 47; 
93,  41;  94,  :«);  95,  49;  96,  43;  97,  48; 
98,  56;  99,  (i5;  1900,  72. 

£n(sinbbrs  in  Charge: 

Lt.  Col.  S.  M.  Mansfield,  1890-98.  Re- 
ports, 91,  676,  677;  98,  747;  94,  5:i6; 
95,  605;  96,  592;  97,  8:i0;  98,  852. 

(\)1.  C.  R.  Suter,  1899.  Report,  99, 
1063. 

Maj.  W.  L.  Fisk,  1900.  Report,  1900, 
1159. 

AsNisTANT.  T.  T.  H.  Harwoo<1.  Re- 
port, 91,  678. 

Operationa. 

1 994-05.    About  13,000c.  y .  dredged, 

95,  605. 

I M95-96.    About35,000c.  y.  dredged, 

96,  593. 

lH9e-9T.  Aboutl3,500o.y.dre<ige<l, 
98,  a52. 


Physical  ctaaracteiisUes. 

Description  of,  91,  678. 

Projcctii. 

By  Lt.  Col.  Mansfield,  1891,  channel  4 
f.  deep  at  m.  1.  w.  and  60  f.  wide  from  the 
river's  mouth  to  the  head  of  navigation 
at  Essex,  3^  miles,  by  dredging  and  rock 
removal;  estimate,  $25,000,  91,  677. 

In  1893  Lt  Col.  Mansfield  recommended 
that  available  funds  be  held  awaiting 
further  appropriations,  93,  748. 

In  1894,  bv  Lt.  Col.  Mansfield,  for  the 
use  of  available  funds  to  obcain  a  channel 
25  f.  wide  and  4  f.  deep,  95,  605. 

In  1897,  by  Lt.  Col.  Mansfield,  to  ob- 
tain a  channel  the  full  width  and  depth 
from  the  drawbridge  in  Essex  down  the 
river  as  far  as  available  funds  would  per- 
mit, 97,  831. 

In  1899  Col.  Suter  recommended  that 
the  improvement  be  limited  to  channel 
l)elow  the  drawbridge,  99, 1063 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,  under  direction  of  Lt.  Col. 
Mansfield,  91,  677. 

Maps.    91,  678. 


ESTERO   BAY    (San   Lnls  Oblipo   County ),   CAX.      (See    El 

Harbor t  (hi.;  tStwUi  Barftara,  CVi/.) 


MOTO 


Commerce. 

Not  large,  78,  1141. 

Enitrtnecrs. 

('iiiBP  OF  Engineers.     Report,  73, 108. 
Engineer  in   Charge.     Maj.   (i.   H. 
Meudell.     Report  78,  1140. 


Plant. 

By  Maj.  G.  H.  Mendell,  closing  the 
southern  channel,  73,  1141. 

Surveys. 

Examination  ordered  by  act  of  June  10, 
1872,  made  by  Maj.  Mendell,  73,  1140. 


ESTHERYILLE-IHIIVIN  CREEK  CANAL.,   8.   C.      (See  SaiUee  Hiver.) 

ETOWAH   RITER,  OA.     (See  ift«mn|>pt  i2ti«r.) 


A  CISTCn*  A  W'PR  * 

R.  C.  McCalla.    Report,  72,  527-^535. 

J.  G.  Long.    Report,  73,  543-651. 

Lt.  W.  L.  Marshall.  Reports,  77,  602; 
H.  Doc.  17,  46th  Cong.,  2d  sess.;  80, 
1694. 

Ernst  Ruhl,  79,  1272.  Reports,  H. 
Doc.  17,  46th  Cong.,  2d8e8B.;  80, 1695. 

Physical  eharaeterlsf le«. 

Description,  72,  532-^35,  543-561,  H. 
Doc.  17,  46th  Cong.,  Istsees.;  80,  1694. 

Plant. 

By  R.  C.  McCalla,  1872,  canal.  Owl 
Creek  to  Rome,  53  miles,  $3,732,500,  72, 
535. 

By  J.  G.  Long,  1872,  3}  f.  of  water, 
railroad  bridge,  near  Carters ville,  to 
Rome,  50  miles,  bv  dams  and  locks, 
$274,718,  72,  481,  548-551. 

a  Part  of  $10,000;  the  romainder  of  appropriation.  98,700,  was  transferred  to  Coosa  River  below  Rome, 
Qa.,  by  act  u(  Aug.  2,  1S82.  89,  laV^. 


Appropriations. 

1876,  «$1,;^00,  77,  92, 601 ;  78,  ia5;  70, 
1272. 

Commeree. 

Not  unimjwrtant,  80,  1693. 

DocumenlH.    ( Not  printed  in  reports. ) 
H.  Doc.  17,  46th  Cong.,  2d  sese. 

Enfrlneers. 

Chief  of  Engineers.  Reports,  71, 
64;  72,  59;  77,  92;  78,  105;  70,  141, 
142;  H.  Doc.  17,  46th  Cong.,  2d  sess.; 
80,  189;  81,  256;  82,  250. 

Kngineeks  in  Charge: 

Maj.  W.  McFarland,  1872.  Reports, 
72,  481,  516. 

Capt.  W  R.  King,  1877-«2.  Reports, 
77,  601;  78,  766;  70,  1272;  H.  Doc.  17, 
46th  Cong.,  2d  sess.;  (Maj.)  80,  1693, 
1694;  81,  1874;  82,  1858. 
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ETOMTAH  RIVER,  OA.— Continuecl. 


By  Maj.  Kio^,  1879,  for  improvement 
of  63  miles  of  river,  giving  a  navigable 
channel  4  f.  deep,  by  construction  of  27 
locks  and  dams;  estimate,  $2,276,663, 80, 
1 698.  Improvement  not  considered  j  usti- 
fiable,  80,  1693. 

Sorreyt. 

By  R.  C.  McCalla,  nnder  direction  of 
Maj.  McFarland,  from  Owl  Creek  to 
Rome.    Report,  72,  480,  532-636. 

By  J.  G.  Long,  under  direction  of  Maj. 
McFarland,  from  railroad    bridge  near 


Cartersville,  to  Rome.  Reports,  72, 481, 
543-561;  77,  601,  602. 

By  Lt.  Marshall,  under  direction  of 
Capt.  King,  from  Cartersville  to  Rome. 
Report,  77,  601,  602. 

By  E.  Ruhl,  1879,  under  direction  of 
Capt.  King  and  Lt.  Marshall,  from  Little 
River  to  Rome.  Report,  H.  Doc.  17, 45th 
Cong.,  2d  sess.;  80,  1694-1701. 

Ordered  by  act  of  June  18,  1878,  made, 
1879,  under  direction  of  Maj.  King  (nee 
Flam) ,  80,  1694. 


EUREKA  HARBOR,  €AL. 


Enjlineert. 

Chief  of  Engineers.    Report,  71,  98. 

Board  of  Engineers.  Convened  Sept. 
12,  1871,  at  San  Francisco,  Cal.,  to  con- 
sider and  report  upon  the  practicability 
of  improving  the  entrance  to  Humboldt 
Bay  and  Eureka  Harbor,  Cal.     Report — 


impractical  to  build  any  permanent  im- 
provement at  this  point.  Report,  71, 
921.  (Lt.  Cols.  Stewart  and  Alexander 
and  Maj.  Williamson.) 

Sur¥ey«. 

Included  in  Cosist  Survey,  71,  951. 


EYAM8YIL.L.E,  IND.     (See  Ohio  River.) 
ETERETT  IIARROR,  1¥ASII.     (See  SnohomUh  River.) 


AppropiiatlODfl. 

1894,  $10,000,  96,  3433. 
1896,   20,000,  96,  3375. 

1899,  50,000,  99,  3273. 

1900,  136,000,  1900,  4486. 

Total,  215,000 

Commeree. 

Description  of,  98,  3467;  97,  3448. 
In  1892,  limited,  93,  3467. 
In  1897  it  had  grown  in  importance  and 
was  increasing,  97,  3448. 

Contracts. 

1§95.  Everett  Terminal  Co.,  bulk- 
head construction — piles,  5  cents  per  1.  f. ; 
lumber,  $7.30  per  M.  f. ;  spikes,  3  cents 
perpound;  brush,  $1.25  per  cord  ($3, 760), 
95,  3432. 

1996.  Savage  &  Scofield,  dike  con- 
struction— stone,  82  cents  per  ton;  piles, 
5  cents  per  I.  f. ;  lumber,  $7.50  per  M.  f. ; 
spikes,  3  cents  per  pound;  brush,  $1.30 
per  coni  ($11,074).  New  Yorl:  Dredging 
Co.,  dredging,  32,143  c.  y.,  at  14  cents  per 
c.  y.,  97,  3449. 

1899.  Seattle  DredgingCo.,  2,350,000 
c.  y.,  dredging,  at  9  cents;  piles,  $2,240; 
lumber,  $910;  fascines,  $7,500;  stone, 
$1,805,  1900,  4486. 

Eni^neen. 

Chief  op  Engineers.  Reports,  93, 
446;  94,2623;  96,454;  96,  412;  97,515; 
98,  518;  99,  608;  1900,  3273. 

Enoineebs  in  Charge: 

Capt  T.  W.  Symons,  1 893-95.  Rei)orti<, 
98,  3464;  94,  2623;  95,  3430. 


Capt.  H.  Taylor,  1896-.  Reix)rts,  96, 
3373;  97,  3447;  98,  3075;  99,  3273; 
1900,  4485. 

Operations. 

1 895-96.  A  dike  7,980  f .  long  built, 
96  3374. 

i69e^97.  The  dike  extended  6,465 
f.  farther,  and  32,143  c.  y.  dredged  to 
make  a  channel  50  f.  wide  at  bottom  and 
6  f.  deep  at  m.  1.  w.  for  a  distance  of  2,885 
f.,  97,  3448. 

Physical  characteristics. 

Description  of,  93,  3465;  94,  2624. 

In  1892  Everett  was  a  town  one  year  old 
situated  at  the  mouth  of  the  Snohomish 
River,  with  a  water  frontage  of  al)out  9J 
miles,  but  only  a  small  proportion  of 
which  could  be  rea(!he<l  at  all  stages  of 
the  tide  by  ocean-going  craft,  93,  3465. 

Projects. 

In  1894  Capt.  Simons  estimated  it  would 
cost  $372,000  to  miprove  the  harbor,  94, 
2626,  by  excavating  a  harbor  basin,  by 
dredging  a  channel  from  thence  to  the 
fresh  water  of  the  Snohomish  River,  and 
by  protecting  and  maintaining  this  harl)or 
and  channel  by  a  bulkhead  l)etween  them 
and  the  open  sound;  the  plan  of  improve- 
ment adopted,  95,  3431. 

In  1895,  by  Capt.  Symons,  for  Jhe  con^ 
struction  of  the  bulkhead  from  the  lower 
end  of  Smith's  Island,  fr)r  such  length  as 
the  prices  bid  would  permit,  96,  3431. 

Surreys. 

Examination  of  the  harbor,  including 
the  mouth  of  the  Snohomish  River,  or- 
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ilercd  by  act  of  July  13, 1892,  made  in  the 
Hame  year  by  Capt  8ymonB  (report  un- 
favorable), 03,  3464. 

Survey  and  estimate  of  the  cost  of 
dredging  the  bar  at  Everett  so  afl  to  con- 
struct a  fresh- water  harbor  there  with  the 


sreateet  water  depth  practicable  waacalled 
for  by  concurrent  resolution  of  Congrese 
datea  June  20,  1894.  Report  sabmitted 
by  Capt.  Symons  (see  PrqjecU),  1894,  94, 
2623. 

Maps.     05,  3434. 


EXAHINATIO^g,  SITRTETS,  AlVD  COMTINOE1VCIE8. 


Examination,  surveys,  and  contingen- 
cies ( HtH3  also  W(Uerni(u^s  and  canals) : 
June  23,  1866,      $256,000.00 


Mar.  2,  1867, 
July  11,  1870, 
July  15,  1870, 
Mar.  3,  1871, 
June  10,  1872, 
Mar.  3,  1873. 
June  23,  1874, 
Mar.  3,  1875, 
Aug.  14,  1876, 
June  18,  1878, 
Mar.  3,  1879, 
June  14,  1880, 
Mar.  3,  1881, 
Aug.  2,  1882, 
July  6,  1884, 
Aug.  5,  1886, 
Aug.  11,  1888, 
Sent.  19,  1890, 
Julv  43,  1892, 
Aug.  18,  1894, 
June  3,  1896, 
Mar.     3,  1899, 

Total, 


255,000.00 

150,000.00 

50,000.00 

175,000.00 

150,000.00 

125,000.00 

75,000.00 

50,000.00 

40,000.00 

150,000.00 

.    150,000.00 

150,000.00 

50,000.00 

150,000.00 

125,000.00 

100,000.00 

150,000.00 

225,000.00 

125,000.00 

125,000.00 

200,000.00 

200,000.00 

«  3,225,000.00 


Preservation  and  repairs: 
Aug.  23,  1842,  30,000.00 

June  11,  1844,  20,000.00 

Aug.  30,  1852,  10,000.00 


Preservation  and  repairs — Gontinoed. 
June  28,  1864,        112,372.79 
Apr.  10,  1869,  23,829.73 


Total, 

Roads  and 
Apr.  30, 
Mar.  25, 
Mar.  2, 
May  19, 
Mar.  2, 
May  31, 
Mar.  2, 
July  3, 
Mar.  2, 
June  28, 
Mar.  3, 
July  2, 
Mar.    3, 

Total, 


canals: 

1824, 

1826, 

1827, 

1828, 

1829, 

1830, 

1831, 

1832, 

1833, 

1834, 

1835, 

1836, 

1837, 


96,202.52 


30,000.00 
50,000.00 
30,000.00 
30,000.00 
30,000.00 
30,000.00 
25,000.00 
30,000.00 
25,000.00 
24,000.00 
25,000.00 
25,000.00 
30,000.00 


384,000,00 


Sur\'eys,  arrearages, 
Feb.  21,  1825, 
July  7,  1838, 
Sept.  9,  1841, 
Aug.  23,  1842, 
Aug.  10,  1846, 
Aug.  30,  1852, 


etc: 
28,567.00 

2,000.00 
40,000.00 
15,000.00 

4,988.00 
10,000.00 


Total, 


100,555.00 


EXETER  RITER,  N.  H. 


Appropiiatlonfi. 

1880,  $20,000,  80,  343. 
1H81,  15,000,  81,  497. 
1899,  12,000,  00,  1049. 


Total,  47,000. 

Commerce. 

IniiK)rtant,  75,  ii,  427,  428. 
K«'timate<l  amount  of,  07,  819. 

Con  tract  ft. 

IMNl.  T.  SymondH,  dredging,  at 
$1.06,  46  centM,  47  cents  per  c.  y.,  81, 
498. 

19O0.  A.  B.  Martin,  dredging,  54 
centsc.  y.,H.  m. ;  removal  of  bowlders 
greater  llian  3  tonn  in  weight,  $10  per 
ton,  1000,  1150. 


Enfflneen. 

Chibp  of  Enoinebbs.  Reports,  76, 
121;  80,  68;  81,  70;  82,  70;  07,  44; 
00,  61;  1000,  67. 

Enginebbs  in  Charge. 

Lt.  Col.  Thorn,  1875^2.  Reports,  75, 
120;  75,  ii,  426;  80,  342;  81,  496;  8d. 
504. 

Maj.  R.  L.  Hoxie;  1897.  Report,  07, 
818. 

Maj.  S.  W.  Roeasler,  1899.  Report, 
00   1048. 

Maj.  W.  L.  Fisk,  1900.  Report,  lOOO, 
1149. 

Assistants. 
S.  Haagensen.     Report,  75,  ii,  428. 
J.  W.  Walker.     Report,  07,  819. 


0^201,777.86  of  thiB  haH  been  chargrcd  throughout  the  iudex  to  various  works. 
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Lei^flation. 

PoTchase  of  rieht  of  way  for  projected 
cut-oS  at  the  Oxbow,  81,  497. 

1880-§1.  47,000  c.  y.  dredged  and 
sunken  wrecks  removed  by  hired  labor, 
completing  projected  improvement,  81, 
497. 

1 8119-1 900.  8,370  c.  y.  dredged, 
1900,  1149. 

Pliyslcal  cliaraeteriftlct. 

Description  of,  76,  ii,  427,  428. 
List  of  obstractions,  75,  ii,  429,  430. 

Projecto. 

By  Col.  Thorn,  1875,  channel  40  f.  wide 
and  12  f.  deep  at  m.  h.  w.  to  Oxbow, 


I  thence  (with  10-f.  depth  at  m.  h.  w.  and 
I  the  same  width),  by  a  cut-off  through 
I  Oxbow,  to  upper  wharves  at  Exeter,  by 
I  dredging  and  removal  of  bowlders;  esti- 
I  mate,|34,000,76,ii, 427, 429, 430;  81,496. 
'  By  Maj.  Hoxie,  1897,  for  12-f.  channel, 
mouth  to  Oxbow;  10-f.  channel  from  Ox- 
bow to  Exeter,  40  f.  w^ide;  and  removal 
of  bowlders;  total  estimate,  $12,000,  99, 
1049. 

Sonreyft. 

Survey  below  Exeter,  by  S.  Haagensen, 
1874.     76, 121,  ii,  427,  428. 

A  sur\'ey  was  ordered  by  act  of  June  3, 
1896,  and  was  made  by  Lt.  Col.  Dam  roll 
in  1897  (restoration  of  old  channel  of 
i  1881  recommended),  97,  818. 


FAIRHATEM  HARBOR,  HI  ASS.     (See  Neu^  Bedford  Jfarf^or, ) 


FAIRLEE  CREEK,  RD. 


Appropriations. 

1888,  15,000,88,92. 
1890,     5,000,  90,  936. 


Total,  10,000 

Contracts. 

1989.  C.  T.  Caier,  dredging,  23  cents 
per  c.  y.,  89,  899. 

1§91.  C.  T.  Caler,  dredging,  16  cents 
perc.  y.,  91,  1187. 

Enf^neem. 

Chief  of  Enoineebs.  Reports,  87, 97; 
88,  92;  89,  109;  90,  99;  91,  126;  92, 
126;  98, 136;  94,  125;  96, 142;  96,  129. 

Engineer  in  Charge.  W.  F.  Smith; 
U.  S.  agent,  1886-96.  Reports,  87,  854; 
(Maj.)  89,  898;  90,  936;  91,  1186;  92, 
969;  93, 1210;  94, 888;  95, 1127;  96, 958. 


Assistant.  C.  Humphreys.  Report, 
87,854. 

Operations. 

1§88-S9.  18,500  c.  y.  dredged,  89, 
898. 

1§90-91.  28,125  c.  y.  dredged,  91, 
1186. 

Physical  characteristics. 

Description  of,  87,  855. 

Projects. 

By  W.  F.  Smith,  1887,  excavation  of  a 
channel  across  the  bar  at  the  mouth  of 
the  (Teek  7  f.  deep  and  100  f.  wide;  esti- 
mate, $15,450,  87,  856;  91,  1187;  92,  970. 

Surveys. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1887,  under  direction  of  W.  F.  Smith,  87, 
855. 


FAIRPORT  HARBOR  (Orand  River  Harbor),  OHIO.o 

Appropriations — Continued. 
1876,     15,000.00,  76,  142. 
1878,      5,000.00,  78,  130,  1264. 

1880,  3,000.00,  80,  2154. 

1881,  10,000.00,  81,  2321. 

1882,  10,000.00,  82,  2408. 
1884,  10,000.00,  84,  21WK 
1886,  18,750.00,  86,  1870. 
1888,  10,000.00,  88,  2012. 
1890,  30,000.00,  90,  2783. 
1892,  35,000.00,  92,  2506.  ' 
1894,  20,000.00,  95,  3112. 
1894,  5,434.18,  act  of  Aug.  8. 
1896,  30,000.00,  96,  2955. 
1899,  100,000.00,  99,  3066. 


Appropriations. 

1825, 

,     $1,000.00,  66,  iii,  32. 

1826 

,      5,620.00,  66,  iii,  32. 

1828, 

,      9,1:55.11,  66,  iii,  32. 

1830, 

,      5,563.18,  66,  iii,  32. 

1831, 

,      5,680.00,  66,  iii,  32. 

1832, 

,      2,600.00,  66,  iii,  32. 

1834, 

,    10,000.00,  66,  iii,  32. 

1836 

,      6,000.00,  66,  iii,  32. 

1838, 

,     10,000.00,  66,  iii,  32. 

1844, 

,     10,000.00,  66,  iii,  32. 

1852, 

,    10,000.00,  66,  iii,  32. 

1864, 

,     24,453.24,  66,  iii,  32;  67, 

141. 

1866, 

,     24,072.00,  66,  iii,  32. 

1867, 

,    60,000.00,  67,  141. 

1874, 

,     20,000.00,  74,  51. 

1875, 

,     15,000.00,  76,  164. 

« Survey— Reports:  1825,  estimate  $26,997.81:  Nov. 
Coug.^  2d  ftefls. 


Total,  511,307.71 
9.  l.S<H,  eHtimate  f.'>.'3,72!;.     (H.  !)«»<•.  No.  4«2,  55th 
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Commerce. 

A  harbor  of  refu^  much  needed,  66, 
22. 

Local  commerce  of  no  importance,  67, 
219. 

Description  of,  96,  3111. 

In  1895-96  the  harbor  was  third  on  the 
lake  for  ehipmentfl  of  coal  and  iron  ore, 
and  fifth  in  the  total  of  all  freight,  96, 
2955. 

In  1896-97  the  total  receipts  and  ship- 
ments was  nearly  2,000,000  tons,  97, 3084. 

Confracta. 

1II66.    J.  Loveday,  iron,  66,  iv,  74. 

1K67.  J.  Loveday,  iron,  67,  232. 
233.  J.  K.  <&  D.  E.  Bailev,  materials  ana 
labor,  67,  232,  233.  Bnxiks  A  Adams, 
material,  67,  232,  233. 

19*73«  Hemenway  A  Garfield,  ma- 
terialH,  labor,  and  dreil);ing,  72,  230,232; 
73,  :i'l9. 

1N74.  Hemenway  <&  Garfield,  ma- 
terials and  lal)or,  75,  311,  312.  Cart- 
wright  &  McCiirdv,  iron,  75,  311,  312; 
76,  ii,  562. 

1H75.  Wilcox  &  Merry,  materials 
and  lal)or,  75,  311,  312;  76,  li,  562.  W. 
H.  McCunlv,  iron,  75,  311,  312;  76,  ii, 
662. 

1  §  79.  C.  Schulz,  materials  and  labor, 
79,  1698.    S.  A.  Sprague,  iron,  79, 1699. 

l§fll.  D.  M.  Averill,  pier  repairs, 
81   2321. 

isM.  E.  H.  French,  dredeing,  27 
cents  per  c.  y.,  82,  2409.  J.  Bennett, 
iron,  83, 1915.  C.  T.  DenniH,  pier  exten- 
sion, 83,  1914. 

18l«5.  W,  E.  Rooney,  dredging,  231 
cents  per  c.  y.,  85,  2236.  C.  D.  Merry, 
pier  extension  and  repairs,  85,  22«^. 

lSiM6.  W.  J.  Starkweather,  dredg- 
ing, 28  cents  per  c.  y.,  87,  2324.  L.  P. 
Smith,  repair  to  piers,  87,  2324. 

1NII7*  Kerr,  Stang  &  Gillmore,  pier 
extension,  87,  2324. 

llll^§.  B.  8.  Harton,  pier  extension 
and  repair,  $6,144,  89,  2398. 

18M9.  Q.  Gillmore,  dredging,  25  cents 
perc.  y.,  89,  2328. 

I|il90.  J.  R.  Irwin,  dredging, 23 cents 
perc.  y.,  90,  2781.  American f^tuispor- 
tation  Co.,  dredging,  17 J  cents  per  c.  y., 
91,  2862.  Q.  Gillmore,  pier  extension 
and  repair,  $14,724,  91,  2862. 

1§91.  J.  R.  Irwin,  dre<lging,  17i 
centsper  c.  v.,  92,  2507. 

1SV3.  J.  B.  Donnellv,  pier  exten- 
sion, approximate  total  of  bid,  $19,033.32, 
93,  3084.  Sadler  &  Allen,  dredging,  20 
cents  per  c.  v.,  s.  m.,  93,  3084. 

1§95.  J.  B.  Donnelly,  removal  of 
and  replacing  portion  of  pier,  approxi- 
mate total  of  bid,  $10,921,  95,  3112. 

1S190.  E.  J.  Hingston,  dredging  (cir- 
cular letter),  18  cents  per  c.  y.,  99,  3065. 


J.  B.  Donnelly,  constmction  of  part  of 
west  breakwater  (dredging  30  cents  per 
c.  y.;  timber,  stone,  iron  work,  and 
mattress  work),  $24,428,  99,  3067. 

Doenmeiito.    (Notprinted  in  reports. ) 
Report  of  Maj.  Graham  for  1857,  S. 

Doc.  42,  35th  Cong.,  1st  seas. 
Report  of  Lt  Col.  Cram  for  186^  and 

all  reports  of  early  operations. 

Engineer*. 

Chief  of  Engineebs.  Reports,  66, 
5,  ii,  41,  iii,  4,  iv,  15, 19;  67, 30,  220;  68, 
41;  69,  137;  70,  48;  71,47;  72,  44,230; 
73,  44,  339;  74,  51;  75,  56;   76,  108; 

77,  115;  78,  130;  79, 173;  80,  227;  81, 
311;  82,  305;  88,  313;  84,  317;  85,  341; 

86,  336;  87,  302;  88,  275;  89,  326;  90, 
295;  91,  371;  92, 350;  98,  401;  94.  376; 

95,  410;  96,  365;  97,  459;  98,  449;  99, 
532,  1900,  598. 

Board  of  Engineers.  Date  unknown; 
approved  the  plan  suggested  by  Col.  H. 
Biache  in  1853  for  extension  of  east  pier 
to  length  of  west  pier,  66,  iv,  15.  Con- 
vened February  26,  1872,  at  Ba&Jo. 
Recommended  (Lt.  Col.  Woodruff  not 
concurring)  extension  of  west  pier  600  f. 
and  east  pier  300  f.  Estimated  cost, 
$53,000,  72,  243,  244.  (Lt  Col.  Wood- 
ruff, Majs.  McFarland  and  Wilson,  and 
Oipts.  Farquhar  and  Gillespie. ) 

Engineers  in  Charge: 

Maj.  J.  D.  Graham,  T.  E.,  1857.  Re- 
port, S.  Doc.  42,  35th  Cong.,  Ist  seas. 

Lt.  Col.  T.  J.  Cram,  1864r-67.  Reports, 
(Col.  )  66,  21,  iv,16;  67,  141,  217,  220. 

Maj.  W.  McFarland,  1868-70,  68,  158; 
69  137*  70  178. 

Capt.  G.  L.  Gillespie,  1871-72;  71, 189. 
Reports,  71,  195;  72.  230,  240. 

Lt  Col.  I.  C.  Woodruff.  Report,  72, 
241   243. 

Maj.  F.  Harwood,  1873-74.  Reports, 
73,  338;  74,  222. 

Lt.  Col.  C.  E.  Blunt,  1874-77;  74,  215. 
Reports,  75, 310, 312;  76,  ii,  561;  77, 965. 

Maj.   W.    McFarland,    1878.    Report 

78,  1263. 

Maj.  J.  M.  Wilson,  1878-83.    Reports, 

79,  1698;  80,  2147;  81,  2320;  82,  2407. 
Maj.  L.C.  Overman,  1883-92.    Reports, 

83,  1914;  84,  2108;  85,  2235;  86,  1868; 

87,  2324;  88,  2011;  89,  2326;  90,  2781; 
91  2859. 

Lt  Coi.  J.  A.  Smith,  1892-.  Reports, 
92,  2506;  93,  3081;  94,  2414;  95,  3107; 

96,  2953;  (Col.)  97,  3082;  98,  2676;  99, 
3064;  1900,  4070. 

Assistants: 

Capt  F.  U.  Faixjuhar,  67,  217. 

Capt.  M.  B.  Adams,  in  immediate 
charge,  75,  292. 

F.  S.  Burrowes.     Report,  94,  2416. 
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FAIRPORT  HARBOR  (Orand  River  Harbor),  OHIO-Oontinued. 


Eitimates.    (See  Plaru  and  Projects. ) 

By  Maj.  GnJiam,  1857,  extension  of 
pier  716  f.,  $32,819.39;  tearing  away  old 
work  and  repairs,  $6,179.55;  dredging, 
etc.,  $2,600;  total,  $41,498.94,  S.  Doc.  42, 
35th  Cong.,  Ist  sess. 

By  Lt  Col.  Cram,  1864,  extension  of 
east  pier  510  f.,  $24,072, 66, 22, 24,  iv,  73. 

By  Col.  Cram,  1867,  extension  of  east 
pier  310  f.,  $21,631,  67,  141. 

By  Capt.  Gillespie,  1872,  extension  of 
west  pier  360  f.,  $21,716;  extension  of 
west  pier  490  f.  and  of  east  pier  130  f., 
$37,000,  72,  241. 

By  Board  of  Engineers,  1872,  extension 
of  west  pier  600  f.  and  east  pier  300  f., 
153,000,  72,  243. 

By  Maj.  Harwood,  1873,  entire  com- 
pletion, $30,000,  78,  39. 

By  Lt.  Col.  Blunt,  1875,  three  plans 
for  converting  the  old  bed  of  the  river 
into  a  harbor  of  refuge:  (1)  $6,778,000; 
(2)  $4,413,000;  (3)  $2,295,000,  and  for 
ice  harbor,  $350,000,  76,  313. 

By  Maj.  Wilson,  1879,  completion  of 
existing  project,  $5,000,  79,  1699. 

Legal  proceedings. 

In  1889  the  east  pier  was  licensed  by 
the  Secretary  of  War  to  a  corporation  for 
one  year,  at  an  annual  rental  of  $2,000, 
which  was  paid  for  the  first  year,  but 
after  the  first  year  the  corporation  still 
retained  and  made  use  of  the  pier,  refus- 
ing, however,  to  pay  anything  as  rental. 
In  1891  the  matter  was  referred  to  the 
Department  of  Justice,  but  in  1894  noth- 
ing had  been  done  in  the  matter,  04, 
2415,  2418;  95,  3111. 

In  1894  the  American  Transportation 
Co.  made  a  claim  for  an  amount  which 
had  been  forfeited  under  the  terms  of  a 
contract  for  dredging  in  1890-91.  95, 
3109. 

In  1895  information  was  given  to  the 
U.  S.  district  attorney  that  a  dock  com- 
pany was  engaged  in  placing  permanent 
olntructions  in  the  water  of  Grand  River 
Ijeyond  the  dock  line,  95,  3111. 

Operations. 

1§65.    Piers  repaired,  66,  12,  21. 

1  §66-6  7*  Extension  and  repairs  of 
piers,  67,  141. 

1S67-68.  Repairs toold  piers;  exten- 
sion of  east  pier;  4  cribs  placed  in  posi- 
tion, 68,  41. 

1 869-69.  Si X  cri bs  placed  and  super- 
structure built,  completing  the  east  pier 
extension,  69,  137. 

1871-73.  Piers  repaired  by  day 
labor,  72,  230. 

1873-73.  Extension  of  east  pier  240 
f-;  120  f.  of  superstructure  built  on  it; 
extension  of  west  pier  450  f.,  and  96  f.  of 
superstructure  built;  repairs  made  and 
removal  of  wreck,  78,  44. 


197  3-74.  Extension  of  piers  by  con- 
tract, 75,  310. 

1974-75.  Completion  of  both  piers 
as  projected;  west  pier  repaired,  75,  56. 

197  5-76.  Extension  of  west  pier  136 
f.  by  contract,  76,  ii,  562. 

1976-77.  Piline  at  inner  ends  of 
piers  and  catch-sana  fence  built;  piers 
repaired,  77,  965,  966. 

197©-90.  575  1.  f.  east  pier  super- 
structure rebuilt,  6,975  c.  y.  dre<lged  from 
bar,  and  repairs  to  piers,  80,  2153. 

1991-93.  376  1.  f.  east  pier  super- 
structure rebuilt  and  extensive  repairs 
made;  10,000  c.  y.  dredged  from  channel 
through  bar,  83,  2407. 

1 993-93.  Four  cribs  completed,  83, 
1914. 

1993-94.  West  pier  extende<l  160  f. 
and  settled  part  rebuilt;  minor  repairs  to 
east  pier,  84,  2109. 

1994-95.  10,082  c.  y.  dredged,  85, 
2236. 

1995-96.  East  pier  extended  80  f., 
west  pier  sui)erstructure  repaired,  86, 
1869. 

1996-97.  4,930  c.  y.  dredged  from 
channel  through  bar  and  between  the 
piers;  repairs  made  to  piers;  extension 
of  east  pier  in  progress,  87,  2324. 

199  7-9  9.  East  pier  extended  200  f . 
under  contract,  88,  2012. 

1999-99.  8,240  c.  y.  dredged  from 
between  the  piers;  west  pier  extension 
b^n,  89,  2326. 

1999-90.  West  pier  extension  com- 
pleted; 3,000  c.  y.  dredged,  90,  2781. 

1990-91.  42,001  c.  y.  dredged;  3 
cribs  sunk  in  extension  of  west  pier,  91, 
2860. 

1991-93.  51,353  c.  y.  dredged,  92, 
2506. 

1993-93.  10,562  c.  y.  dredged,  and 
extension  of  east  and  west  piers  in  prog- 
ress, 98,  3082. 

1993-94.  2,263  c.  y.  dredge<],  94, 
2414,  and  in  connection  with  previous 
year  the  extension  of  the  ciast  jner  120 1,  f. 
and  the  west  pier  160  1.  f.  was  completed, 
94,  2415. 

1 994-95.  Part  of  the  west  pier  re- 
moved and  rebuilt,  95,  3108,  7,041  c.  y. 
dredged,  95,  3109,  and  harbor  lines 
established,  95,  3111. 

1995-96.  7,968  c.  .  dredged,  96, 
2955 

1996-97.  56,995  c.  y.  dredged,  97, 
3083. 

1897-99.  Dredging  in  progress,  98, 
2678. 

1 998-99.  Soundings  made  through 
ice  for  breakwater  foundations;  9,^)  c.  y. 
dredged,  99,  3065. 

1999-1900.  Constniction  of  part  r»f 
west  breakwater  in  progress;  alK>ut40,()00 
c.  y.  dredged,  1900,  4072. 
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Physical  cbaracferlstlcs. 

Deecription  of,  08,  3082;  04,2416;  05, 
3108;  06,  2955,  2956;  08,  2877. 

The  harbor  exceptionally  subject  to  the 
formation  of  sand  bars,  06,  3108;  00, 
3066. 

The  harbor  simply  a  part  of  Grand 
River,  Ohio,  near  its  month  where  it 
flowH  into  Lake  Erie,  06,  2956. 

Plana.    (See  EdimaUs  and  PrcjecU.) 

By  Col.  Cram,  1866,  to  abandon  a  por- 
tion of  west  pier  and  rebuild  it  parallel  to 
the  ea8t  pier,  and  for  dredging  through 
outer  bar,  66,  21. 

By  Capt.  (lillespie,  1872,  removal  of 
flare  in  west  pier,  and  extension  of  360  f. ; 
estimate,  $21 ,716.  Extension  of  west  pier 
parallel  to  east  pier,  and  extension  of  east 
pier;  total  extension,  460  f.;  estimate, 
$27,000.  Total  extension  of  piers,  770  f. ; 
inclining  west  pier  extension  toward  east 
pier ;  enti  mate,  ^46, 000.  Removal  of  super- 
structure of  flare  of  west  pier,  and  ex- 
tension of  both  piers  to  the  general  line 
of  the  i(*e  bar;  total  extension,  620  f.; 
estimate,  $37,000.    72,  240,  241. 

By  Lt.  Col.  Blunt,  1875,  converting  the 
old  bed  of  the  river  into  a  harlx)r  of 
refuge  by  dredging  a  basin  with  an  area 
of  492  acres,  coniSruction  of  piers,  etc. ; 
estimate,  $6,778,000.  For  a  basin  of 
smaller  dimennion,  piers,  etc.;  estimate, 
$4, 4 13, 000 ;  or  for  still  smaller  basin,  piers, 
etc.;  estimate,  $2,295,000.  For  an  ice 
harbor  by  dredging,  revetments,  etc.; 
estimate,  $350,000.    75,  313. 

Piivale  (corporate)  urork. 

Dredging  by  Painesville  &  Youngs- 
town  R.  R.  Co.,  80,  2153. 

Projcela.     ( See  Estimates  and  Plans, ) 

By  Lt.  Col.  Cram,  1864,  repairs  of  old 
piers,  66,  13. 

By  Col.  Cram,  1867,  extension  of  east 
pier  510  f.,  67,  221. 

By  Board  of  Engineers,  1872,  removal 
of  8ui)er8tructure  from  flare  of  west  pier 
and  extension  of  both  piers  an  aggregate 
of  900  f. ;  estimate,  $53,000,  72,  230,  243, 
244. 

By  Maj.  Harwood,  1874,  protection  of 
the  inner  ends  of  the  piers,  74,  222. 

By  Lt.  Col.  Blunt,  1875,  extension  of 
west  pier  150  f.,  75,  311. 

By  Maj.  Wilson,  1879,  removal  of  super- 
structure, 70,  173,  1698. 

By  Capt.  Maurice,  1825,  removal  of  bar 
at  mouth  of  river  with  parallel  piers  200 
f .  apart,  extending  out  to  a  depth  of  10  f . ; 
the  west  pier  to  he  longer  than  the  east 
and  to  flare  to  the  westward;  estimate, 
$26,997.81 ,  80,  2147.  For  extension  and 
changes  in  original  project,  see  history  of 
work,  80,  2147. 


In  1879  the  west  pier  had  reached  n 
total  length  of  about  1,060  L,  and  the  ea  t 
pierl,250,  81,  2320. 

By  Maj.  Wilson,  1880,  extension  of  tl  t 
west  pier  500  f.  and  east  pier  600  f., 
renewal  of  superstructure,  and  dredging 
in  channel  to  maintain  a  depth  of  15 1.  at 
harbor  entrance;  estimate,  $80,300,  80, 
2153.  Increased  in  1882,  to  $93,000,  82. 
2407;  87,  2325. 

In  1890  Maj.  Overman  proposed  the 
formation  of  an  increased  depth  of  18  f. 
by  extension  of  both  piers  lakeward  600 
f.,  with  dredging  between  the  piers,  be- 
yond their  ends,  and  in  Grand  River; 
estimate,  $114,100,  00,  2782. 

In  1892-93  Lt  Col.  Smith  revised  the 
cost  of  completing  two  parallel  piers  in 
accordance  with  the  existing  project, 
making  the  total  cost  of  their  construc- 
Uon  $212,000,  08,  3081. 

By  Lt.  Col.  Smith  in  1895  for  reino\nng 
nearly  138  1.  f.  of  the  west  pier  and  re- 
placing the  removed  portion  with  new, 
at  a  cost  of  $10,921,  05,  3108. 

By  Lt  Col.  Smith  in  1896  for  two  break- 
waters converging  toward  the  lake,  with 
a  space  of  about  500  f.  between  outer 
ends  to  form  an  entrance,  and  the  dredg- 
ing of  an  area  between  them  to  a  depth 
of  20  f . ,  estimate,  $510,000;  the  east  break- 
water to  be  1,350  1.  f.  and  the  west  break- 
water 2,050  1.  f.  long,  06,  2956. 

By  Lt  Col.  Smith  in  1896  for  expend- 
ing only  such  part,  not  exceeding  $10,000, 
of  the  appropriation  of  1896,  for  the  main- 
tenance of  the  channel  as  might  be  re- 
quired, the  balance  to  be  held  for  further 
appropriations  before  beginning  the  con- 
struction of  the  breakwaters  as  proposed 
above,  07,  3084. 

In  1900  Col.  Smith  estimated  that  be- 
cause of  the  advance  in  the  price  of 
materials  and  necessary  changes  in  con- 
struction methods  it  would  cost  $480,000 
to  complete  project,  1000, 4071 ;  and  for 
that  year  also  $184,825  would  be  required 
for  maintenance  and  repair,  lOOO,  4073. 

§ur¥eyi. 

By  W.  T.  Ca^grain,  1865,  under  direc- 
tion of  Col.  Raynolds,  66,  25;  60,  138. 

By  Col.  Cram.    Report,  67,  217. 

By  Capt  Gillespie.    Report,  72,  240. 

By  Lt  Col.  Blunt    Report,  75,  312. 

By  Maj.  Wilson.   Report,  70, 1 73, 1693. 

Examination  of  harbor,  1881, 81, 2320. 

Survey  of  harbor,  1882,  82,  2407. 

Hydrographic  survey  made  in  1892, 
covering  the  channel  and  the  bar  outside 
to  a  depth  of  18  f.  in  the  lake,  by  Lt.  Col. 
Smith,  08,  3081. 

In  1893  an  examination  and  survey 
of  the  east  pier  occupied  by  a  private  cor- 
poration made  under  direction  ot  Lt  Col. 
Smith,  04,  2415. 
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FAIRPORT  HARBOR  (Grand  River  Harbor),  OHIO^-Oontinued. 


Examination  of  the  piers  made  in  1894, 

95,  3108,  and  surveys  of  the  har  were 
made  in  1894-95  by  Lt.  Col.  Smith,  95, 
3109. 

RecRirvey  of  the  port  with  an  estimate 
of  the  cost  of  improvement  that  mieht  be 
recommended  was  ordered  by  resolntion 
of  Congress  Mar.  24,  1896,  and  a  re|>ort 
was  submitted  in  1896  by  Lt.  Col.  Smith, 

96,  2956. 


Examination  of  the  l>ar  made  in  1896-97 
by  Lt  Col.  Smith.  97,  3083. 

Survey  and  map  of  the  channel  and 
bar  made  in  1897  by  Col.  Smith,  98,  2677. 

Maps: 

Of  Northern  and  Northwestern  Lakes, 
showing  location  of  harbor,  66,  i. 

Of  the  harbor,  l)y  Col.  Cram,  in  1865, 
66,  i;  81,2320;  91,2861;  94,2418;  95, 
3112. 


FAIRY  JLAKE,  TEX.  AND  LA.     (See  Cypress  Bayou,) 

FAJLiAYA.     {See  Rogue.  Folia,  ChefuncU  River,  La.) 

FAEJilVERS  ISLAND,  CONN. 


Onamerce. 

Necessity  for    harbor  of    refuge,   85, 
708. 

Enf^neem. 

Chiek  of  Engineers.    Report,  85,  96. 
Engineer  in  Charge.     Lt.   Col.   W. 
McFarland.     Report,  85,  707. 

Physical  ebara€teri§tiG8. 

Locality  described,  85,  707. 


Plans. 

By  Lt.  Col.  McFarland,  1884.  for  two 
breakwaters,  each  about  600  v.  long,  cov- 
ering an  anchorage  area  of  120  acre?,  with 
a  depth  of  15  f.  Estimate,  $700,000.  85, 
708,  709. 

Surrey. 

Examination  onlered  hy  act  of  July  5, 
1884,  made  under  direction  of  Lt.  Col. 
McFarland,  85,  707. 


FALL  RITER  HARROR  (Mouiit  Hope  Ray),  MASS.     (See   TaurUon 

River,  Mass.) 


Appropriationfi. 

1874,  110,000,  74,  98. 

1875,  10,000,  75,  107. 

1876,  10,000,  76,  49. 
1899,  20,000,  99,  1131. 

Total,  50,000 

Commeree. 

Important,  74,  ii,  285. 
Commercial  importance  of  Fall  River, 
78  227 
Description  of,  95,  728. 

Contraels. 

1§74.  Morris  &  Cummings,<>  rock 
removal,  75,  ii,  282. 

1 S 75.  Curtis,  Fobes  &  Co. ,  dreilging, 
21,222  c.  y.,  75,  ii,  283. 

1877,  J.  H.  Fenner,  dredging,  12,857 
c.  y.,  rock  removal,  77,  198. 

1  §99.  P.  Sanford  Ross,  incorporate<l, 
dredging,  9  cents  per  c.  y.,  99,  1132. 

Enn^lneerfi. 

Chief  op  Enoineebs.  Reports, 78,  93; 
74, 98, 103;  75, 107;  76, 49;  77,  43;  78, 
47;  95,  71;  97,  81;  99,  91;  1900,  104. 

Engineers  in  Charge: 

Mai.  G.  K.  Warren,  1873-78.  Reports, 
74,  ii,  225,  284;  75,  ii,  282;  76,  206;  77, 
198*  78  227.  * 

CaptTV.  H.  Bixby,  1895.  Report,  95, 
727. 


Maj.  D.  W.  Lockwocxl,  1896-.  Reports, 
97,  931;  99,  1130;  1900,  1263. 

.ASSIST  A  NTS  I 

J.  P.  Cotton.    Report,  74,  ii,  284. 

H.  A.  Bentley,  78,  228. 

E.  Parrish.    Report,  97,  934. 

Operations. 

l§74-75.  1,0471  tons  large  bowl- 
ders, 364  tons  small  l)owlderB  and  gravel, 
excavated,  75,  107,  ii,  282. 

1W75-76.  136.53  c.  y.  bowlders, 
21,222.19  c.  y.  fine  material,  excavated, 
76,  206. 

1S77-78.  12,857  c.  v.  dredged,  78, 
47.  Improvement  completed  at  a  cost 
less  than  the  original  estimate,  78,  228. 

1899-1900.  193,579  c.  y.  mud  and 
sand  removed,  1900,  1264. 

Physical  characteristics. 

Obstructions:  bowlders  and  bars,  74, 
ii,  285. 
Tides,  74,  ii,  285;  78,  228. 
Description  of,  95,  728. 

Projects. 

By  Maj.  Warren,  removal  of  bowlders; 
for  dredging  channel  50  f.  from  the 
wharves  to  a  width  of  100  f.  and  depth 
of  12  f. ;  also  for  placing  dolphins  to  mark 
channel,  estimate,  $45,000,  74,  ii,  285, 
286.  Project  completed  at  cost  of  $30,000, 
78,  228. 


a  Contract  abandoned,  76,  il,  282. 
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By  Mai.  Lock  wood,  1897,  for  channel 
300  f.  wide  and  25  f.  deep  at  m.  ).  tide, 
along  the  city  front  between  the  Old 
Ck>lony  w^harf  and  deep  water  at  upper 
end  of  city  front;  estimate,  $58,060.47, 
99,  1131. 

SarTejra. 

1873.  By  J,  P.  Cotton.  Report,  74, 
ii,  284. 


Examination  ordered  by  act  of  Aagast 
17,  1894,  made  by  Capt.  Bixbv,  1895 
(report  favorable),  95,  727. 

Survey  ordered  by  act  of  June  3,  1896, 
made  by  Mai.  Lock  wood,  1897  (see  Proj- 
ecu),  97,  932. 

Harbor  line  survey,  1899,  made  under 
direction  of  Maj.  Lockwood,  1900, 1264. 


FAL.E.8  OF  ST.  AMTHONT,  MISSISSIPPI  RITER.     (See  ATimjmppi 
River,  preservation  of  the  FoUls  of  tSt.  Anthony;  Trangportalion  routes  to  the  seaboard,) 

PAULS  OF  THE  OHIO  RIYER.     (See  Ohio  River,  FhOs  of. ) 


FALMOUTH  HARBOR,  MASS. 


Enfflnccn. 

CiiiBF  OF  Enginbebs.    Report,  87,  43. 
Engineer  in  Chabgb.    Maj.  W.  R.  Liv- 
ermore,  1886.    Report,  87,  567. 

Pliyalcal  characteriatlca. 

Description,  87,  667. 


Surrey 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Maj. 
Livermore  (report  unfavorable),  87,  567. 


FAL.se    PRES411JE    ISLE    HARBOR,  LAKE   HURON,   MICH. 

(Harbor  of  Retage). 


Eniffnecn. 

Chief  of  Engineers.    Report,  89, 319. 
Engineer  in  Charge.    Col.  O.  M.  Poe, 
1888.    Report,  89,  2276. 


Sar¥eyt. 

Examination  ordered  bv  actof  Au^.  11, 
1888,  made,  1888,  under  oirection  ofCol. 
Poe  (report  un&vorable),  89,  2276. 


FARM  CREEK,  IL.L.. 


Commerce. 

Unimportant,  87,  2171. 

Enfflneera. 

Chief  of  Engineers.  Report,  87, 
277. 

Engineer  IN  Charge.  Maj.  T.H.  Hand- 
bury,  1886.     Report,  87,  2171. 


Pliyalcal  ctaaraeterlstics. 

Description,  87,  2171. 

Sar¥e]r«« 

Examination,  with  a  view  to  changing 
course,  ordered  by  act  of  Aug.  5,  1886, 
made,  1886,  under  direction  of  Maj.  Hand- 
bury  (report  unfavorable),  87,  2171. 


FARMINOTOM  CANAL.,  COMN.a 


FAR  ROCKAWAY  AWD  INWOOD,  N.  T. 


Commerce. 

Description  of;  estimated  at  $402,000 
annually,  07,  1171. 

Engtneeri. 

Chief    of    Engineers.    Report,   07, 
140. 

Engineer   in   Charge.    Maj.  H.  M. 
Adams,  1896-97.    Report,  07,  1170. 

a  Examination — Report  (indefinite)  Jan.  22,  18o0. 


Physical  cliaraetertBtlcs. 

Description  of;  Far  Rockaway  and  In- 
wood  adjoining  villages  on  the  east  end 
of  Jamaica  Bay,  07,  1171. 

§urveys. 

Examination  of  the  channels  at  Far 
Rockaway  and  In  wood  ordered  by  act  of 
Jane  3,  1896,  made,  1897,  by  Maj.  Adams 
(report  unfavorable),  07,  1171. 

( H.  Doc.  No.  55th  482.  Cong. ,  2d  sess. ) 
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FEATHER    RITER. 


(See    Oalifomia    DSbris    Commvisum;    Sacramento   and 
^      Feather  rivers. ) 


Commerce. 

In  1895  there  waa  no  commerce  above 
Marysville,  96,  3327. 

Enfflneem. 

Chief  of  Enginebbs.  Report,  95, 
440. 

Engineer  in  Chabgb.  Maj.  W.  H. 
Heaer,  1896.    Report,  95,  3325.. 

Physical  cliaracteiiftlct. 

Description  of;  river  rises  in  the  Sierra 


Nevada  Mountains,  and  flows  in  a  gen- 
eral southerly  direction  to  the  Sacra- 
mento River,  which  it  joins  21  miles 
above  the  city  of  Sacramento,  95,  3326. 

SurreyM. 

Examination  of  the  river  above  Marys- 
ville  ordered  by  act  of  Aug.  17,  1894, 
made  in  the  same  vear  by  Maj.  Heuer 
(report  unfavorable),  95,  3326. 


FERNANDINA.     (See  Savannah,  Go.) 

FERNANDINA  AND  ST.  JOHNS  RITERS,  F£.A.     (See  St,  Johns  and 

Femandina  rivers. ) 

FERN ANDIN A  TO  NASSAU  RITERS.     (See  St.  Johns  River,  Fla. ) 

FERRY  L.AKE,  TEX.  AND  \aMl.     (See  Cifjrress  Bayou.) 

FIFTEEN-HIEiE  FAL.E.S,  N.  H.     (See  Connecticut  River. ) 


Commerce. 

Important,  71,  861,  866. 
Obstructions    to   commerce,   71,  863, 
864. 

Engineers. 

Chief  of  Engineers.  Reports,  70, 
31,  83;  71,  96. 

Engineer  in  Charge.  Lt.  Col.  G. 
Thom.     Reports,  71,  861;  72,  957. 

OlMtmctlons.     (See  Commerce;  Phys- 
ical characteristics. ) 

Pliyslcal  characterlsUct. 

Presence  of  ledges  and  bowlders,  71, 
863,864: 

Plans. 

By  Lt  Col.  Thom,  for  running  of  logs, 
crib  work,  and  removing  bowlders  and 


ledges;  estimate  $18,000.  For  rafting  of 
sawed  lumber,  and  for  running  of  logs, 
sluiceways,  and  crib  work,  and  removing 
ledg^  and  bowlders;  estimate  $25,000. 
71,  864,  865,  866.  Modified  by  the  sub- 
stitution of  booms  for  crib-work,  at  an 
estimated  cost,  for  ruuning  logs  onlv,  of 
$15,000;  for  running  logs  and  rafting 
sawed  lumber,  $22,000,  72,  960. 

Private  (corporate)  mrork. 

Improvements  made  by  private  cor- 
porations at  worst  points  by  removing 
Dowlders  and  by  constructing  slips, 
sluiceways,  and  locks  at  various  i)oints, 
71,  862. 

Surreys. 

Under  direction  of  Lt.  Col.  Thom, 
1870-71.     Reports,  71,  861;  72,  957. 


FINHAL.L.OMrAY  RIYER,  FL.A. 


En^neers. 

Chief  of  Engineers.  Reports,  80, 
141;  81,  189;  82,  185. 

Engineer  in  Charge.  Capt.  A.  N. 
Damrell.    Report,  82,  1301. 

Assistant.  P.  Robinson.  Report, 
82,  1301. 

Plans. 

By  Capt.  Damrell,  1881,  for  removing 


such  sna^  and  trees  as  might  interfere 
with  rafting  logs,  mouth  to  head  of  Dead 
River,  12  miles.  Estimated  cost,  $500. 
82,  1302. 

Surreyfi. 

Ordered  by  act  of  June  14,  1880,  made, 
1881,  under  direction  of  Capt.  Damrell, 
82,  1301. 


FISHINO  CREEK,  N.  €. 


Appropriations. 

1890.  $10,000,91,1346. 
1892,  5,000,  92,  1118. 
1899,    7,750,  99,  1489. 


Total.    22,750. 


€oninieree. 

Chiefly  cotton,  peanuts,  and  lumber 
exported,  and  fertilizers  and  merchan- 
dise imported,  93,  1378. 

Engineers. 

Chief  of  Engineers.   Reports,  89, 149 ; 
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FUHIMO  CRECK,  N.  €•— Oontinaed. 


90,  133;  91,  156;  92, 157;  98,  170;  94, 
156;  96,  178,  96,  161;  97,  200;  98,  202; 
99,  234;  1900,  266. 

?]Na INKERS  IN  Charob: 

Capt.  W.  H.  Bixby,  1888-92.  Reporte, 
90,  1179,  1181;  91,  1345. 

Maj.  W.  S.  Stanton,  1892-95.  Reporta, 
92,  1117;  98,  1377;  94,  1018;  95,  1311. 

Lt.  Col.  D.  W.  Heap,  1896.  Report, 
96,  1100. 

Capt.  W.  E.  Craighill,  1897-98.  Re- 
ports, 97,  1387;  98,  12;}9. 

Capt.  E.  W.  Van  C.  Lucas,  1899—.  Re- 
ports, 99,  1489;  1900,  1796. 

Obfliructions. 

Bridges  obstructing  navigation,  91, 
1346. 

At  an  insfiection,  1895-96,  all  bridges 
Ix'Jow  the  Wilmington  &  Weldon  R.  R. 
bri<ige,  8  in  all,  were  decided  to  be  un- 
n^iiHonable  ol)8tructions  to  navigation. 
Work  was  commenced  by  the  proper 
parties  to  alter  the  bridges  as  required  in 
18!M>,  and  all  alterations  completed  satis- 
factorily in  that  year,  96, 1100;  97, 1387. 

Operations. 

1  fl9<^9 1  •  Commencement  of  opera- 
tions |X)stponed  pending  alteration  of 
bridges  spanning  the  creek,  91,  1345; 
92,  1117. 

1896-97.  4,Oa5  large  snags,  456 
stumps,  256  logs,  1,044  trees,  and  50  cords 
of  small  snagH  were  removed  from  the 
stream,  and  634  trees  were  hauled  back, 
178  trees  trinime<l,  and  117  cords  of  brush 
cut  from  the  bankn,  97,  1387. 


1897^99.  6,653  laiige  snags,  346 
stumps,  560  tree^,  and  45  cords  of  small 
snags  were  removed  from  the  stream, 
and623  trees  were  hauled  back,  91  trees 
were  trimnufl,  and  134  cords  of  brush 
cut  on  the  banks,  98,  1239. 

189S-99.  2,096  large  snags,  198 
stumps,  330  trees,  55  logs  and  10  cords 
small  snags  were  removed  from  the 
stream,  260  trees  and  8  stumps  hauled 
back,  44  trees  trimmed,  and  64  cords  of 
brush  cut  from  bank,  99,  1489. 

1  §99-1900.  31  logs,  3,386  snags, 
275  stumps,  and  948  trees  removed  from 
channel,  81  cords  brush  and  456  trees 
from  the  banks,  and  65  trees  trimmed, 
1900,  1797. 

Physic^al  cliaracf erintfes. 

Description  of,  90,  1180;  98,  1377. 

Projects. 

By  Capt.  Bixby,  1889,  mouth  up  to 
Bellamy's  mill,  removal  of  logs,  snags, 
and  similar  obstructions,  estimate  $25,000, 
90,  1181;  91,  1345. 

In  1896,  by  Lt.  Col.  Heap,  the  project 
of  1889  was  modified  to  provide  for 
clearing  out  the  natural  obstructions  up 
to  the  Wilmington  &  Weldon  R.  R.  bridge 
at  an  estimated  cost  of  $22,750,  and  for 
the  maintenance  of  the  improvement  at 
an  estimated  cost  of  $2,000  annually,  96, 
1100. 

Survejrft. 

Ordered  by  act  of  Aug.  11, 1888;  made, 
1889,  under  direction  of  Capt.  Bixby« 
90,  1179. 

Maps.    98,  1378. 


FISHINO  PLACE  COYE.     (See  Sakonnet  Pomi,  IL  L) 

FISH  ROCK.     (See  FoH  Roes,  OcU.) 

FISKS  MILL.     (See  Fort  Boss,  QU.) 

FITEMILE  CREEK,  ALA.     (See  Black  Warrior  River  and  FivemUe  Creek,  Ala. ) 

FIYEMILE  RIVER  HARROR,  CONM. 


Appropriations. 

1888,  $5,000,  85,  52. 
181)0,   5,000,  90,  647. 

5,000,  92,  698. 

2,500,  95,  810. 

2,500,  96,  717. 

2,500,  99,  1181. 


1892, 
1894, 
1896, 
1899, 


Total,  22,500 

C^mmcree. 

Present  and  prospective,  87,  640,  641. 
Description  of,  96,  716. 

Contracts. 

1§S9.     R.  Parrott,  hire  of  dredging 
plant,  $8.50  per  hour,  80,  711, 


1891.  G.  B.  Beardsley,  dredging;, 
14.6  cents  per  c.  v.,  91,  794. 

1§99.  A.  J.  Beardsley,  dredging;,  14) 
cents  per  c.  v.,  s.  ra.,  $2,900,  98,  953. 

1 994.  J.  H.  Fenner,  dredging,  14,815 
c.  y.,  at  13}  cents  per  c  y.,  95,  811. 

1896.  G.  B.  Beardsley,  dredging,  8| 
cents  per  c.  /.,  $1,700,  97,  966;  4,453  c. 
y.,  at  14.3  cents  per  c  y.,  98,  968. 

1§99.  Hartford DredgingCo.,  dredg- 
ing, 18  cents  per  c.  y.,  $2,399.94,   99, 

1181. 

En9lneer». 

CniCF  OF  Engineers.  Reports,  87, 56; 
88,  52;  89,  65;  90,  58;  91,  72;  92,  76; 
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08,  83;  04,  74;  06,  84;  06,  80;  07, 100; 
08,  105;  00,  119;  1000,  135. 

Engineers  in  Charge: 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 87,  639;  (Col.)  80,  710;  00,  646; 
01,  792;  02,  697. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 03,  952;  04,674;  (Col.)  05,  809. 

Maj.  H.  M.  Adams,  1896.  Report,  08, 
716. 

Maj.  S.  S.  Leach,  1897^.  Reports,  07, 
965;  08,  968;  00,  1180;  1000,  1346. 

Operatlonf. 

18§8-§9.  10,976  c.  y.  dredged,  80, 
711. 

1889-00.  11,962  c.  y.  dredged,  00, 
647. 


1S07-99.  21,956  c.  y.  dredged,  08, 
968. 

Physical  cliaraeterlfttl<». 

Description  of,  87,  639;  80,  710;  03, 
952. 

Private  i¥ork. 

Channel  on  east  side  of  river  dredged 
to  the  docks  by  the  dock  owners,  04,  675. 

Projects, 

By  Col.  Houston,  1886,  for  deepening 
the  harbor  and  approaches  by  a  channel 
100  f.  wide,  8  f.  deep  at  m.  1.  w.,  and 
6,000  f.  long;  estimated  first  cost,  $25,000, 
with  $1,000  for  annual  maintenance,  87. 
641;  80,  710;  02,  697.  Cost  estimated 
by  Col.  Robert,  1894,  at  $45,000,  04,  676. 


1  §9 1-93.  30,000  c.  y.  dredged,  02, 
698.  ;  Surveys. 

1  §93-94.  30,000  c.  y.  dredged,  04,        Examination  ordered  by  act  of  Aug.  5, 
675.  "  1886,  made,  1886,  under  direction  of  Lt. 

l§95-96.  15,014  c.  y.  dredged,  06,     Col.  Houston,  87,  639. 
717.  ,      Maps.    04,676. 

FL.AO  RITER.     (See  Ir(m  River,  Wis.;  Pcrrt  Wing,  Wis.) 

FLATBEACH  OR  TUCKERS  ISLAND,  N.  J.  (to  preserve 

aneliorage  ).a 

Appropriation. 

Mar.  2,  1829,  $100. 

FLATHEAD   RITER  AMD  PEND  D'OREULJLE  RITER,  BIONT. 

(See  Paid  d' Oreille  Kinr.) 


Appropriation. 

1896,  $10,000,  06,  3391. 

Commerce. 

Description  of.  On  account  of  the  dif- 
ficulties in  the  way  of  making  a  commer- 
cial water  highway  down  the  river  the 
stream  in  1895  was  not  thought  worthy  of 
improvement  by  the  Government,  but 
one  portion  of  the  river,  between  Deniers- 
ville  and  the  lake,  was  thought  worthy  of 
improvement  to  the  extent  of  the  removal 
of  snags.    05,  3481. 

Engineers. 

Chief  op  Engineers.  Reports,  05, 
458;  06,  417;  07,  522;  08,522;  00,  614; 
1000,  692. 

Engineers  in  Charge: 

Capt.  T.  W.  Symons,  1895.  Report, 
05  3480. 

Capt.  H.  Taylor,  1896-.  Reports,  06, 
8390;  07,  3468;  08,  3081;  00,  3280; 
1000,  4501. 

Dperatlong. 

l§97-9§.  846  snags  removed,  08, 
3081. 

189§'99.  Over  1,000  snags,  etc.,  re- 
moved, 00,  3280. 

Pii]r§ieai  ciiaraeteristies. 

Description  of,  05,  3480. 


The  name  "Flathead"  applies  to  the 
river  above  Flathead  Lake  and  below  the 
lake  to  a  jwint  where  it  unites  with  the 
Missoula,  from  which  point  it  becomes 
the  Clarke  Fork  of  the  Columbia,  or  Pend 
d^Oreille  River,  05,  3480. 

Columbia  Falls  is  a  verv  small  town  on 
the  river  a  little  below  wnere  the  North, 
Middle,  and  South  forks  unite,  05,  3481. 

A  portion  of  the  river  passes  through  a 
rocky  canyon  in  which  there  are  tour 
groups  of  falls,  making  a  total  fall  of  220 
?.,  paasage  of  which  must  be  provided  for 
at  a  great  cost  in  order  to  give  continuous 
navigation  of  the  river,  05,  3482. 

ProJeet§. 

By  Capt.  Symons,  1895,  for  removal  of 
snags  from  the  river  between  Demersville 
and  Flathead  Lake  at  an  imcertain  cost, 
05,  3483;  06,  3390. 

Surreyi. 

Examination  of  the  river  from  Colum- 
bia Falls,  Mont.,  to  its  mouth  at  Flathead 
Lalse,  and  from  its  outlet  on  the  south  at 
Flathead  Lake  to  the  Clarkes  Fork,  Co- 
lumbia River,  ordered  by  act  of  Aug.  17, 
1894;  made,  1895,  by  Capt.  Symons  (re- 
port favorable  to  limited  improvement, 
see  Projects),  05,  3480. 


a  Survey— Report  Mar.  6, 1830;  estimate  95,605.40.    (H.  Doc.  No.  182,  55th  Cong.,  2d  sess.) 

9207—02 25 


386 


ANALYTICAL   AND  TOPICAL   INDEX  TO 


FEiINT  RITER,  OA.,  ETC^     (See  Oiattahoftchee  and  Flint  rivers;  Chodem- 
hatchee  River;  Savannah  River,  Go,;  Shiawassee  River ,  Mich.) 

FLORIDA.     (See  Mimssipjn  River. ) 

FLORIDA  AND  LOUISIANA  WATERS  (remoTlng  the  water  hpi- 

clnth  Arom). 

Part.  ApfHopiiationa. 

A.— Florida  and  Lonisiana  waters 15,000 

B.— Florida  waters 36,000 

C— Louisiana  watera M,000 

Total 77,000 

Part  A.—Florlda  and   Louisiana  uratert  (remoTlnf:   the   water 

hyacinth  from). 


Appropriation. 

1897,  $5,000,  act  of  June  4. 

Englneen. 

Chief  of  Enoinbbbs.    Reports,  97, 25; 
08,  35;  00,  40,  276,  277. 

Board  of  Enqinbbrs.  Convened  at  St. 
Augustine,  Fla.,  Sept.  5,  1897,  by  S.  0., 
No.  18,  dated  June  19, 1897,  to  investigate 
the  water  hya<*inth  question  in  the  States 
of  Florida  and  Louisiana;  report,  00, 1615. 
Lt.  Col.  W.  U.  U.  Benyaurd  and  Maj.  J. 
Quinn.) 

Assistant.  J.  W.  Sackett   Report,  00, 
1621. 

Ohstructiong. 

Lower  bridge  trusses  prevent  a  free  flow 
of  the  masses  of  hyacintlis,  00,  1G19. 

Operations. 

Experiments  made,  1898,  to  discover 


^ 


the  action  of  variooa  chemicals  on  the  life 
of  the  plant,  00,  1620. 

Physical  characteristfcfl. 

Description  of  plant  and  its  effects,  00, 
1616. 

Projects. 

Board  of  Engineers,  1807,  estimated, 
1898,  it  -voold  cost  $36,000  to  remove  the 
water  hjacinth  from  the  navi^ble  waters 
of  Flonda  and  Louisiana,  and  ^at  addi- 
tional annual  appropriation  would  be 
needed  to  keep  tne  waters  free  from  this 
plant,  00,  1621. 

Surveys. 

Investigation  of  the  hyacinth  (^nestion 
in  the  States  of  Florida  and  Louisiana  or- 
dered by  act  of  June  4,  1897  (see  Board 
of  Engineers;  Projects),  00,  1615. 


Part  R.~Florida  mraters  (remoYin^  the  irater  hyacinth  finom). 


Appropriation. 

1899,  $36,000,  00,  1612. 

Ennineers. 

Chief  of  Engineers.    Reports,  07, 25; 
08,  35;  00,  276;  1000,  315. 

Engineers  in  Charge: 

Capt.  C.  H.   McKinstry,   1899-.    Re- 
ports, 00,  1612;  1000,  1985. 


Capt.  T.  H.  Rees,  1900.    Report,  1000, 

1985. 

Projects.    (See  Part  C.) 

By  Board  of  Engineers,  1897,  for  re- 
moving plant  with;  cost,  boats,  $25,000; 
log  booms,  $1,000,  and  operatiiig  ex- 
penses, $10,000,  00,  1621;  lOOO,  1985. 


Part  €•— Louisiana  craters  (remoTtng  crater  hyacinths  fW»m). 


Appropriation. 

1899,  $36,000,  00,  1855. 

Contracts. 

1 899.  E.  E.  Wood,  stem-wheel  steam- 
boat, $8,000;  Johnson  Iron  Works,  Lim- 
ited, furnishing  and  installing  machinery 
on  boat,  $4, 750;  F.  B.  Williams,  construct- 
ing log  boom  at  mouth  of  Bayou  Teche, 
$950.     1000,  2271. 

Engineers. 

Chief  of  Engineers.  Reports,  07, 25; 
08,  35;  00,  332;  1000,  377. 

Engineers  in  Charge: 

Mai. J.  B.  Quinn,  1899.  Report, 00, 1855. 

Ma].  H.  M.  Adams,  1900.  Report, 
1000,  2270. 


Projects. 

By  Board  of  Engineers,  1897,  for  ex- 
pending $25,000  for  boat  and  machinery 
suitable  for  raising  the  plants  and  cmsh- 
ing  them;  $1,000  for  constructing  log 
b(K)m8  across  the  mouths  of  small  streams 
to  prevent  the  drift  of  the  hyacinths  into 
the  larger  rivers  and  bayous,  and  $10,000 
for  conducting  operations,  lOOO,  2270. 

Subproject,  1899,  provided  for  oon- 
stnictms  a  boom  at  the  month  of  Bajron 
Teche,  La.'  (one  of  the  principal  naviga- 
ble streams  affected  by  the  hyacinths), 
with  a  gate  arranged  to  allow  the  hya- 
cinths to  float  out  with  outgoing  tides 
and  to  prevent  their  return,  1000,  2270. 


a  Survey— Report  July  4, 1853;  estimate,  $12,000.    (H.  Doc.  No.  482, 65tli  Cong..  2d  sesB.) 
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FEiORIBA  CANALua    (See  Misaisgippi  River  to  the  Atlantic  Ocean. ) 
FL.ORIBA  RIVER  AND  HARROR  IMPROVElHEMTti. 


Appropriation. 

1899, 135,000,  99,  1613. 

Chief  of  Enginbebs.  Reports,  99,  277; 
1900,  315. 

Engineers  in  Charge: 

Capt  C.  H.  McKinstry,  1899.     Report, 
99,  1613. 


Capt.  T.  H.  Rees,  1900.  Report,  1900, 
1985. 

Project!. 

Purchase  or  construction  of  a  suitable 
dredge,  with  snagging  outfit,  to  be  used  in 
Florida  waters,  ordered  by  act  of  Mar.  3, 
1899;  estimated  cost,  $50,000  to  $55,000, 
99,  1613;  1900,  1985, 1986. 

Description  of  boat,  99,  1615. 


FE.VSHI1VO  RAT,  N.  Y.     (See  Newtaum  Creek,  N,  Y.) 


Appropriations. 

1879,  $20,000,  79,  62. 
15,000,  80,  509. 
10,000,  81,  633. 

5,000,  82,  659. 
10.000,  84,  725. 
10,000,  86,  662. 
15,000,  88,  582. 
20,000,  90,  666. 
10,000,  92,  724. 

4,000,  96,  843. 

4,000,  96,  744. 


1880 
1881 
1882 
1884 
1886 
1888 
1890 
1892 
1894 
1896 


Total,  123,000 

Commerce. 

Benefit  of  improvement  to  commerce, 
78,  430;  79,  387. 

Opposition  of  Newtown  citizens  to  dike 
construction,  80,  508. 

No  local  commerce  to  be  benefited  by 
the  construction  of  a  channel  between 
the  bay  and  Newtown  Creek,  and  the  use 
of  the  channel  by  other  commerce  un- 
certain, 97,  1160. 

Contracts. 

IS 79.  H.  Du  Bois'A  Sons,  pile-dike 
construction,  80,  509. 

18§0.  W.  Flannery,  dredging,  17 
cents  per  c.  v.,  81,  633. 

1§81.  C.  M.  Pratt,  dredging,  24 
cents  per  c.  y.,  82,  659. 

l§8a.  H.  N.  &  A.  J.  Beanlflley, 
dredging,  19 J  cents  per  c.  y.,  88,  560. 

ltl§4.  H.Du  Boie' 8  Sons,  dredging, 
18  cents  per  c.  y.,  85,  667. 

1S§6.  P.  S.  Ross,  dredging,  17.7 
cents  per  c.  v.,  87,  636. 

ISh9.  J.  &  A.  DuBois.  pile-dike 
construction,  at  $45. 09}^  per  10  1. 1.,  dredg- 
ing, 20  cents  per  c.  y.,  89,  732. 

1991.  C.  &  H.  E.  DuBois,  dredging, 
18  cents  per  c.  y.,  91,  823. 

1S93.  C.  &  H.  E.  DuBois,  dredging, 
28  cents  per  c.  y.,  s.  m.  ($14,000),  98, 
983. 

1§95.  J.  H.  Fenner,  dredging,  18 
cents  perc.  y.,  s.  m.  ($3,500),  96,  844. 

1§97.  W.  W.  Du  Bois,  dredging, 
20,588  c.  y.,  17  cents  per  c.  y.,  s.  m.,  97, 
1107. 

a  Surveys.— Reports,  Feb.  19,  1829;  Mar.  6. 1832, 
) 


Enn^lneers. 

Chief  of  Engineers.  Reports,  78, 
58;  79,  62,  66;  80,  82;  81, 100;  82,101; 
83,  101;  84,  106;  85,  90;  86,  91;  87, 
55;  88,  56;  89,  69;  90,  62;  91,  77;  92, 
82;  98,  89;  94,  80;  95,  91;  96,  87;  97, 
123,  139;  98,  118;  99,  133;   1900,  151. 

Eno INKERS  IN  Charge: 

Lt.  Col.  J.  Newton,  1878^83.  Reports, 
78,  430;  79,  385,  386;  (Col.)  80,  508; 
81,  631;  82,  657. 

Lt.  Col.  G.  L.  Gillespie,  1883-^.  Re- 
ports, 83,  559;  84,  724. 

Lt.  Col.  W.  McFarland,  1885-86.  Re- 
port, 85,  666. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  661;  87,  634;  (Col.)  88,  581; 
89,  730;  90,  664;  91,  822;  92,  722. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 93,  980;  94,  703;  (Col.)  95,  842. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,  742;  97,  1106,  1159;  98,  1008. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899. 
Report,  99,  1227. 

Maj.  E.  H.  Ruffner,  1900-.  Report, 
1900,  1401. 

AssiOTANT.  R.  H.  Talcott,  79,  386. 
Report,  79,  387. 

Operations. 

l§79-SO.  3,057  1.  f.  pile  dike  built, 
80  508 

i§SO-§l.  Channel  6,000  f.  long  and 
65  f.  wide  dredged  from  6-f.  deptn  on 
East  River  side  to  corresponding  depth 
at  Flushing,  81,632. 

l««Jll-§3.  36,000  c.  y.  dredged,  82, 
657. 

l§§3-§3.  31,959  c.  y.  dredged,  83, 
560. 

1884-§5.  44,633  c.  y.  dredged,  85, 
667. 

18§6-§T.  26,630  c.  y.  dredged  from 
channel  leading  up  the  bay  and  creek  to 
Flushing;  history  of  past  operations,  87, 
635. 

l§§7-88.  23,630  c.  y.  dredged  from 
channel  and  shoals,  88,  581. 

1888-89.    375  piles  driven,  89,  731. 

1889-90.  1,606  1.  f.  of  dike  built, 
and  15,063  c.  y.  dredged,  90,  665. 

and  May  1,  1856.    (H.  Doc.  No.  482, 55tb  Cong.,  2d 
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1§90-91.  4,515  c.  y.  riprap  stone 
placed  upon  the  dike,  91,  823. 

1III91-93.  73,849  c.  v.  dredged,  92, 
723. 

1§93>93.  31,378  c.  y.,  h.  m., 
dre<ljfed,  93,  981. 

m95-96.  19,435  c.  y.,  s.  m., 
dre<iged,  96,  743. 

1M96-97.  20,494  c.  y.,  h.  m., 
dreilged,  97,  1106. 

Phyffleal  c*liaraeteriitleti. 

IX^ription  of,  78,  430;  79,  387;  97, 
1159. 

Doi^oription  of  the  l)ay;  rise  of  tide, 
88,  541. 

Flushing  Bay  and  Newtown  Creeks 
separateil  oy  4  miles  of  u]>]and,  97,  1 159. 

PI  anil.    (See /Vo/^^*.) 

By  Lt.  Col.  Newton,  1878,  dredjjing  a 
channel  100  f.  wide,  3  f.  deep,  and  1  mile 


in  len^h;  estimate,  |15,000;  should  be 
determined  by  8ur\'ey,  78,  430. 

Project*.    (See  Plans. ) 

Bv  Lt.  Col.  Newton,  1879,  tidal  basin 
b^  dredging,  and  an  inclosing  pile  dike 
with  an  opening  near  the  head  of  the 
bay,  which,  by  filling  and  discharging 
through  the  main  channel,  would  main- 
tain a  depth  of  6  f.  at  m.  J.  w. ;  estimate, 
$173,500,  79,  62,  385,  387;  86,  661;  87, 
634;  92,  722. 

SurTeyii. 

Preliminary  examination,  78,  58,  430. 

By  R.  H.  Talcott,  78,  58;  79,  66,  387. 

Examination  with  a  view  to  connect- 
ing Flushing  Bay  with  Newtown  Creek, 
N.  Y.,  ordered  by  act  of  June  3,  1896, 
made  by  Maj.  Adams  in  the  same  year 
(report  unfavorable),  97, 1159. 

M.\P8.     85,  666;  89,  732. 


FOIVD  DU  LAC  RIVER,  WIS. 


Commerce. 

Pn»scnt  and    pr(x*5pe<rtive    commercial 
im{)ortiince  of  the  harbor,  90,  2393. 

Eni;;ineeni. 

Chief  of  EN<ii.\EEKs.    Reports,  89, 287; 
90,  259. 

EN(iiNERR  IN  Charge.     Maj.  C.  K.  L.  B. 
Davis,  1888.     Reports,  90,  2389,  2390. 

I'lcms 
By  Maj.  Davis,  1889,  channel  100  f.  wide 

FORESTVIL.LE  HARBOR,  LAKE  HUROIV,  MICH. 


from  the  Scott  Street  Bridge  to  the  north 
ice-house,  and  150  f.  wide  thence  to  the 
lake,  w^ith  a  depth  of  7  f . ;  estimate,  $8,000, 
90,  2393. 

Surveys. 

Survey  of  harbor  at  mouth  ordered  bv 
act  of  Aug.  11,  1888,  made,  1889,  under 
direction  of  Maj.  Davis,  90,  2390. 


Eni;[lneer8. 

CuiEF  OF  PLngineeks.     Rcport,  87, 294. 

EnciINker  in  Charge.     Lt.  Col.  O.  M. 
Poe,  1886.     Report,  87,  2273. 


Surveys. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Lt. 
Col .  Poe  ( report  unfavorable — * '  costly  * ' ) , 
87,  2273. 


FORESTVILLE  HARBOR,  IMICII. 


Enii^ineerfi. 

Chief  of  Ex(jin'eer.s.    Report,  89,  319. 
Enchnekk  liN  Charcje.    Col.O.  M.  Poe, 
1888.     Report,  89,  2288. 


Surveys. 

Examination  ordereii  by  act  of  Aug.  11, 
1888,  made,  1888,  under  cyrection  of  CoL 
Poe  (report  unfavorable),  89,  2282. 


DEER  RIVER,  TEIVIV.     (See  Obion  River,  Tenn,) 

Part,  AppropriatioiiJ*. 

A— South  Fork flO.OOi* 

B.— South,  North, ami  Middle  Forks 23,000 

C— North  Fork 


Total 33,000 

Part  A.— Forked  Deer  River,  South  Fork,  Teim. 


Appropriations. 

1882,  153,000,  83,  1155. 
1884,  2,000,  84,  1338. 
1886,  5,000,  86,  1368. 


Total,  10,000 


Eneroaehmenti. 

Obstructions  to  navigation  from  bridges 
and  dams,  87,  1483. 

Eni^ineers. 

Cui£F  OF  £ngineeb8.    Rcports,  80, 158; 
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FORKED  BEER  RITER,  TENN.— Continucnl. 
Part  A.— Forked  Deer  River,  South  Fork,  Tenn.— Continued. 


81,  213;  88,  216;  84,  226;  86,  242;  86, 
237;  87,  202. 

Enginsbbs  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  1880-83.  Rt»- 
Hort,  81,  1489. 

Maj.  A.  M.  Miller,  1883-85.  Reports, 
88,  1154;  84,  1338. 

Capt.  E.  BerRland,  1885-86.  Reportn, 
85,  1529;  86,  1367. 

Capt.  J.  H.  Willard,  1886.  Re[)ort,  87, 
1482. 

AasisTANTs: 

Z.  Harrison.    Report,  81,  1490. 

J.  J.  Barry.  Reports,  84,  1339;  86, 
1531. 

Operatlonn. 

1§83-S4*     17,915  lo^s,  snags,  stumps, 


and  trees  removed  from  river  channel,  84, 
1338. 

1§§4-S5-  6,408  trees,  lo^,  snags, 
etc.,  renroved,  86,  1530. 

1886-87.  12,250  trees,  lo^,  sna^, 
and  jams  removed,  87,  1482. 

Physical  eharaetcriiitleii. 

Description  of,  84,  1339. 

Projcetu. 

By  Maj.  Benyaurd,  1880,  removing 
snags  and  similar  obstructions,  Sharon  to 
mouth,  114  miles,  t^timate,  $19,250. 
81,  1491;  87,  202. 

Surveys. 

Ordered  by  act  of  June  14, 1880,  made, 
under  direction  of  Maj.  Beuyaurd,  81, 
1489. 


Part  B.— Forked  Deer  River,  Tenn. 


Appropriations. 

(a%2  5001 
1888,-!  64^500 [89,  1621. 
<^2,500j 

2,500,  90,  1908. 
3,000,  92,  1662. 
6,000,  96,  1904, 1905. 
2,000,  99,  2237. 


1890, 
1892, 
1896, 
1899, 


Total,    23,000 

Commeree. 

Large  expenditures  not  justifie<l  by 
commerce,  and  small  expenditures  in- 
expedient, 74,  374. 

Freight  tariffs  exorbitant,  74,  377. 

Description  of,  74,  377,  379,  380. 

Description  of,  Middle  Fork,  96, 1902; 
97,  2220;  98,  1874. 

Difference  of  opinion  as  to  l)enefit8  re- 
ceived, 96,  1903;  97,  2218. 

E8timatedat50,770ton8  annually,  1899, 
valued  at  $487,462.27,  1900,  2890. 

Engineers. 

Chief  of  Engineers.  Reports,  73, 57; 
74,  63;  88,  183;  89,  215;  90,  194;  91, 
246;  92,  239;  93,  269;  94,  250;  96,  305, 
310;  96,  264,265;  97,  340,341,347;  98, 
331,333;  99,  396;  1900,  453. 

Engineebs  in  Charge: 

Maj.  C.  R.  Suter,  1873-74.  Report,  74, 
372. 

dapt.  J.  H.  Willard,  1886-94.  Reports, 
88,  1369;  89,  1621;  90,  1906;  91,  2012; 
92,  1660;  93,  2054;  94,  1519. 

Capt  J.  Biddle,  1895-98.  Reports,  96, 
2247, 2265;  96, 1900;  97,  2217, 2234;  98, 
1872. 

Lt.  Col.  M.  B.  Adams,  1899-.  Reports, 
99,  2235;  1900,  2889. 

a  South  Fork.  b  South  Fork  below  Dyi 


Assistants: 

O.  Lcibrecht,  74,  372.  Report,  74, 
372. 

B.  J.  Smith.     Report,  96,  2270. 

Efttlmaten.     (See  Plans  and  Projects. ) 
By  O.  Ijeibrecht,   1874,  for  removing 

obstructions  and  buihling  dams,  $53,190. 
Aim'nded  by  Maj.  Suter  to  |>7 1,250,  76, 

374,  379. 

Leftrli^lation. 

Tennes.s(ie  declared  the  South  Fork 
naviga})le  from  Yellow  Bluff  levt^e  and 
bridge  to  its  mouth,  ami  repealed  act 
making  river  navigable  al)ove  that  point, 
96,  2249. 

Obfttructlonf). 

Oljstruction  of  South  Fork  by  bridges 
without  draws,  89,  1623. 

By  direction  of  the  Secretary  of  War, 
the  bridge  of  the  Ix)uisville  and  Nashville 
R.  R.  at  Bells,  Tenn.,  was  changed  to  se- 
cure a  navigable  opening  of  50  f .  in  1896, 
96,  1903. 

OperatloTifii. 

1 8  §  §-89.  550  snags,  1  wreck ,  and  92 
log  jams  removed  from  the  channel ;  1  ,<).'i5 
trees  and  snags  and  2,180  sq.  y.  brush 
cleared  from  the  banks,  and  100  1.  f. 
brush  dam  built  on  South  Fork;  1,452 
snags  and  1  wreck  removed  from  channel; 
1,6(S5  trees  and  shore  snags  and  9,260  sq. 
y.  brush  cleared  from  the  banks  on  North 
Fork  below  Dyersbui^;  79  shore  snags 
and  side  jams  removed;  528  trees  and  500 
sq.  y.  brush  cleared  from  banks  on  main 
river,  89,  1622,1623. 

18 §9-90.  274  snags  and  logs  re- 
moved from  the  channel;  2,675  trees  and 

ersburg.  o  Main  river  below  Dyenbuig. 
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475  sq.  y.  brash  cleared  from  the  banks 
on  the  main  river;  362  snags  and  285 
shore  snags  and  trees  cleared  from  North 
Fork,  completing  projected  improve- 
ment; no  operations  on  South  Fork,  90, 
1907. 

1S91-93,  Operations  confined  to 
North  Fork  an<i  main  river;  660  stumps 
and  snags  and  6  log  jams  removed;  1,300 
trees  cut  and  topi)ed  on  the  biuiks,  99, 
1662. 

1893-94.  Some  brash  and  willows 
cut  and  over  23,000  snags  and  other  ob- 
stractions  removed,  94,  1522. 

1894-95.  A  few  obstractions  re- 
moved, 96,  2249. 

1 996-97.  Over  3,000  snags,  etc. ,  and 
391  cords  drift  removed,  97,  2218.  Over 
1,000  obstructions  removed  from  Middle 
Fork,  97,  2219. 

1897-9§.  Nearly  4,000  obstractions 
removed  from  Middle  Fork,  98,  1873. 

1898-99.  About  4,400  snags  and 
other  obstructions  removed,  99,  2237. 

1899-1900.  About  1,800  snags  and 
other  obstructions  removed,  1900,  2890. 

Physical  eliaraeterlstles. 

Description  of,  74,  370,  375,  376;  90, 
1906;  95,  2266;  97,  2218,  2219.  High- 
water  marks,  74,  376.  Obstractions  in 
river,  74,  378. 

Yellow  Bluff  (see  LegUH/Uion)  about  4 
miles  from  the  junction  of  the  North  Fork, 
95,  2249.  Dyersburg  lies  on  the  North 
or  Middle  Fork,  about  8}  miles  above  its 
junction  with  the  South  Fork;  thence  to 
Obion  River  is  21  miles,  and  thence  to 
Mississippi  River  3}  miles;  33  miles  in  all. 
The  slopes  on  this  portion  of  the  stream 
affected  by  Mississippi  stages,  95,  2266. 

Elevation  of  extreme  low-water  and 
high-water  plane,  and  distances  from 
Chesapeake,  Ohio  and  Southwestern  R. 
R.  bridge,  95,  2274. 

Dischaj^  measurements,  95,  2275. 

Plant.     (See  Estimates  and  Projects. ) 

By  O.  Leibrecht,  1874,  removal  of  ob- 
structions to  a  3  f .  depth  at  all  seasons 
and  construction  of  dams  at  the  lost  and 
old  channels,  74,  378.  Discussed  by 
Maj.  Suter,  74,  373. 


Prl¥ate(prlTateandState)irark. 

Cut-off  to  the  Mississippi  was  made  by 
private  parties  about  35  years  ago,  doing 
more  harm  than  good,  74,  378. 

Tennessee  appropriated  $43,000  for  im- 
provements within  the  last  twenty  years; 
no  benefit  derived  from  this  expenditure, 
74,  379. 

Projecto.    (See  Estimates  and  Plans. ) 

By  Maj.  Benyaurd,  1880,  removing 
snags  and  similar  obstructions,  and  clear- 
ing the  banks  of  South  Fork,  Sharon  to 
the  mouth,  114  miles;  estimate,  $19,250, 
81,  1491;  87,  202.  Operations  subse- 
quently extended  to  Jackson,  head  of 
navigation,  81  miles  above  Sharon.  Im- 
provement not  considered  permanent, 
88,  183,  1369;  90,  1906. 

By  Capt  Willard,  1887,  main  river, 
mouth  to  junction  of  the  North  and  South 
forks,  29  miles,  removing  Ic^^,  snags, 
and  similar  obstructions;  estimate,  $7,000 
also  North  Fork  up  to  Dyersburg,  9  miles 
estimate,  $4,500, 87, 1484, 1495;  89,1621 
90,  1906. 

In  1894  Capt.  Biddle,  estimated  it  would 
cost  $300,000  for  a  system  of  canals  and 
locks,  cost  of  maintenance  indefinite,  for 
North  or  Middle  Fork,  95,  2269. 

CpngresB  appropriated  $5,000,  1896,  for 
improving  Miadle  Fork,  from  Dyersburg 
to  Mississippi  River,  by  removing  bars 
and  shoals,  etc.,  to  make  the  stream 
navigable  for  small  craft  at  3  f.  stage,  96, 
1904. 

Lt.  Col.  Adams  advised,  1899,  treating 
the  Obion  and  the  Forked  Deer  rivers  as 
one  item  in  appropriating  for  them,  99, 
2236,  1900,  2890. 

Surrejff. 

O.  Leibrecth,  of  river  below  Dyersbnig, 
Tenn.,  78,  57;  74,  63,  375. 
Survey    from    Dyersburg,    Tenn.,    to 

Suction  with  Obion  River,  thence  to 
ississippi  River,  with  a  view  to  making 
it  navigable  for  that  part,  ordered  by  act 
of  Au^.  17,  1894,  made  in  that  year  under 
direction  of  Capt.  J.  Biddle  (report  un- 
favorable), 95,  2265.  Elevation  of  bench 
marks,  95,  2274.  Resurvey  made  in 
1897,  Dyersburg  to  Obion  River,  97,  2219. 
Examination  of  the  South  Fork  made, 
1896,  to  ascertain  what  was  neceaaary  for 
maintenance,  by  Capt  Biddle,  97,  2218. 


BEF0BT8  OF  CUIEF  OF  ENGINEEBS,  U.  8.  ABMY. 
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FORKED  DEEB  RIVER,  TENN.— Continued. 

Part  €•— Forked  ]>eer  RtTer,  Nortli  Fork,  Tenn. 

obfltractions,  and   building  wing-dams; 
estimate,  $15,415.75,  81, 1496. 

In  1887  Capt.  Willard,  for  removing  ob- 
structions; estimate,  |20,000,  87,  1484, 
1494. 


Chisf  OF  Engineers.  Reports,  80, 158; 
81,  213;  87,  203. 

Enoinsbbs  in  Chabge: 

Maj.  W.  H.  Benyaurd,  1880.  Beport, 
81   1492. 

dapt  J.  H.  Willard.  Beport,  87, 1484, 
1494. 

Assistant.  Z.  Harrison.  Beport,  81, 
1493. 

Plans. 

By  Maj.  Benyaurd,  1880,  South  Fork  to 
Obion,  24  miles,  removing  snags  and  other 


Snrveyf. 

Ordered  by  act  of  June  14, 1880,  made 
under  direction  of  Maj.  Benyaurd,  81, 
1492. 

Examination  below  Dyersburgh,  Tenn., 
ordered  by  act  of  Aug.  5,  1886,  made  un- 
der direction  of  Capt.  Willard  (report 
favorable),  87,  1494. 


FORT  RA¥OU.     {Qee  Old  Fbrt  Bayou,  Miss. ) 

FORT  RENTOM.     ( See  Missouri  River. ) 

FORT  RROWN,  TEX.     (See  Rio  Grande. ) 

FORT  COTHVOTON,  N.  T.     (See  Salmon  Rit^. ) 

FORT  CREEK,  IIVD.     {See  City  West  Harbor.) 

FORT  OEOROE,  DVliET.     (See  .S^.  Johns  River,  Fla.) 

FORT  liEATENHTORTH,  KAN8.     (See  Missouri  River  bettueen  mouth  and 

Sioux  City.) 

FORT  ]IIA]>IflM>N,  IOWA.     (See  Mississippi  River  from  St.  Paul  to  Des  Moines 

Rapids.) 

FORT  niFFI^IN  RAR.     (See  Delaware  River.) 
FORT  POINT  ROCK.     {See  San  Francisco,  Cal.) 
FORT  POMB  HARROR,  MONTAIJK,  IV.  Y. 


Commerce. 

Description  of,  08,  1078,  1080. 

Enilneert. 

Chief  or  Enoineebs.  Beports,  80,  70; 
08, 105. 

Enoineebs  in  Chabqe: 

Lt.  Col.  D.  C.  Houston,  1888.  Beport, 
80  733. 

Lt  Col.  G.  L.  Gillespie,  1893.  Beport, 
08,  1077. 

Physical  cliaracterlftlcs. 

Description  of,  80,  733;  08, 1078, 1080. 


The  harbor  is  small  and  comparatively 
deep,  situated  on  the  north  side  of  Long 
Island,  6  miles  approximately  from  Mon- 
tauk  Point  and  124  miles  distant  from 
Long  Island  City,  03,  1078. 

Surreys. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Lt 
Col.  Houston  (report  unfavorable),  80, 
733. 

Examination  ordered  by  act  of  July  13, 
1892,  made,  1892,  bj  Lt.  Col.  Gillespie 
(report  unfavorable),  08,  1077. 


^  ion  of,  »W,  733;  wo,  1U7»,  iuw.     (report  uniavorabie),  wo,  luv 

FORT  BOS§,  FISKS  HILL,  FISH  ROCK,  SHELTER 
TRmiBAR,  ETC.,  CAL.    (Harbor  nM^orlngs  at.) 

)rs.  Surreyg. 

p  Emoinkkra.    Rennrt  80.  353.  Examinatinn  ordf^rf»d  hv  a 


COVE, 


Enilneers. 

CHisr  OF  Engineers.    Report,  80, 353. 

Enoinbeb  in  Charge.     Maj.  W.  H. 
Heaer,  1888.    Report,  80,  2498. 

Piiysleal  eharaeteristles. 

Description  of,  80,  2498. 


Surreyg. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made  1888,  under  direction  of 
Maj.  Heuer  (report  unfavorable),  80, 
2498. 
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FORT  SMITH,  ARK.     {See  Arkanwji  River.) 

FOSTER  CREEK,  WASH.     (See  Cohnnbia  River,) 

FOUR  CHAN1VEE.8,  E.AKE  CHA1IIPL.A1N.     (See  Lake  Champlain, 

N.  Y.  and  Vi. ) 

FOVRCHE  E.E  FETRE  RITER  (FOURCME  E.A  FAITE  (FET^)) 

RIVER,  ARK. 


Approprtatlont. 

1879,  $10,000,  70,  116,  971. 

1880,  4,000,  80,  1325. 
3,000,  81,  1514. 
4,000,  83,  158:^ 
5,000,  87,  1532. 
7,500,  90,  1942. 


1881, 
1882, 
1886, 
1890, 


Total,  33,500 

Commerce. 

Not  unim|)ortant,  72, 387, 397;  70, 972; 
unimportant,  08,  2126. 

Commercial  interestn  to  be  subeerv^etl 
by  improvement,  01,  2045. 

Description  of,  06,  2014. 

Enfflneers. 

Chief  of  EN«iNEERfl.  Reports,  71,  59; 
72,  56;  78,  89;  70,  116,  118;  80,  155; 
81,  218;  82,  215;  83,  223;  88,  188;  80, 
221;  00,  199;  01,  251;  02,243;  08,274, 
279;  04,  252;  06,  282;  06,  245. 

Engineers  in  Charge: 

Lt  Col.  W.  F.  Raynoldfl,  1872;  72, 386. 

Maj.  W.  H.  H.  Benvaurcl,  1879-81. 
Reportfl,  70,  971;  80,  1323;  81,  1435. 

Capt.  T.  A.  Handburv,  1881-83.  Re- 
porte,  81,  1514;  82,  15H3;  83,  1171. 

Capt.  H.  S.  Tal)er,  1886-93.  Report**, 
87,  1531;  88,  1402;  80,  1654;  00,  1941; 
01,  2044;  02,  1681;  08,  2108,  2125. 

Capt.  C.  F.  Palfrey,  1894.  Report,  04, 
1544. 

Lt.  Wm.  L.  Sibert,  1895.  Reports,  06, 
2013. 

Assistants: 
A.  H.  Blaisdell.     Report,  72,  387. 
Z.  Harrison.     Reiwrt,  70,  972. 
A.  Walker,  jr.     Report,  03,  2127. 

Operations. 

1  § 70-§0.  Removal  by  hired  labor  of 
7,557  trees  and  snags,  anS  a  number  of 
rocks  removed  at  shoals,  80, 1324. 

1§§0-§1.  53  snags  removed,  rocks 
taken  from  shoals,  and  small  dams  built, 
81,  1435,  1514. 


!§§!-§ 3.  476  logs  and  snags  re- 
moved, 82,  1583. 

Ili§ii~ll3.  Removal  of  enags  and 
trees,  83 , 1 1 72.  Operations  discontinued 
to  1886,  87,1531. 

lSII6-§7.  Partial  formation  of  chan- 
nel through  Rock  Shoal,  87,  1531. 

1§87-W8.  Channel  completed 
through  shoal  below  Perryville,  88, 1402. 

lfl§0-91.    Snag  boat  built,  91,  2044. 

l§91-9il.  1,326  snags  and  stomps,  4 
drift  piles,  and  923  c.  y.  rock  and  gravel 
removed  from  the  channel,  and  15,600 
overhanging  trees  cleared  from  the  banks, 
02,  1682. 

Physical  eharaeterlstlctf. 

Description  of,  72,  387;  70,  972;  03, 
2127.     Flo<Kis,  72,  387.     Shoals,  70,  973. 

Planfi.     {See  Prcjeds.) 

By  A.  H.  Blaisdell,  for  improving 
river  bv  removing  snags  and  leaning 
trees,  125,890,  72,  :M). 

Project!.    ( See  Plans. ) 

By  Maj.  Benyaunl,  1879,  removing 
snagH,  bowlders,*  and  leaning  trees,  esti- 
mate, $23,034.50,  70,  972;  81,  1435. 

After  ex  landing  $26,000  on  this  project, 
Capt.  Taber  proposed  to  excavate  a  chan- 
nel through  certain  rock  shoals  below 
Perryville;  estimate,  $7,650,  80,  1655. 

In  1892-93  plant  was  sold  to  appropria- 
tion for  removing  obstructions  in  Arsan- 
sas  River,  03,  2109. 

Works  of  improvement  effective,  06, 
2014. 

Surrejrs. 

Ordered  by  act  of  Mar.  3, 1871 ;  assigned 
to  Lt.  Col.  Raynolds,  and  made  under  his 
direction  by  A.  H.  Blaisdell.  B;ep0Tt, 
72,  387. 

Examination  by  Z.  Harrison,  under 
direction  of  Maj.  Benyaurd.  Report,  70, 
971. 

Examination  ordered  by  act  of  Julv  13, 
1892,  made  1893,  under  direction  of  Capt. 
Taber  (report  unfavorable)  08,  2125. 


FOURBIILE  RUN,  OHIO.     (See  Ohio  River.) 


BEPORTS  OF   CHIEF   OF   ENGINEERS,  U.  8.   ARMY. 
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FOX  AND  WISCONSIN  RIVERS. «    (See  Green  Bay  Harbor;   Stockbridge 
Harbor;  Transportatum  Eoutes  to  the  Seaboard;  Wolf  Biver,  Wis. ) 


Appropriations.  & 


1839,  I 
1866, 


1867, 


$2,000.00  (sarvev ),  act  Mar.  3. 

0  500.00,  act  Mar.  3. 
d  2,000.00 (survey),  76,  ii,195. 
68,  301,  363;  76, 

ii,  24. 
(survey),  68,  301, 
363;  76,  ii,  24. 


40,000.001 

rf  15,000.00 

1868, 
1870, 
ift79  //145,000.00,  72,  35. 

^°'^»  1  <n<l  71.Q  07  o#»f  Tun 


d  22,000.00(Bur\'ey8)  ,76,  ii,  201. 
1870,  *  100,000.00,  70,  57;  71,  37. 


1873, 
1874, 
1875, 
1876, 

1878,  I 

1879, 

1880,  I 

1881, 
1882, 
1883, 
1884, 


\  if  13,713.97,  act  June  10. 
300,000.00,  78,  36,  121,  220. 
300,000.00,  74,  42. 
500,000.00,  76,  46,  219. 
270,000.00,  76,  98,  ii,  399. 
260,000.00,  78,  117,1170. 

A  5,310.00,  78,  183. 
150,000.00,  79,  156. 
125,000.00,  80,  1952. 

A  6,010.00,  act  June  16. 
126,000.00,  81,  2136. 
200,000.00,  82,  2167. 

i  2,460.00,  act  Mar.  3. 
160,000.00,  84,  1874. 


1888, 


List  of  boats  navigating  Fox  River, 
1866,  H.  Doc.  68,  39th  Cong.,  2d  sess.,  93. 

Effect  of  railroads  on  the  navigation 
and  commerce,  68,  358,  367. 

Cost  and  receipts  of  Erie  Canal,  73, 
223. 

Convention  atOshkosh  June  24,  1874; 
resolutions  of,  74,  162. 

Navigation  open  on  Fox  River  from 
Green  Bay  to  Portage  City ,  78, 117,  1169. 

Tolls  collected  on  Fox  River: 

1872-73 11.893.27.78,222. 

187:^-74 1,239.17,  74, 162. 

1874-75 3M.96,  75,217. 

1875-76 385.23,  76,  98. 

1876-77 658.36.77,880. 

1877-78 2,168.99,  78,  1170. 

1878-79 2,993.68.79,1683. 

1879-80 2,726.08,80,1952. 

1880-81 2,336.99,  8 1 ,  2135. 

1881-82 2,100.40,88,2167. 

1882-«3 025.00,  83,  1714. 

Collection  of  tolls  discontinued  by  act 
of  1882,  83,  1714. 

Effect  of  improvement  upon  freight 
rates,  88, 1872. 

The  commercial  use  of  the  waterway 
least  at  Portage  and  most  at  the  mouth 
of  the  river,  03,  2759;  04,  2ia5. 

List  of  boats  navigating  the  river,  03, 
2765;  04,  2110;  05,  2665;  06,  2633;  07, 
2719;  08,2347. 

The  effect  of  the  improvement  of  the 
river  on  freight  rates  by  rail  of  greater 
importance  than  the  traffic  on  the  stream, 
06,  2660,  2665;  06,  2527. 

Much  benefited  by  the  construction  of 
the  harbor  of  refuge  at  Stockbridge,  08, 
2341. 

Contraet8. 

Impracticable  on  tlie  Wisconsin  River 
(Commissioner  Richardson,  1853),  76, 
ii,  217. 

1§75.  C.  C.  Barker  &  Sons,  locks, 
annulled  for  failure  to  prosecute  with 
energy,  76,  ii,  413.  Day  &  Call,  locks 
and  dams,  abandoned,  banknipt,  76,  ii. 
414.  Conro,  Starke  &  Co.,  dredging  and 
repairs  of  Portage  Canal,  76,  ii,  423,  424. 

1§§0.  8.  A.  Harrison,  levee  con- 
struction, $7,306,  00,  2366. 

1S99.  G.  Ryan,  towboat,  $7,675, 
1000,  3714. 

a SurveTB— Reports:  Jan.  18,  1888;  Feb.  6,  1838;  Apr.  3,  1838;  Jan.  — ,  1840,  estimate,  $447,470.18. 
(H.  Doc.  MO.  482«.65th  Cong.,  2d  sess.) 

t>  Statement  of  appropriations,  70,  Ii,  396.  Remarks  by  Maj.  Houston  on  size  of  appropriations,  73, 
224;  74,  162.  Recommendation  by  Maj.  Houston  tlmt  appropriations  be  made  for  Fox  and  Wiscon- 
sin rivers,  78,  228. 

tf  Pier  at  north  end  of  Lake  Winnebago. 

<f  Allotted. 

«  Wisconsin  River. 

/Purchase  price  of  all  rights  of  Qreen  Bay  &  Mississippi  Ganal  Ck). 

0  Expenses  of  arbitrating:  United  States  v.  Green  Bay  &  Missiaaippi  Canal  Co. 

*  Compensating  commissioners  for  determining  damages  done  to  lands  by  the  improvement  of  the 
riyen. 
iH.  Doc.  No.  482,  66th  Cong..  2d  sess. 
/Below  Montello. 
feLand  damages  ard  commissioner's  salary. 

1  Flowage  damages. 

«£zpenae  of  Gen.  Bragg  investigating  flowage. 


iftfiA    i  *129, 403.10,  act  Aug.  4. 
11H50,  \     56,250.00,  86,  1689. 
n00,024;53,  act  Feb.  1. 
*  1,067.09,  act  Feb.  1. 
*  10,539.25,  act  Feb.  1. 
ilOO,000.00,  88,  1872. 
^  i  16,318.26,  act  Oct.  19. 

1&09      J       75,000.00,  Iqq    9917 

!»»«,  \a09,022.a3,r'*'  '^'^^'• 
1893,  <  30,985.50,  act  Mar.  3. 
37,600.00,  06,  2660. 
6,263.34,  act  Aug.  23. 
fn  3,000.00,  07,  2713. 
37,600.00,  06,  2527. 
27,600.00,  00,  2790. 


Total,  3,728,920.07 

Comnerce. 

Object  of  the  improvement,  78,  1170. 

Benefits  to  commerce  by  the  improve- 
ment, 68,  62,  353,  357,  et  seg. ;  72,  141 ; 
78,  222:  76,  ii,  230;  78,  1171. 

Benents  to  lo!cal  commerce,  70,  1532. 
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FOX  AHfD  WISCOMSIM  BITERS— Continaed. 


Defente. 

Naval  station  in  Lake  Winnebago,  76 , 
ii,  230. 

DiiciliiieiiU.     (Not  published  in  re- 
ports.) 

H.  Doc  102,  25th  Cong.,  3d  seaa.,  Pet- 
ti vaP  a  report,  January,  1838.  8.  Doc. 
318,  26th  Ck>ng.,  Ist  seas.,  Capt.  Cram's 
report,  January,  1840.  H.  Doc.  55,  37th 
Cong.,  3d  sees.,  report  on  improvement 
company's  work,  76,  ii,  223.  H.  Doc. 
58,  39th  Cong.,  2d  sees.  H.  Doc.  247, 
40th  Cong.,  2d  sess.,  Maj.  Warren's  re- 
port of  progress.  H.  Doc.  185,  42d 
Cong. ,  2d  sess. ,  report  of  arbitrators.  H . 
Doc.  176,  42d  Cong.,  2d  sess.,  report  of 
operations  on  Wisconsin  River  for  1871 . 

Ennlneera. 

Chief  of  Engineers.  Recommended 
legislation  to  secure  title  to  lands  for  right 
of  way,  H.  Doc.  74  and  8.  Doc.  6,  43d 
Cong.,  2d  sess. 

Onlers  survey  and  project  for  first  sub- 
division northern  transportation  route, 
75,  ii,  521. 

Transmits  Maj.  Houston's  report  on 
dams  at  Menasha,  76,  ii,  425. 

Transmits  Maj.  Warren's  final  report, 
with  remarks,  76,  ii,  189. 

Reports,  66,  ii,  41,  iii,  3;  67,  35;  68, 
49,  51;  69,  43;  70,  57;  71,  37;  72,  35; 
73,  35;  74,  42;  75,  45;  76,  92;  77, 
102;  78,117;  79,  156;  80,  209;  81,283; 
82,  278,  279,  2182,  2188,  2193;  83,  287, 
1725,  1731,  1736,  1737;  84,  287,  1882, 
1899;  85, 310,  2045;  86, 304;  87, 270-272; 
88,  245,  247;  89,  284,  286;  90,  257,  258; 
91,  328,  329;  92,  314,  315;  98,  357,  359; 
94,  329;  95,  366;  96,  322;  97,  406;  98, 
397;  99,471;  1900,536. 

Boards  of  Engineers: 

Convened  at  Cincinnati,  Ohio,  Novem- 
ber 3,  1878,  and  at  Baltimore,  Md.,  Feb- 
ruary 19, 1879,  to  report  on  movable  dams 
for  the  Upper  Fox  River.  Report,  79. 
1547.  (Majs.  Craighill,  Houston,  and 
Merrin.) 

Convened  at  New  York,  November  24, 
1879,  to  report  on  plan  for  improvement 
of  Wisconsin  River.  Report,  80,  1953. 
(Cols.  Tower  and  Newton  and  Majs.  Ab- 
bot and  Houston. ) 

Convened  at  Milwaukee,  September  1, 
1882,  by  S.  O.  No.  81,  to  report  upon 
plan  for  restoration  to  natural  width  and 
capacity  of  -Lower  Fox  River  channel; 
also,  for  maintenance  of  Lake  Winnebago 
and  Little  Buttes  des  Mortes,  at  their 
natural  heights,  by  alterations  in  dams  at 
Menasha  and  Appleton,  88,  1725,  1727, 
1738.  (Lt.  Col.  Houston  and  Majs.  Rob- 
ert and  Benyaurd.) 


Convened  at  New  York,  January  5, 
1884,  to  report  upon  proviso  in  river  and 
harbor  biU  of  March  1,  1883.  Report, 
84,  1900,  1919.  (Col.  Newton  and  Lt 
Cols.  Abbot  and  Comstock. ) 

Convened  by  S.  O.  No.  98,  at  Milwau- 
kee, September  17,  1884,  to  report  on 
construction  of  works,  purchase  of  lands, 
and  present  depth  of  water  required  in 
Upper  and  Lower  Fox,  85,  2041.  (LL 
Com.  Poe,  Merrill,  and  Barlow,  and  Capt 
Marshall. ) 

Convened  at  New  York  December,  1886, 
to  determine  the  practicability  of  con- 
tracting the  Wisconsin  River  sufficiently 
to  obtain  a  low-water  navigable  depth  of 
4  or  5  f.  by  low  brush  dikes  and  wing- 
dams  on  the  bed  of  the  stream.  Report, 
87,  2094.  (Cols.  Casey  and  Abbot,  Lt 
Cols.  Comstock,  Houston,  and  McFar- 
land.) 

Engineers  in  Charge: 

Capt  T.  J.  Cram,  original  survey  and 
plan,  1839,  76,  218. 

Col.  C.  Whittlesey,  examination  of 
Wisconsin  River  from  Portage  to  sources, 
1847,  76,  ii,  220. 

Dr.  B.  F.  Schumard,  examination  of 
Wisconsin  River  from  Portage  to  mouth, 
1849,  76,  ii,  220. 

C.  R.  Alton,  chief  engineer  to  State 
board  of  public  works,  1848-51.  Report, 
76,  ii,  213. 

S.  6.  Callahan,  examination  of  Wiscon- 
sin River,  1850,  76  ii,  217. 

W.  L.  Dewitt,  examination  of  Wiscon- 
sm  River,  1851,  76,ii^  216. 

J.  K.  Anderson,  chief  engineer  to  State 
board  of  pubhc  works,  1851,  76,  ii,  214. 

J.  K  Day,  consulting  engineer  to  State 
IxMird  of  public  works,  1851,  76,  ii,  214. 

D.  D.  Owen,  U.  S.  Geologist,  Geological 
Survey,  1852,  76,  ii,  219. 

Commissioner  Wm.  Richardson,  in 
chaive,  1853.    Report,  76,  ii,  217. 

CD.  WestbrooK,  chief  engineer,  Fox 
<&  Wisconsin  Improvement  Co.,  1854. 
Report,  76,  ii,  221. 

D.  C.  Jenn^,  chief  engineer  Fox  d 
Wisconsin  Improvement  Co.,  1859.  Re- 
port, 76  ii,  224,228. 

N.  M.  Edwards,  chief  engineer  Green 
Bay  &  Mississippi  Canal  Co.,  1866,  76,  ii, 
230. 

Maj.  G.  K.  Warren: 

Survey  and  plans,  1866-70,  66,  41. 

Preliminary  report,  H.  Doc  58,  39th 
Cong.,  2d  sess.,  41;  67,  260. 

Report  on  survey,  68,  303,  350,  360, 
363;  69,  187;  70,  226. 

Retained  maps  at  Newport,  R.  I.,  71, 
120. 

Final  report  referred  to,  76,  92. 
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Final  report,  76,  ii,  189  etseq. 

Col.  J.  ii.  Macomb,  1870-71.  Report, 
70,  292. 

Maj.  D.  C.  Houston,  work  of  improve- 
ment, May,  1871-84.  Reports,  71,  120; 
72,  132,  135;  73,  218;  H.  Doc.  74,  8. 
Doc.  6,  43d  Cong.,  2d  sess. ;  74,  161 ;  76, 
216,  521;  76,  if,  396;  77,  877;  78,  ii, 
1169;  79,1531;  (U.  Col.),  80, 1947;  81, 
2131;  82,  2165,  2183,  2190,  2194;  88, 
1712,  1726,  1732,  1737;  84,  1872,  1887, 
1925  1939 

Capt.  W.L.  Marahall,  1884-89.  Reports, 
84,  1872;  85,  2025;  86,  1686;  87,  2077, 
2097;  88,  1869,  1878. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  Re- 
ports,  89,  2085,  2095;  90,   2365,   2378; 

91,  2572,  2580. 

Maj.  J.  F.  Gregory,  1892-94.    Reports, 

92,  2213, 2222;  93,  2758,  2779;  94,  2103. 
Capt  C.  F.  Palfrev,  1895.    Report,  96, 

2657. 

Capt.  G.  A.  Zinn,  1896-98.  Reports,  96, 
2523;  97,  2709;  98,  2338. 

Capt  J.  G.  Warren,  1899-.  Reports, 
99,  2789;  1900,  3712. 

Assistants: 

H.  Men  ton,  dams,  Wisconsin  River, 
1852,  76,  ii,  218. 

Capt  C.  R.  Suter,  survevs,  1866-68,  66, 
41;  68,  305.  Report,  H.  Doc.  58,  39th 
Cong.,  2d  sess.,  73. 

Capt  8.  M.  Mansfield,  survey,  66,  ii, 
41. 

J.  Z.  Osbom,  survey,  H.  Doc.  58,  39th 
Cong.,  2d  sess.,  73;  died  in  the  field,  68, 
361;  69,  199. 

D.  W.  Wellman,  general  assistant  and 
in  charge  of  survey;  oflBce  work,  69, 199. 
Report  and  estimate,  68,  351. 

K  F.  Ellsworth,  survey,  1867,  76,  ii, 
246. 

W.  W.  Rich,  survey,  1867,  68,  305;  76, 
ii,  246. 

E.  L.  Billings,  survev,  1867,  76,  ii,  246. 
R.  L.  Dukee,  survey,1867,  69, 199;  76, 

ii,  246. 

I.  D.  McKown,  survey,  1867,  76,  ii,  246. 

J.  P.  Cotton,  survey,  1867,  and  report 
and  estimates,  76,  ii,  maps. 

J.  Blickensderter,  examination  of  Fox 
and  Wisconsin  rivers,  1869,  76,  ii,  198, 
242. 


H.  C.  Long,  snag  boats.  Report,  69, 
203. 

Cant.  A.  M.  Miller,  72, 135. 

J.  leader,  in  charge  Wisconsin  River. 
Reports,  72,  132,  141;  73,  225,  243;  74, 
167. 

J.  Pierpont,  assistant  on  Fox  River. 
Reports,  72,  148;  78,  1177;  79,  1538. 
Details  of  locks,  77,  887. 

N.  E.  Russell,  survey  on  Fox  River;  in 
chaige  Upper  Fox  River,  78,  226,  233; 
74,  164;  76,  120.  Survey  on  Fox  River, 
76,  222. 

W.  J.  Bryson,  in  charge  upper  section 
Fox  River,  73,  226;  74,  164;  76,  220. 

L.  Martin,  in  charge  lower  section  Fox 
River,  73,  226;  74,  164;  76,  220. 

N.  M.  Edwards,  in  charge  Fox  River 
improvement,  1872-74,  assistant  to  C^t 
J.  G.  Lydecker.  Reports,  73,  233;  74, 
163. 

Capt  J.  G.  Lydecker,  May,  1874,  to 
Apr.,  1877,  Fox  Kiver.  Reports,  74, 162; 
76,  219;  76,  ii,  412;  77,  889. 

Lieut  F.  A.  Hinman,  July,  1874,  to 
1883,  Wisconsin  River.  Reports,  74, 166; 
76,  223;  76,  ii,  417,  422;  77,  890;  78, 
1170;  79,  1534.  February,  1876,  Upper 
Fox  River.  Reports,  76,  ii,  423;  77, 888; 
78,  1174;  79,  1536;  (Capt),  80,  1961, 
1967;  81,  2135,  2140,  2141;  82,  2174, 
2167;  83,  1714. 

H.  Liljencrantz,  survey  Fox  River,  76, 
222;  died,  77,  887. 

J.  R.  Berthelet,  jr.,  overseer,  Wisconsin 
River.    Report,  76,  ii,  420. 

E.  C.  Hinman,  overseer,  Wisconsin 
River.  Reports,  76,  ii,  419;  79,  1536, 
1538. 

C.  A.  Fuller,  assistant  engineer.  Lower 
Fox  River.  Reports,  78, 1179;  79, 1544; 
80,  1969;  81,  2144;  82,  2178;  83,  1721; 
84,  1874;  86,  2033;  86,  1695;  87,  2081; 
88,  1872;  89,  2088;  90,  2369. 

J.  W.  Allen.  Reports,  83,  1719;  84, 
1878,  1880;  86,  2038,  2040. 

N.  M.  Edwards.    Report,  83,  1735. 

8.  Whitney.  Reports,  91,  2572,  2581; 
92,  2217;  93,  2760;  94,  2106. 

L.  M.  Mann.  Reports,  96,  2662;  96, 
2528;  97,  2715;  98,  2349;  99,  2792; 
1900,  3716. 
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Estlmaieii.     (See  Plana  and  PrqjectH.) 


By- 


Capt.Cram  .. 
(!.  R.Alton... 
W.L.Dewitt. 


W.  RichardHon , 
D.  C.  Jenn<^ 


Do. 


Col.  Cram . . 
Gapt.  Suter 


Maj.  Warren 

Capt.  Suter  . 
Do 


D.  W.  Wellman 
Do 


Do 

U.C.Long 


Maj.  Warren, 

Do 

Do 


Year. 


For- 


Wlscon- 
sln  River. 


Do 
Do. 


1840 
1M9 
I.Sol 

IS.'a 
1W2 

18G2 

Mm 

1866 


1867 

1808 
1868 

1868 
1868 
1868 

imi 

1868 

1868 

1868 

1868 
ri870 
tl87:) 


Improvement 

do 

Improvement  in 

part. 

Improvement 

With  boatj)  144  f. 

long,  6  f.  draft. 
With  boatM  200  f. 

long,  C  f.  draft. 

do 

Survey 


Do I  1H75 

Maj .  HouflUm '  1872 


Do. 

Do. 
Do. 
Do. 
Do. 

Do. 
Do. 

Do. 
Do. 

Do. 


I  1873 

1873 

1875 

1875 

, 1875 

1875 

1.S75 

1876 

1876 

1876 

Lt.  Uinman 1875 


Scraper    and 
dredge  boatA. 

4  f.  draft 

6f.  draft 

To  3  f.  by  wing 

damn. 
To  5  f.  by  dams 

and  canal. 
To  .Vf.  canal  plan. 
Snag    boat    and 

Bcraper. 
Experimental 

work. 
Danuk  etc.,  3  f. 

draft. 
Dams,  etc.,   4   f. 

draft. 
Canal,  5  f.  draft . . . 

[Canal,4f.  draft... 

Canal, 5  f.  draft... 
Improvement  of 
natural  channel. 

Various  plans 

Maximum  est 

do 

do 

F'inal  estimate — 


Port- 
age 
Canal. 


96,000 
62,264 

41,372 
260,000 


$65,000 


Fox 
River. 


Fox  and 
Wisconsin 

rivers. 


$44^,470 


References. 


315,000 
15,000 


40,000 

a20,000 
140,000 

427,747 

3,206,790 

4,104,270 
30,000 

60,000 

500,000 

3,250,000 

4,300,000 

4,000,000 

4,165,000 
426,044 


930.706 


Canal  plan 

Survey  transpor- 
tation route. 
Canal  at  Mcna.sha 
Enlarging    Me- 

nasha  Canal. 

Flowage  damages 

Completion  of 

Improvement. 


10.000,000 


400,743 


70,000 


675,000j  $1,000,000 

I   1,250,000 

2,002,3M   2, 38/,  384 


484,422' 
1,308,515, 


■{ 


2,668,400 


4.000,000 


106,558 
40,000 

1,000,000 


2,600,000 
to  3, 000, 000 
6,000,000 
4,236,642 
3,699,105 
3,745,663 

14,000,000 
10,000 


76.  ii.  210. 
76,  ii,  218. 
76,  il,  216. 

76,  ii.  217. 
76,  Ii,  229. 

76,  ii.  229. 

76,  ii.  229. 

H.  Ex.  Doc,  58, 
39th  Cong., 
2d  seas..  41. 

67,260, 

Doc.  58,  43A 
Cong..  68, 
351;  78.219. 


68.354. 

'68.327. 
68.52. 

68.52.360.368. 


70,  226;  76.  ii, 

293.298. 
76.  11.  29& 
78,  140. 

178,36,224;  74. 
I     161. 

75.218. 
76.  ii.  523, 
76,  ii.  398;  78. 

1170. 
76,  218,  ii,  401. 
76.  ii,  522, 

76.  ii.  397. 411. 
76.  ii,  411. 

76.  il.  411. 
78,  225.  227. 


a  Per  annum. 


Detailed  estimates,  by  Capt.  Suter,  locks 
and  dams  on  Fox  River,  76,  ii,  231,  235, 
240. 

Detailed  estimates,  N.  M.  Edwards, 
Fox  River  works  and  canal  at  Portage, 
73,  242. 

Estimate,  by  J.  Nader,  6  f.  draft  on 
Fox  River,  $2,462,715,  73,  229. 

Estimates,  Lt.  Hinman,  work  required 
to  complete  improvement  of  Wisconsin 
River,  78,  1172;  to  complete  Fox  River, 
upper  section,  78,  1176. 

Expendltnrefi. 

1848-53,  under  State  management, 
$428,855.83,  76,  ii,  219. 


1853-59,  under  corporation  manage- 
ment, $728,928.47,  76,  ii,  227. 

Jan.,  1860-Aug.,  1862,  $6,585.92,  76,  ii, 
228. 

1867,  $28,000-$l, 192,370.22,  76,  ii,  241. 

For  all  surveys  under  Maj.  Warren. 
$39,000,  76,  ii,  201. 

Tables  of  expenditures  by  State  and 
corporations,  76,  ii,  219,  227. 

Details  of  expenditures,  1871,  73,  243; 
1871-72,  72,  133,  134,  144,  et  seq. ;  73, 
244. 

Statement  of  monthly  expenditures, 
1872-73,  on  Fox  River,  78,  227;  Wiscon- 
sin River,  73,  230;    1873-74,    on    Fox 
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River,  74,  166;  on  Wisconsin  River,  74, 
168,  172. 

Financial  Statements.    (See  also 

Expenditures. ) 

Bonds  of  Fox  and  Wisconsin  Improve- 
ment Co.,  1853,  $500,000,  76,  ii,  221. 

Legal  Proceedings. 

Condemnation  proceedings,  session  of 
jurisdiction,  and  land  purchases,  08, 
2759,  2763;  04,  2109;  06, 2665,  2669;  07, 
2716;  00,  2789;  1000, 3713. 

R^ulations  of  Secretary  of  War  for 
navi^tion  and  use  of  locks  and  canals  of 
Fox  River,  05,  2661. 

Efforts  to  control  the  use  of  the  waters 
of  the  waterway  for  power  by  mills  alon^ 
the  banks,  03,  2763;  04,  2106;  05, 2658, 
2666;  06,  2525,  2532;  07,  2714.  Rule 
established  for  the  restraint  of  such  use  a 
hardship  to  many  mills,  05,  2659;  rule 
rescinded,  temporarily,  06,  2525. 

Prosecution  of  violaters  of  the  rule  of 
the  Secretary  of  War  for  the  restriction 
of  the  use  of  the  waters  of  the  waterway 
for  power,  etc.,  06,  2526;  07,  2714;  08, 
2341,  2348;  00,  2792;  1000,  3716. 

Citizens  of  Stockbridge,  Lake  Winne- 
bago, set  aside  and  donated  land  for  a 
harbor  of  refuge  there  and  a  highway  to 
it  in  1896,  07,  2712. 

Discussion  of  investigations  made  to 
determine  the  rights  of  individuals  and 
those  o\  the  United  States  in  connection 
with  the  improvement  of  Fox  River  and 
Wisconsin  River,  08,  2341. 

If Ci^islation.    ( See  Legal  Proceedings ) . 

Recommendations  of  Senate  Commit- 
tee on  Roads  and  Canals,  Feb.  11,  1839, 
that  the  United  States  make  a  grant  of 
land  for  the  improvement,  76,  ii,  208. 
Acts  of  Congress,  Aug.  8,  1846,  Aug.  3, 
1854,  Mar.  3, 1855,  Mar.  12,  1867,  granted 
five  sections  of  land  per  mile  of  uie  Fox 
River  and  canal  and  lakes  (216  miles)  to 
the  State  of  Wisconsin  to  aid  in  the  im- 
provement, 76,  ii,  223;  70, 1531.  Act  in 
full,  76,  ii,  221.  Act  of  Congress,  July  23, 
1866,  required  a  survey  to  be  made  under 
direction  of  the  Secretary  of  War,  76,  ii, 
230.  Act  of  Congress,  July  11, 1870,  pro- 
hibiting expenditures  until  the  Green 
Bay  and  Mississippi  Canal  Co.  agree  to 
<'onvey  its  property  and  franchises,  70, 
57,  292;  72,  "35.  Act  in  full,  73,  224. 
A(!t  of  Mar.  3,  1875,  relating  to  flowage 
damages,  76,  ii,  397. 

Acts  of  Wisconsin  legistatxire,  June  29, 
1848,  accepting  grant,  76,  ii,  211.  Aug. 
8,  1848,  providing  for  the  improvement, 
76,  ii,  211.  July  6,  1853,  chartering  Fox 
and  Wisconsin  Improvement  Co.,  76,  ii, 


220.  1856.  Requiring  3}  and  4  f.  naviga- 
tion on  Fox  River,  76,  223.  1866.  Or- 
ganizing Green  Bay  and  Mississippi  Canal 
Co.,  76,  ii,  230. 

Legislation  reauired  to  prevent  conflict 
with  owners  or  water  franchises  on  Fox 
River,  78,  222;  to  obtain  title  to  lands 
for  right  of  way.  El.  Ex.  Doc.  74,  S.  Doc. 
6,  43a  Cong.,  2d  Sess.  Flowage  claims, 
and  lowering  the  dams  at  outlet  of  Lake 
Winnebago,  report  of  Maj.  Houston  on, 
76,  ii,  109.  Letter  to  Secretary  of  War 
from  the  Chief  of  Engineers  on  same, 
76,  ii,  424.  Maj.  Houston  recommends 
removal  of  claims  for  damages  out  of 
State  courts  and  reference  to  United 
States  commissioners,  78,  1170.  (See 
also  H.  Doc.  74  and  S.  Doc.  6,  43  Cong., 
2d  sess.)  Excessive  damages  awarded 
by  State  courts,  H.  Doc.  51,  45th  Cong., 
3d  sess. 

Chief  of  Engineers  recommends  inquiry 
into  damages  caused  by  Fox  and  Wiscon- 
sin improvement,  81,  2149. 

Wisconsin  State  law  governing  ascer- 
tainment and  payment  of  damages  caused 
by  Government  works,  81,  2148.  Act  of 
Wisconsin  Territory,  1848,  authorizing 
construction  of  Menasha  Dam,  82,  2185; 
claims  against  United  States  in  1875  for 
damages  caused  by  Menasha  Dam,  82, 
2187.  Report  on  same  by  Maj.  Houston, 
82,  2190. 

'  Awards  for  flowage  claims  previous  to 
1876,  82,  2190. 

Necessity  for  ascertaining  legal  powers 
of  United  States  in  question,  82,  2196. 

Proviso  of  1882,  83,  y27. 

Statement  of  leading  points  in  suit  of 
Syme  vs.  Fuller,  84,  1887;  judgment  for 
Syme  delivered  by  Supreme  Court,  84, 
1896. 

List  of  awards  made  in  1876  for  flowage 
damages,  84,  1891. 

Congress  in  1894  empowered  the  Secre- 
tary of  War  to  control  the  use  of  the 
waters  of  this  waterway,  05,  2661;  and 
in  1896  empowered  the  Secretary  of  War 
to  make  use  of  flush  boards  or  otherwise 
to  make  avail  of  all  the  natural  flow  of 
water  and  prevent  waste,  08,  2344. 

OperatiQns.a 

Wisconsin  River: 

1  §66-67.  Surveys  by  Capt.  Suterand 
Maj.  Warren.     (See  Survei/s.) 

1§6T-6S.  Survey  continued.  Steam- 
er Caffrey  attempted  to  enter  river,  60, 
203. 

1 86§-69.  Snag  boat  Winneconne pur- 
chased ($8,500,  60,  43;  $8,000,  70,  226; 
76,  ii,  242)  and  set  to  work,  60,  43,  190; 
70,  57. 

a  History  of  operations,  87,  2094.    Statement  oftotal  expenditures  on  Fox  and  Wisconsin  rivers,  87, 
2106. 
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1 869-70.  WinMconne  removed  snagB 
from  Portage  to  Sauk  City,  30  miles. 
Drew  too  much  water,  70,  226.  Exami- 
nation by  Maj.  Warren,  76,  ii,  242. 

1  d  70-7 1  •  Work  suspended,  70, 292. 
(See  Legidation.) 

1871-79*  Experimental  work  on 
proposed  canal  crossings  commenced  July 
1,  by  dikes  and  dams  of  brush  and  stone, 
71,  120.  Report  on  same,  7d,  135,  143. 
Result  favoraDle  to  improvement  of  nat- 
ural channel,  72,  132.  Plans  of  wing- 
dams,  72,  144. 

1 8  7d-73«  Same  work  continued  from 
July  1  with  satis^tory  results,  78,  218; 
report  on,  by  Maj.  Huston,  78,  229;  by 
J.  Nader,  78,  244;  74,  170.  39  miles  of 
river  improved,  74,  167,  173. 

1 873-74.  Wing  dams;  detailed  re- 
port on,  74,  169.  Details  of  work  and 
materials  for,  74,  171. 

1874-75.  118  dam8=48,847  1.  f. 
built  to  date,  75 ,  224.  Unfavorable  opin- 
ions expressed  as  to  permanence  of  chan- 
nel, 75,  217.  Tables  of  completed  dams 
built,  75,  224, 227.  Grand  excursion  and 
resolutions,  75,  226. 

1875-76.  Operations  as  before,  76, 
ii ,  399.  Detailed  reports  on  method  of  im- 
provement, 76,  ii,  402, 417, 422.  Reasons 
for  delay  in  completion,  76,  ii,  418.  Ta- 
ble of  completea  dams  built  and  work 
done,  76,  h,  418. 

1876-77.  Results  demonstrate  the 
practicability  of  the  improvement,  77, 
880,  890. 

1 877-78.  Examination  showed  that 
channel  formed  by  work  of  improvement 
had  been  maintained,  78,  1170,  1171. 
Soundings  taken  about  once  a  year  since 
1875  on  upper  improved  section,  78, 1171. 

1878-79.  Repairs  and  extension  of 
dams,  snagging,  bank  protection,  etc.,  79, 
1536.  Operations  suspended  pending  ac- 
tion of  Board  of  Engineers,  70,  1533. 

1 8  79-80.  Repairs  and  extensions  to 
dams  between  Portage  City  and  Wild  Cat 
Bluffs;  five  dams  with  a  total  length  of 
4,625  f.  built  above  Prairie  du  Sac;  530  f. 
of  dam  extension  on  upper  section;  brush 
and  stone  collected,  80,  1951. 

1880-81.  41  wing  dams  with  a  total 
length  of  19,308  f.  constructed  between 
Portage  and  Rocky  Run,  81,  2133. 

1881-83.  7,441  1.  f.  wing  dam  con- 
structed, 82,  2166. 

1883-83.  9,320  1.  f.  wing  dam  con- 
structed, 83,  1713. 

1884-85.  Repairs  to  dams,  85, 2025; 
86,  1686;  87,  2077. 

188 5-86.  Further  efforts  to  improve 
river  by  wing  dams  discontinued,  87, 
2077,  2096. 

"R*ftT    T{.TVER ' 

1873-73.  Works  transferred  to 
United  States  from  Green  Bay  and  Mis- 


sissippi Canal  Co.,  Oct  1,  1872,  73,  225. 
Repairs  on  Lower  Fox  and  to  levee  at 
Montello;  dredging;  quarries  opened,  73, 
226. 

1873-74.  Dredging  on  levels,  re- 
pairs to  old  locks  and  dams  on  Lower  Fox, 
new  lock  and  stone  dam,  surveys  on  Up- 
per Fox .  74, 42.    Detailed  report,  74, 162. 

1874-75.  Lock  and  duns;  repairs, 
surveys,  detailed  reports,  75,  220. 

1 8  75-76.  Portage  Canal  enlargement 
completed;  2  new  locks  and  5  new  dams; 
dredging;  locks  let  by  contract;  contract- 
ors failed.  Reports,  76,  ii,  396, 412, 423. 
Statement  of  work  on  canal  at  Portage, 
76,  ii,  423. 

1876-77.  New  locks,  dams;  dredg- 
ing; line  opened  so  far  as  locks  are  con- 
cemed  June  1,  1876.  Reports,  77,  877, 
880,  888. 

1877-78.  New  dams,  repairinglocks, 
quarrying  stone,  dredging,  etc.,  78, 1169, 
1 174.  Navigation  open  from  Portage  City 
to  Green  Bay,  78,  1169. 

1 8  78-79.  Dredginff,  repairs  of  locks, 
widening  Portage  Canal,  commencement 
of  new  lock,  and  crib  dam,  retaining  wall, 
etc,  70,  153^1547. 

1871>-80.  L/wer  Fox:  Conatruction 
of  new  lock  at  Little  Chute;  construction 
of  revetment  wall  of  Appleton  Canal,  and 
wasteweir  in  third  level  of  same;  canal 
banks  strengthened  and  break  of  Menasha 
repaired. 

Upper  Fox:  460,931  c.  y.  dredffed;  re- 
pairs to  Portage  guard  lock  and  dams  at 
Eureka,  Berlin,  White  River,  and  Prince- 
ton; snags  removed,  80, 1950. 

1886-81.  Lower  Fox:  Completion  of 
new  lock  at  Little  Chute;  construction  of 
masonry  wall  across  head  of  old  guard 
lock;  elevation  of  canal  banks;  comple- 
tion of  revetment  wall  of  Appleton  Canal; 
construction  of  wasteweir  m  Little  Chute 
Dam;  general  repairs  to  locks  and  dama 

l^clper  Fox:  519,473  c.  y.  dredged;  con- 
struction of  lock-tender's  house  at  White 
River;  minor  repairs  to  dams,  locks,  and 
canal  banks,  81,  2133. 

1881-89.  Lower  Fox:  Construction 
of  stone-masonry  lock  at  Kaukaana. 

l^per  Fox:  335,681  c.  y.  dredged;  800 
I.  f.  of  river  bank  protect^  from  vrashing, 
by  piles,  brush,  and  stone,  82,  2165, 2166. 

1883-83.  Ixnuer  Fox:  Construction 
of  retaining  wall  for  canal  bank  above 
Kaukauna;  construction  of  first  new  lock 
at  Appleton,  and  alteration  of  dams  at 
Menasha  and  Appleton  commenced. 

l^er  Fox:  124,208  c.  y.  dredged;  re- 
pairs to  locks,  dams,  and  canal  banks,  83, 
1713. 

1883-84.  Lower  Fox:  Appleton  first 
lock  completed;  sluiceways  and  gates 
built  in  Appleton  Upper  Dam;  water  on 
bars  and  in  canals  deepened  by  dredging; 
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repairs  to  lock  gates,  canal  embankments, 
and  dams. 

lifp^pr  Fox:  Repairs  to  lock  gates  at 
Fort  Winnebago,  Governors  Bend,  Prince- 
ton, Berlin,  and  Eareka,  84,  1872. 

1SS4-85.  Qwer  Fox:  74,371  c.  y. 
dredged;  boats  ana  dredges  repaired,  86, 
2025. 

Lower  Fox:  Bepairs  to  old  lock  at 
Menasba  and  to  Appleton  fourth  and 
Little  Chute  first  \ocks\  new  abutment 
built  and  apron  begun  at  Little  Kaukauna 
Dam;  re^rs  to  locks  and  dams  and 
dredging  m  canals,  85,  2026. 

199^§6.  Upper  Fox:  Old  locks  at 
Governors  Bend  and  Montello  repaired; 
97,596  c  y.  dredjged  from  bars  in  Upper 
Fox;  repairs  to  Eureka  Dun. 

Lower  Fox:  Bight  abutment  and  178 1.  f. 
of  newdamatMenasha  built;  1,506  cords 
stone  blasted  and  removed  from  Menasha 
Channel;  20,449  c.  y.  clay  dredged  from 
outlet  of  Lake  Winnebago;  apron  com- 

Bleted  and  sluice  built  in  Little  Kaukauna 
»am;    repairs  to  locks  and  dams,  86, 
1687. 

1886-87.  Upper  Fox:  Bepairs  to 
locks  and  dams  and  maintenance  of  ex- 
isting depth  of  navigation  by  dredging; 
levee  built  at  White  Biver  Lock,  87, 
2077,  2082,  2087. 

Lower  Fox:  New  lock  built  at  the  Cedars; 
De  JPere  Lock  renovated;  Menasha  Dam 
and  sluice  completed;  Menasha  Channel 
deepened  by  rock  removal;  De  Pere  Dam 
completed;  new  stone  abutment  built  at 
Bapide  Croche  Dam,  and  the  injury  from 
high  water  of  1881  repaired,  87,  2078, 
2082,  2084,  2087. 

1887-88.  161,747c.  y.  dredged  from 
bars  on  the  Upper  Fox;  63,148  c.  y.  gravel 
and  sand  dredged  from  channel  on  the 
Lower  Fox;  repair  and  construction  of 
locks  and  dams;  repair  of  boats  and 
dredges,  88,  1870, 1877. 

1 888-89.  140,882  c.  y.  dredged  from 
bars  on  the  Upper  Fox;  10,883  <•.  y.  ma- 
terial dredged  from  Menasha  Biver;  ex- 
tensive repairs  to  dredging  plant  and  tug- 
boats; construction  of  Appleton  Lower 
Dam  continued;  extensive  repairs  to 
Bapide  Croche  and  Menasha  locks,  89, 
2085. 

1 8  89-90.  Levee  at  Portage  bull  t  un- 
der contract;  new  lower  dam  at  Appleton 
completed;  25,000  c.  y.  dredged;  opera- 
tion, care,  and  repair  of  locks,  dams,  and 
canals.  90,  2366-2376. 

1899-91.  Construction  of  guard  gates 
beyond  at  head  of  Kaukauna  Canal; 
h^d  waU  and  feeder  built  at  head  of  old 
first  lock  at  Appleton;  brush  and  stone 
wing  dam  built  at  Portage  Levee,  91, 
2573;  38,214  c.  y.  dredged  in  Lower  Fox, 
Neenah  Channel,  and  mouth  of  Fond  du 
Lac  Biver,  91,  2578.    Construction  and 


repair  of  plant;  operation  and  care  of 
locks  and  dams,  91,  2580,  2587. 

1891-93.  Guard  eates  at  head  of 
Kaukauna  Canal  completed;  3,117  c.  y. 
of  rock  blasted  and  removed,  and  1,110 
c.  y.  dredged  from  rock  bar  at  river  out- 
let of  De  Pere  Lock;  80,145  c.  y.  dredged 
at  points  on  the  Lower  Fox;  13,577  c.  y. 
dredged  on  Fox  Biver,  between  De  Pere 
and  i^reen  Bay;  buoy  construction  and 
repairs  to  plant,  92,  2217,  2219;  opera- 
tion and  care  of  locks  and  dams,  92, 
2222. 

Fox — ^Wisconsin  : 

1 899-9  3.  Lock  to  replace  an  old  one 
built  at  Portajge,  Wis.;  construction  of 
channel  at  Grignon  Bapids  in  progress; 
new  middle  platform  built  in  the  com- 
bined locks  at  Little  Chute;  a  part  of  the 
Kaukauna  Canal  bank  rebuilt  and  a  part 
of  the  bed  puddled  with  clay;  two  new 
lock  houses  were  built,  and  dredging 
plant  repaired,  93,  2759. 

1 893-94.  Lock  at  Portage  finished; 
dredging  in  Grignon  Bapids  and  in  the 
river  between  Bapide  Croche  Dam  and 
Wrightstown  Bridge  complete;  waste 
weir  and  culvert  constructeKl  at  combined 
lock ;  wing  walls  at  Kaukauna  fourth  lock 
rebuilt;  687  1.  f.  core  wall  constructed  in 
the  canal  banks  of  the  fourth  and  fifth 
levels  at  Kaukauna;  and  locks,  dams, 
houses,  and  dredging  plant  repaired,  94, 
2105. 

1894-95.  Crib  dam  at  Berlin  lock 
completed;  fourth  lock  at  Appleton  re- 
built; waste  weirs  for  Kaukauna  system 
completed;  construction  of  dam  and 
straight  cut  at  White  Biver  lock  begun; 
works,  buildings,  and  plant  repaired,  96, 
2659. 

1895-96.  Crib  dam  at  White  Biver 
lock  completed;  lock  house  and  ware- 
house at  Appleton  lock  completed;  har- 
bor at  Fond  du  Lac  dredg^,  and  bar 
dredged  at  intersection  of  Fox  Biver  with 
Lake  Butte  des  Morto,  96,  2526. 

1 896-9  7.  Waste  weir  constructed  at 
Kaukauna  second  lock;  roadway  built  at 
Appleton  first  lock;  fish  ways  constructed 
in  the  Eureka,  Berlin,  and  White  Biver 
dams,  and  a  small  amount  of  dredging 
done,  97,  2712. 

1 89  7-98.  Crib  dam  and  fish  way  built 
at  Princeton,  and  old  dam  removed;  old 
dam  at  Grand  Biver  removed,  and  con- 
struction of  permanent  crib  dam  be^un; 
harbor  of  reiuge  dredged  at  Stockbndge 
Landing,  Lake  Winnebago; 'bars  in  Wolf 
Biver  dredged,  and  snags  and  other  ob- 
structions removed  from  that  river;  scow 
built,  and  dredging  plant  repaired;  chan- 
nels dredged  below  Kaukauna  fifth  and 
Bapide  Croche  locks,  and  canal  above 
Bapide  Croche  and  Appleton  second  locks; 
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boring  of  Reveral  wells  in  progrees,  98,  ' 
2341.  j 

1  fl9S-99*    Permnnent  crib  dam  with  i 
maftonry  abutments  at  Grand  River  com-  i 
plete<i,  and  old  dam  removed;  fish  ways  ^ 
built  in  3  dams;  channel  dredged  below 
Menasha  lock;  and  miscellaneous  work, 
99,  2789. 

ll«99-1900.  Channels  on  the  Upi)er  ' 
Fox  dredged;  some  dredging  below  Men-  i 
at*ha  lock  and  above  Appleton  fourth 
lock;  revetment  built,  piers  repaire<i  at 
harbor  of  refuge ;  some  dredging  and  some 
snag  removal  on  Wolf  River;  miscellane- 
ous work.  (About  275,000  c.  y.  dredged. ) 
1900,  3712. 

Physleal  ebaracteiintlcs. 

Fox  Rivbr: 

Upper  Fox  described,  76,  ii,  235. 

Lower  Fox  deHcril)ed,  76,  ii,  271. 

Dams  dest'riUNl,  76,  ii,  231. 

Lint  of  damn,  76,  ii,  235. 

List  of  rapids,  76,  ii,  212. 

Anomalous  features,  76,  ii,  270. 

State  of  water  during  season  of  naxdga- 
tion,  73,  222,  225. 

Descent  from  Portage  to  Green  Bay  210 
f.,  68,  308. 

Wisconsin  River: 

Det*cribe<i  by  Maj.  Warren,  76,  ii,  201, 
248,  et  8e(i.;  by  Capt.  Kuter,  H.  Doc. 
68,  39th  Cong.,  2d  sess.,  p.  76;  by  Capt. 
Cram,  76,  218;  by  J.  Nader,  72,  141;  by 
J.  Pierpont,  72, 148;  by  D.  C.  Jenn^,76, 
ii  229. 

Geological  survey,  1852,  76,  ii,  219. 
Formation,  68,  307.  The  Wisconsin 
River  the  outlet  of  Lake  Winnebago,  68, 
310. 

Bars  in  the  Wisconsin  River,  69,  204; 
have  but  16  inches  water,  70,  226.  De- 
scribed by  Maj.  Hounton,  72,  139;  by 
J.  Nader,  72,  132,  142.  Origin  of,  and 
di8<.-ussion  on,  72,  142,  149;  76,  ii,  256. 

Length  of  river  from  Portage  to  mouth, 
118  miles;  ^lencent  at  low  water,  169  f.,  68, 
363,  367.  Table  of  lengths,  slopes,  and 
falls,  76,  ii,  240. 

Discharge  of,  68,  353;  84,  1904;  87, 
2097.    Table  of,  76,  ii,  266,  et  seq. 

Railroad  bridges  across,  serious  obstruc- 
tions, 70,  266;  72,  132,  137;  76,  ii,  221; 
78,  1171.  Fully  described  by  Maj.  War- 
ren, 76,  ii,  260. 

Stage  of  water,  67,  261.  Tables  of,  76, 
ii,  262.  Soundings  in  1876,  77,  879,  891. 
Soundings  of  1878,  78,  1172. 

Anomalous  features,  76,  ii,  270. 

Tables  of  temperature  and  rainfall,  76, 
ii,  250-253. 

Tables  of  river  sands,  sizes,  and  specilSc 
gravity,  76,  ii,  259. 

Tables  of  stages  of  water,  76,  ii,  262. 

Tables  of  water  slopes,  76,  ii,  264, 1276. 


Tables  of  discharge  volumes,  76,  ii,  266, 
et  seq. 

Tables  of  lengths,  slopes,  and  falls,  76, 
ii,  240. 

Comparison  between  Wisconsin  and 
Garonne  rivers.  Wis.  and  Ohio,  76,  ii,  285. 

Drainage  of  Lake  Winnebago,  formerly 
by  Wisconsin  River,  76,  ii,  271. 

Water-gauge  record  at  Portage  City, 
Fort  Winnebago,  and  Goveraors  Bend 
locks,  80,  1966-1977. 

Movement  of  bars,  80,  1959. 

Fox  AND  Wisconsin: 

Description  of  canal  banksat  Kankanna, 
where  settlements  of  private  property  oc- 
curred, alleged  to  be  due  to  work  of  U.  S. 
on  the  caned,  98,  2779. 

Depths  affected  by  the  use  of  vnJber  for 
power  purposes  by  mills  along  the  banks 
of  the  Fox,  94, 2106;  95, 2658, 2665;  96, 
2525. 

Observations  to  determine  the  enor- 
mously varving  discharge  of  the  Fox,  98, 
2345. 

A  sufficient  stage  of  water  for  the  use  of 
mills  along  the  banks  of  the  stream  ob- 
tained by  the  use  of  flush  boards,  98, 2346. 

One  level  of  the  Fox  River  improve- 
ment, that  above  Menasha,  maintained 
by  2  dams,  1  of  them  belonging  to  the 
U.  S.,  98,  2346. 

Plana.   ( See  also  Estimates  and  Projects. ) 

Object  of  the  improvement,  68,  367; 
69,  190.  Plans  of  Capt.  Cram  and  earlv 
works  by  State  engineers  for  2  f.  draft 
described,  76,  ii,  212  et  seq. 

By  Commissioner  Crosswell,  for  Wis- 
consin River,  76,  ii,  215. 

By  Mr.  Westbrook,  for  reservoir  on 
Upper  Wisconsin,  76,  ii,  222,  228. 

By  Maj.  Warren,  for  Wisconsin  River, 
low-water  navigation  of  3  f.  (H.  Doc. 
58,  39th  Cong.,  2d  sess.,  p.  41),  by  dams, 
jetties,  revetments,  etc.,  of  brush  and 
stone  in  connection  with  dredging,  pre- 
ferred to  a  canal  or  locks  and  dams.  £x- 
[)erimental  improvement  to  cost  $50,000, 
68,  315,  352,  360,  368;  69,  191;  76,  ii, 
198 

By  D.  W.  WelUnan,(l)  3-f.  navigation 
by  improvement  of  the  natural  channel, 
(2)  4-f.  navigation  by  addition  of  side 
$427,747fcanab,  13,206,790;  (3)5-f.  naviga- 
ing  b]^  canal  along  river  banks  and  cross- 
tion  river,  $4,164,270;  or  with  4-f.  naviga- 
tion reduced  by  $397,500.  Discoasion  of 
these  plans,  68,  352;  and  of  time  re- 
quired, 68,  356,  368.  Submitted  with 
report  for  1868,  70,  57.  Maj.  Warren 
prefers  the  third  or  canal  plan,  which  he 
estimates  at  $4,000,000,  70,  226;  76,  ii, 
193;  and  specifies  the  order  proposed  for 
the  work,  70,  226;  76,  92.  Discussion 
of  plans,   76,  ii,    228.     Maj.    Hooston 
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prefers  the  natural  channel  plan,  76,  ii, 
400.  Estimates  the  cost  of  the  canal  at 
f  10,000,000,  76,  ii,  401. 

Maj.  AVarren's  full  report,  76,  ii,  190. 
Methods  discussed,  76,  ii,  273.  Dam 
method  impracticable,  76,  ii,  287.  Reser- 
voir system,  76,  ii,  278.  Damsand  locks. 
76,  ii,  289.    Canal  plan,  76,  ii,  289. 

The  general  plan  adopted,  78,  36,  221; 
total  cost  of  $2,600,000,  75,  218. 

European  methods  as  described  by  Mr. 
Stevenson,  75,  218. 

Plans  described  and  discussed  by  Maj. 
Houston,  76,  ii,  399,  400.  Compared 
with  freight  railroads,  77,  880. 

PrlTate  (State  and  corporate) 
urork.     (See  also  Expenditures. ) 

1§48.  State  board  of  public  works; 
surveys  and  plans,  76,  ii,  212. 

1§4I0.  State  board  of  public  works; 
commenced  operations  on  Fox  River  and 
made  examination  of  the  Wisconsin,  76, 
ii,  213. 

1550.  State  board  of  public  works; 
operations  on  Fox  and  Wisconsin  Rivers, 
76,  ii,  213. 

1551.  State  board  of  public  works; 
operations  on  Fox  and  Wisconsin  Rivers 
and  on  Portage  Canal,  76,  ii,  214. 

1653.  State  board  of  public  works; 
operations  on  Fox  and  Wisconsin  Rivers 
and  on  Portage  Canal,  76,  ii,  216.  Re- 
port of  Commissioner  Richardson  on 
Wisconsin  River  dams,  76,  ii,  217. 

1953.  Fox  &  Wisconsin  Improve- 
ment Co.  chartered,  76,  ii,  220.  History 
of,  76,  ii,  220. 

1954.  Report  of  Chief  Engineer  C.  D. 
Westbrook  on  operations  by  Fox  A  Wis- 
consin Improvement  Co.,  76,  ii,  221. 

1 955-59.  Fox  &  Wisconsin  Improve- 
ment Co. 's  operations  on  Fox  River.  Re- 
port of  Chief  of  Engineers,  76,  ii,  224. 

1 96C^-62.  Fox  &  Wisconsin  Improve- 
ment Co. ' s  operations  on  Fox  River.  Re- 
port of  Chief  of  Engineers,  76,  ii,  225, 
228. 

1966.  Fox  &  Wisconsin  Improve- 
ment Co.  sold  out  by  trustees.  Green 
Bay  and  Mississippi  Canal  Co.  organized, 
76,  ii,  230. 

1967-69,  Operations  by  Green  Bay 
&  Mississippi  Canal  Co.,  76,  ii,  241, 
242. 

1973.  Works  transferred  to  the 
United  States,  as  per  report  of  board  of 
arbitrators  (H.  Doc.  185,  42d  Cong.,  2d 
sees.),  whicn  awarded  $325,000  to  the 
company  for  the  property,  rights,  and 
franchise,  $180,000  being  deducted  by  the 
Secretary  of  War  for  property  not  needed 
by  the  United  States;  $145,000  was 
appropriated  (June  10,  1872)  and  paid, 
72,  36;  78,  219.  The  company  retained 
the  water-power  franchise,   a  source  of 
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conflict,  73,  222;  74,  163,  166.  List  of 
works  transferred,  79,  1532. 

Results  of  corporate  work  summed  up, 
H.  Doc.  58,  39th  Cong.,  2d  sess.,  p.  74. 

Fox  River  Improvement  Co.'s  works 
examined  by  Maj.  Houston,  73,  219. 

Railroad  bridges  modified,  75, 224, 226; 
76,  ii,  433,  434;  77,  888. 

History  of  early  explorations,  76,  ii, 
203;  of  early  State  and  corporate  work, 
76,  ii,  212,  220. 

Neenah  &  Menasha  Waterpower  Co. 
granted  permission,  1899,  to  place  8-inch 
nushboards  on  the  Menasha  dam,  00, 
2790,  1000,  3713. 

Projects.     (See  EMimates  and  Fluns. ) 

By  Maj .  Houston,  operations  on  Wiscon- 
sin Kiver,  72, 135.  The  project  adopted, 
at  total  cost  of  $3,745,663,  76,  218;  76, 
ii,  398;  78,  1170. 

The  permanent  works  for  the  improve- 
ment of  the  Fox  and  Wisconsin  rivers 
were  purchased  by  the  United  States  in 
1872  from  the  Green  Bay  &  Mississippi 
Canal  Co.  for  $325,000,  72,  35;  78,  219. 
The  8ul)sequent  project  proposed  slack- 
water  navigation  of  the  Fox  River  by 
replacing  the  temporary  structures  with 
permanent  works  and  the  construction  of 
5  additional  locks  on  the  Upper  Fox,  the 
improvement  of  the  Wisconsin  River  by 
wing  dams  and  dikes,  so  as  to  obtain 
throughout  a  depth  of  6  f.  for  a  width  of 
100  f.;  estimate,  $3,745,663,  75,  218;  78, 
1170;  80,  1952;  87,  270. 

By  Board  of  Engineers,  1884,  for  recon- 
stniction  of  dam  at  Menasha,  below  site  of 
present  dam,  across  full  width  of  Menasha 
Channel,  and  enlargement  of  Neenah 
Channel  by  dredging;  also,  for  purchase 
of  lands  and  structures,  85,  2044;  86, 
1689. 

The  Board  of  Engineers  of  1886  decided 
against  further  attempts  to  improve  the 
low-water  navigation  of  the  Wisconsin 
River  by  wing  dams,  87,  2096. 

By  Capt.  Zinn,  1896-97,  for  dredging  a 
harbor  of  refuge  in  Lake  Winnebago  at 
Stockbridge,  07,  2712. 

By  Capt.  Zinn,  1896,  for  the  removal 
of  snags  and  other  ol)structions  from  Wolf 
River  between  New  London  and  Lake 
Poygan,  a  distance  of  47  miles,  and  for 
dredging  an  80-f.  wide  channel  4}  f.  deep 
at  medium  stage  through  five  bars  amount- 
ing in  length  to  2,000  f.,  and  also  for  the 
removal  of  a  wrecked  steamer;  using  for 
the  purposes  mentioned  the  approppria- 
tion  of  $1,500  made  in  the  act  of  1896, 
07,  2716. 

In  1897  Capt.  Zinn  estimated  it  would 
cost  $180,866.48  to  complete  the  improve- 
ment of  Fox  River,  07,  2714;  in  1898, 
$163,967.52;  acquiring  control  of  dam 
above  Menasha  recommended,  08, 2346. 
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Secretary  of  War. 

AuthoriziHl  by  act  of  July  7,  1870,  to 
adopt  sucli  plaiifl  for  WL^'onsin  River  as 
recommended  l)y  the  Chief  of  Engineers, 

73,  218. 

Action  on  rejwrt  of  board  of  arbitra- 
tors, 72,  35. 

Concurs  in  plans  for  Menasha  Canals 
and  re<iuefits  Attorney-(fCneral  to  defend 
flowage  8uits,  76,  ii,  425. 

Kei*ommends  legislation  as  to  title  to 
lands  for  right  of  way,  H.  Doc.  74,  43d 
Cong.,  2d  8eti8.,  and  S.  Doc.  6,  43d  Cong., 
2d  sens. 

Sarrejt. 

Ifl36,  By  Mr.  Centre,  C.  E.,  under 
directions  of  Col.  Abert,  U.  S.  T.  E.,  en- 
trance to  Fox  River.  Report  dated  Apr., 
1838.     76,  ii,  208. 

1S3T.  By  Mr.  Pettival,  C.  E.,  under 
Topographical  En^neer  Bureau,  of  Fox 
River.  Kei)ort  printed  as  H.  Doc.  102, 
25th  Cong.,  3d  sess.     76,  ii,  208. 

1«39.  By  Capt  Cram,  U,  S.  T.  E., 
of  Fox  River.  Rc^port,  S.  Doc.  318,  26th 
Cong.,  Isf  sew.,  76,  218;  76,  ii,  209. 

IW47.  By  Col.  C.  Whittlesey,  exam- 
ination of  W  isconsin  River  frcmi  source 
to  Portage.  Report  in  (jeological  reiK)rt, 
Lippincott,  Grambo  &  Co.,  Philadelphia, 
1852.     76,  ii,  220. 

1 S49.  By  Dr.  B.  F.  Schumard,  exam- 
ination of  Wisconnin  River  from  Portage 
to  mouth.  Report  in  Geological  rejwrt, 
Lippincott,  Philadelphia,  1852.  76,  ii,  220. 

lS5d.  Geolqeical  survey  of  the  Wis- 
consin by  D.  I).  Owen,  U.  S.  G.  Report, 
Lippincott, Philadelphia,  1852.  76,ii, 219. 

1  §66.  Preliminary  examination  and 
survey  by  Capt.  Suter,  under  direction  of 
Maj.  Warren.  Report,  H.  Doc.  58,  39th 
Cong.,  2d  sees.,  p.  74.  66,  iii,  35;  67,  Sb. 
No  reliable  survey  ever  made  of  the  Wis- 
consin River,  same  document,  p.  95.  De- 
tailed estimate  for  such  a  survey,  same 
document,  p.  103. 

1867.  Survey  of  Wisconsin  River, 
under  direction  of  Maj.  Warren,  by  Capt. 
Suter,  commenced  Aug.  26,  68,  49. 
Fully  de8cril)ed  })y  Maj.  Warren,  76,  ii,  ■ 
243.  Instructions  of  Maj.  Warren  for  sur- 
vey, 68,  303;  76,  ii,  244.  Office  work  by 
D.  W.  Wellman.  Result  of  work  on  sur- 
vey, 68,  363;  76,  ii,  247.  Estimate  for 
additional  survev,  $7,500,  68,  362.  Final 
report  by  Maj.  A^'arren,  76,  ii,  190.  Cost 
of  all  surveys  under  Maj.  Warren  for  this 
improvement,  $39,000,  76,  ii,  201. 

1874.  Survey  under  direction  of 
Maj.  Houston  for  northern  transportation 
route  to  the  seaboard,  74,  161;  76,  ii, 
521.    Survey  of  channel  of  Fox  River, 

74,  166.  Survevs  of  Upper  Fox  River 
completed,  75,  216;  described,  75,  222; 
platted,  76,  ii,  398. 


lS7ft-7§.  Soundings  taken  about 
once  a  year  on  upper  improved  section 
of  Wisconsin  River,  78,  1171.  Soond- 
ines  of  1878,  78,  1172. 

Examination  of  Wisconsin  River,  Port- 
age to  Merrill,  made,  1882,  under  direction 
of  Lt.  Col.  Houston,  84,  1939. 

Survey  of  Fox  River,  De  Pere  to  Green 
Bay.  made,  1888,  under  direction  of  Maj. 
Davis,  80,  2086. 

Minor  surveys  and  examinations,  93, 
2763;  05.  2659;  06, 2528;  07,  2712,  2716. 

Examination  as  to  the  neceesity  and 
advisability  of  building  a  protection  wall 
at  Kaukauna.  ordered  oy  act  of  Jaly  13, 
1892,  made  in  1892  by  Maj.  Gregory, 
(report  unfavorable),  08,  2779. 

Harbor  at  mouth  of  Fond  du  Lac  sor- 
veyed  in  1894-95,  05,  2664. 

hurvey  for  a  harbor  of  refuge  on  the 
east  shore  of  Lake  Winnebago,  ordered 
by  act  of  June  3,  1896,  made  under  the 
direction  of  Capt.  Zinn  in  1896  (see  Proj- 
ects), 07,  2716. 

Examination  of  Wolf  River  with  a  view 
to  removal  of  bars  and  snass  below  Sha- 
wano, ordered  by  act  of  June  3,  1896, 
made  in  1896  under  direction  of  Capt 
Zinn  (see  Projects),  07,  2716. 

Congress  in  1896  directed  that  a  thor- 
ough investigation  of  the  character,  limi- 
tations, and  description  of  the  property 
and  rights  of  the  United  States  in  con- 
nection with  the  improvement  of  Fox 
and  Wisconsin  rivers  oe  made  under  the 
direction  of  the  Secretary  of  War,  made 
by  Gen.  E.  S.  Bragg,  report,  08,  2353. 

Surveys  of  land  required  along  the 
river  for  which  clear  title  should  be  ob- 
tained in  progress,  1900,  1000,  3713. 

Maps: 

Map  and  profile  of  entire  route,  War^ 
ren*8  report,  pi.  1,  76,  ii,  296. 

Mouth  of  Wisconsin  River,  Warren's 
report,  pi.  2,  76,  ii,  296. 

Wisconsin  River  in  sections,  Warren's 
report,  pis.  3-8,  76,  ii,  296. 

Portage  Canal  and  parts  of  Wisconsin 
and  Fox  rivers,  Warren's  report,  pi.  9, 
76,  ii,  296. 

Profiles  of  stages.  Lake  Winnebago,  etc., 
Warren's  report,  pi.  10,  76,  ii,  296. 

Sketch  map-  and  section,  Wisconsin 
River  and  valley  (Warren),  76,  ii,  245. 

Bars  in  Wisconsin  River  (Warren), 
76,  ii,  256. 

Former  extent  of  Lake  Winnebago, 
(Warren),  76,  ii,  271. 

Wisconsin  River  canalized  (Warren), 
76,  ii,  282. 

Characteristic  sections  and  plans  Wis- 
consin River  (Warren),  76,  ii,  284. 

Route  (Warren's  report,  map  cover), 
76,  ii,  284. 

Canal  at  Menasha,  76,  ii,  410. 
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Route  (Father  Marquette),  76,  ii,  206. 

Sketches  showing  wing-dams  of  1871-72, 
72,  134. 

Method  of  improving  Wisconsin  River, 
76,  ii,  408. 

Dam  and  lock  details  on  Fox  River, 
76,  ii,  416. 

View  of  mouth  of  Wisconsin    River 


(Warren's  report,  map  cover),  76,  ii,  296. 

Land-office  maps  very  unreliable,  H. 
Doc.  58,  39th  Ck)ng.,  2d  sess.,  p.  73. 

Scale  of  maps  and  progress  on,  68,  363; 
69,  191;  76,  li,  398. 

Survey,  Wisconsin  River,  described 
(Warren),  76,  ii,  247. 

90,  2366;  98,  2348. 


Appi*opiiatloiis.a 

1885, 

$46,687.40 

1886, 

42,622.00 

1887, 

42,061.65 

1888, 

52,204.77 

1889, 

48,329.62 

1890, 

76,874.27 

1891, 

68,989.00 

1892, 

55,989.98 

1893, 

33,551.90 

1894, 

36,958.24 

1895, 

40,438.60 

1896, 

50,225.16 

1897, 

66,317.49 

1898, 

62,597.03 

1899, 

66,959.21 

1900, 

73,064.65 

FOX  RIVER,  WIS.,  LOCKS  AND  DAMS  (Operating  and  care). 

(See  Fox  River ^  Wis.) 
• 

L.  M.  Mann.  Reports,  96,  2666;  96, 
2535;  97,  2720;  98,  2396;  99,  2795; 
1900,  3724. 

literal  proceedlnii^ft. 

Illegal  use  of  water  by  manufacr^ries 
on  the  lower  Fox,  96,  2535. 

Enforcement  of  the  rules  and  re^ila- 
tions  of  the  Secretary  of  War  for  naviga- 
tion and  use  of  locks  and  canals  the 
means  of  bringing  al)out  more  satisfac- 
torv  conditions  for  all  concerned,  98, 
2396. 

Obntruetlons. 

The  use  of  the  waters  of  the  waterway 
by  manufactories  along  the  banks  a  cause 
of  low  water,  96,  2535. 

Operatloni. 

1§93.  Channels  of  river  and  canals 
of  the  system  dredged,  lock-houses,  locks, 
dams,  canal  banks,  and  dredging  plant 
repaired.     (See  each  annual  rejwrt. ) 

See  tables  of  dredging  from  1894  in 
each  annual  report. 

Physical  eharaeterlstlcs. 

Discharge  ol)servation8,  96,  2537;  97, 
2721,  2722,  2750;  98,  2397. 
Hydrograph  of  Oshkosh  water  gauge, 

98,  2396. 
In  1896-97  the  water  of  the  waterway 

was  maintained  for  the  first  time  at  tlie 
level  of  the  dam  cres^ts,  and  such  main- 
tenance was  due  to  the  enforcement  of 
the  rules  and  regulations  of  the  Secretary 
of  War  for  the  regulation  of  the  naviga- 
tion of  the  waterway,  97,  2720. 

Horsepowers  of  ea<;h  of  the  Govern- 
ment and  private  dams  of  the  waterway, 
97,  2722,  272S. 

Statistics  of  water  ])Ower  of  the  lower 
Fox  River,  97,  2732. 

Hydrographs,  99,  2804;  1900,  3724. 

Survevd 
Minor,  96,  2649;  97,  2730;  98,  2401; 

99,  2803;  1900,  3722. 
Maps.     Index,  97,  2751. 


Total,  863,870.97 

Commerce. 

The  commerce  of  the  lower  Fox  in- 
creased by  the  maintenance  of  the  waters 
of  the  waterway  at  the  height  of  the  crests 
of  the  various  ^ams,  98,  2397. 

Contracts. 

Details  of  ex])enses  given  in  each  an- 
nual report. 

1S99.  G.  Ryan,  hull  and  cabin  for 
towboat,  $5,635,  1900,  3723. 

Engineers. 

Ch lEP  OF  Eng  I NEER8.  Rcports,  93 ,  358 ; 
94,  330;  96,  367;  96,  323;  97,  407;  98, 
399;  99:  473;  1900,  537. 

Engikeess  in  CnARGE: 
Maj.  J.  F.  Gregory,  1892-94.    Reports, 

98,  2766;  94,  2111. 

Capt.  C.  F.  Palfrey,  1895.  Report,  95, 
2666. 

Capt.  G.  A.  Zinn,  1896-98.  Reports, 
96,  25:«;  97,  2719;  98,  2395. 

Capt.  J.  G.  Warren,  1899-.     Reports, 

99,  2794;  1900,  3721. 

AsSISTA  NTS  * 

S.  Whitney.  Reports,  93,  2767;  94, 
2111. 


a  Expenditures  under  permanent  indefinite  appropriation  provided  by  act  of  July  5, 18W,  foroperit- 
ing  and  keeping  in  repair  canals  and  other  public  works. 
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A  pproprlal  ionn. 

18S2,  $10,0(H),  83,  m2. 
1894,   2,(XK),  95,  1076. 


Total,  12,0()0 

Commerce. 

Statement  (»f  niannfiu*tnrin^  induptriep 
concemtHl.  Value  an<l  c^jiacity  of  the 
Frankf«)nl  Arsenal.     82,  820,  827. 

ContraetK. 

1 M N 3.  A meriean  Dreciging Co. ,  d re<lg- 
iiig,  28  oenta  pt^r  c.  y.,  83,  612. 

Enffliieem. 

Chief  of  Kxciineerh.  Reports,  81, 129; 
82,  127;  83,  117;  84,  127;  86,  119;  86, 
116;  87,  78;  88,  77;  06,  l.'U;  96,  121. 

Kncineekm  in  Ciiak<}e: 
Capt,    \V.  Ludlow,    1881-83.     Refmrt, 

82,  822. 

Lt.  (\>1.  <;.  Weitzel,  l8S:]-84.     ReiH)rt, 

83,  611. 

Maj.  W.  H.   Heuer,  1884-85.     ReiK)rt, 

84,  810. 

Lt.  Col.  H.  M.  Rol)ert,  1885-88.  Re- 
IK)rts,  86,  8:;6;  86,  82^);  87, 799;  88,  698. 

Maj.  (\  W.  liayniond,  18<K)-96.  Re- 
port.^,  96,  1075;  96,  935. 

A  S8 1  ST  A  nth: 
E.  A.  (iiesler.     Report,  82,  824. 
A.  Stierle.     Re|)ortfl,  83,612;  84,  811. 
K.  D.  ThonipHon.     Re[K)rt,  96,  937. 

Operutlonfi. 

lNMtl-»:i.  :i5,178  e.  y.  (lre<lge<i  from 
the  channel,  83,  612. 


PliyRleal  eharaeteiistics. 

DeBcri[)tion  of  creek  and  its  obstmc- 
tions,  82,  823. 

PlanM. 

Col.  Robert  reporto<i,  1888,  commercial 
interests  of  the  creek  did  not  warrant 
further  appropriations,  88,  698,  699. 

PrfTate  (eorporate)  urork. 

The  Pennsylvania  R.  R.  Co.  straight^ 
ened  the  channel  of  the  creek  at  its  own 
expense  between  Tulip  and  Rosborough 
.streets  in  1896,  96,  936. 

Projeets. 

By  Capt.  W.  Ludlow,  1882,  channel, 
mouth  of  the  creek  to  Frankford  Avenne 
Bridge,  ha\ang  a  low- water  depth  of  7  f. 
at  the  mouth,  decreasing  to  3  f.  at  the 
bridge,  with  a  bottom  width  of  50  f. ;  es- 
timate $40,000,  82,  823.  No  further  op- 
erations recommendeti,  84,  811;  87,  79i9. 

Congress,  1894,  made  an  appropriation 
for  the  straightening  of  the  creek  between 
Tulip  and  Roxlx>rough  streets,  Philadel- 
phia, 96,  1075.  The  Pennsylvania  R.  R, 
was  given  i)ermis8ion  to  do  the  work  by 
the  Secretary  of  War  under  certain  ixni- 
ditions,  96,  937. 

Surveys. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made,  1882,  under  direction  of  Cant 
W.  Ludlow,  82,  822. 

Survey  made  under  the  direction  of 
Maj.  Raymond,  1896,  96,  936. 

Maps.     96,  1076. 


FRANKFORT  (AUX  RECS  8€1E§)  HARROR,  MICH.a    (See  Grand 

Haven  IJarbory  Mich, ) 


AppropriatioTM.^ 

isr6,  |;S8,541.(K),  66,  iii,  10,  ;i5,  iv,  91. 

18()7,  10,000.00,  67,  26. 

1868,  10,000.(K)  (allotte<l),  68,  36. 

1869,  29,318.85  (allotted),  69,  22. 

1870,  8,115.(K),  70,  40,  129. 

1871,  10,0(H).00,  71,  38. 

1872,  10,0(H).(H),  72,  36. 

1873,  10,(KK).(K),  73,  37. 

1874,  10,000.00,  74,  42. 

1875,  10,0(K).(K),  76,  47. 

1876,  3,(XK).(X),  76,  100. 

1878,  8,8(K).00,  78,  120. 

1879,  4,0()0,(H),  79,  162. 

1880,  5,000.00,  80,  2010. 

1881,  10,0(KI(X),  81,  2201. 

1882,  15,000.00,  82,  2284. 
1884,  5,000.00,  84,  1974. 
1886,  7,000.00,  86,  1758. 
1888,  8,000.00,  88,  1902. 


Appropriations — ^Continued. 
1890,  10,000.00,  90,  2812. 
10,000.00,  92,  2320. 
50,000.00,  96,  2814. 
15,000.00,  96,  2714. 
35,000.00,  99,  2945.   . 


1892, 
1894, 
1896, 
1899, 


Total,  381,774.85 

Commeree. 

Benefit  of  improvement,  66,  iv,  95;  68; 
135;  71,  185. 

Importance  as  harbor  of  refuge,  68, 135; 
71,  177,  185;  76,  100;  77,  903. 

Contraets. 

1  §66.  Macdonnel  _  <fe  Co. ,  ^  materials 
and  labor,  66,  iv,  94. 

1  §66-69.  Whitwood  &  Hubbell, 
materials  and  labor,  66,  iv,  94,  95;  67, 
59,  119;  69,  86. 


n  Survey. —Report.  Got.  14.  1k<v1;  estimate  $88,.M1.}     H.  Doc.  No.  482.  .Vith  Conu..  2d  aew.) 
ft  Allotment  of  1hi;9  called  $:Jl..'iUO,  69,  30.    Transierred  from  appropriation  for  thia  harbor  to  Gmnd 
Haven,  Mich..  SLsm.  70.  40,  129.    Statementfi  of  appropriations,  74,  175;  76,  ii,  465;  79, 1602, 
c  Failed  to  furniyh  bonds,  66,  iv,  94. 
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1S71.  C.  S.  Stevens, «  materials  and 
labor,  71,  132.  T.  8.  White,  dredging, 
71,  132.     W.  Nichols  labor,  71,  134. 

1 S  72.  Bird  &  Michle,  pier  extension , 
73,  260. 

1973.    W.   Nichols,   pier  extension, 

73,  260. 
1§74*    W.  L.  Smith,  pier  extension, 

76,  244. 

1975.  T.  L.  Roeser  &  Co.,  pier  exten- 
sion, 76,  244;  76,  ii,  4W. 

IS 77.  R.  M.  Steel,  pier  extension, 
77,902. 

1§7S.  H.  S.  Dale,  pier  extension,  79, 
1601. 

1  §  79.  U .  S.  Dal e^  materials  and  lal>or, 
80,  2010.  Closed  before  completion,  80, 
2009. 

1§90.  N.  G.  Dodge,  dredging,  15 
cents  per  c.  y.,  81,  2201. 

]§li2.  Dewar  &  Wing,  pier  construc- 
tion, 88, 1808.  Green  Bay  Dredge  &  Pile 
Driver  Co.,  dredging,  24  cents  per  c.  y., 
83,  1809. 

1§§6.     D.  Dake,  materials,  86,  1758. 

18§7«  L.  E.  Allen,  repair  and  exten- 
sion of  pier,  87,  2179. 

1S89*  Truman  &  Cooper,  break- 
water construction,  $8,081.58,  89,  2168. 

1S91.  Gaylord  &  Wing,  timber, 
plank,  and  hemlock,  |18,  $15,  and  $10  per 
M  f.  B.  M.;  G.  W.  Crouter,  l)6lts,  spikes, 
and  nails,  3  cents  per  pound ;  F.  A.  Hagen, 
stone,  $2.24  per  cord,  91,  2675. 

1893.  F.  S.  Chandler,  dredging,  14 
cents  per  c.  y.,  $7,000,  93,  2907. 

1II95.  D.  A.  &  Wm.  McLeod,  pier 
extension,  $21,188.66,  95,  2815. 

1896.  W.  A.  Starke,  dredging,  97, 
2939. 

1897.  N.  J.  Gaylord,  pier  repairs, 
$7,417.89,  97,  2941. 

1898.  R.  B.  Rice,  pier  repairs, 
$2,846.98,  98,  2531. 

1899.  Greens  Dredging  Co.,  dredi?- 
ing,  99,  2946. 

1900.  R.  Ijove,  extension  and  repair 
of  piers  (removing  old  work,  dredging, 
piles,  timber,  ironwork,  stone  tilling), 
$24,a31 .65.  Greens  Dredging  Co. ,  dredg- 
ing.    1900.  3927. 

Chief  of  Engineers.  Reports  66,  2, 
5,  ii,  41,  iii,  10,  35;  67,  20,  26;  68,  :«; 
69,  30;  70,  39;  71,  38;  72,  36;  73,  36; 

74,  42;  76,47;  76,100;  77, 105;  78, 120; 
79,  161;  80,  214;  81,  290;  82,  2^5;  83, 
292;  84,  294;  85,  315;  86,310;  87,  278; 
88,  252;  89,  294;  90,  265;  91,  337;  92, 
322;  93,  278;  94,  351;  96,386;  96,  342; 
97,  432;  98,  421;  99,  501;  1900,  5(^5. 

Board  of  Enqinbers.  Convene<l  Julv 
20,  1882,  at  Grand   Rapids,   Mich.,    by 

"Annulled 


S.  O.  No.  65,  C.  of  E.,  1882,  to  report 
upon  modification  of  crib  superstructure 
as  proposed  by  Maj.  Heap.  Keix)rt,  83, 
1811.  (Majs.  Houston,  dmith,  and 
Benyaurd. ) 

Eng INKERS  IN  Charge: 

Capt.  G.  G.  Meade,  1859,  66,  33. 

Col.  T.  J.  Cram,  1864-65,  66,  2,  5. 
Report,*66,  13,  32. 

Maj.  J.  B.  Wheeler,  1866-69.  Reports, 
66,  iv,  91,  94,  98;  67,  117,  252,  258;  68, 
135. 

Capt.  F.  U.  Farquhar,  1869-72;  69,85, 
101;  70,  128;  71,  132;  72,  176. 

Capt.  S.  M.  Manntield,  1872-79.  Re- 
ports, 72, 185;  73,  260;  74,  174;  76,  244; 
76,  ii,  464;  77,  902;  78,  1201;  79,  1601. 

Maj.  F.  Harwood,  1880-82.  Rei)orts, 
80,  2009;  81,2200. 

Maj.  D.  P.  Heap,  1882-83.  Rei)ortfl, 
82,  2283;  83, 1810. 

Capt.  I).  W.  I>ockwootl,  1883-87.  Re- 
ports, 83, 1807;  84,  1973;  86,  2068;  86, 
1757*  87  2179 

Maj.  S.  M.  Mansfield,  1888^89.  Re- 
port, 88,  1901. 

Maj.  W.  Ludlow,  1889-93.  Reports, 
89,  2167;  90,  2612;  91,  2674;  92,  2318; 
93  2905 

Lt.  Coi.  G.  J.  Lydecker,  1894-96, 1898. 
Reports,  94,  2230;  96,  2813;  96,  2712; 
98,  2529. 

Capt.  C.  McD.  Townsend,  1897.  Re- 
port, 97,  2^)29. 

Capt.  C.  Harding,  1899—.  Reports,  99, 
2944;  1900,  3925. 

Assistants: 

Ca})t.  A.  Mackenzie.  Reports,  67, 
117;  68,  136. 

Lt.  E.  A.  Woodruff,  70,  39. 

F.  W.  l^hnartz.     Report,  1900,  3925. 

Ell  1 1  mates.     (See  FlanJt  and  Projects.) 

Col.  Cram,  pier  extension  and  dredg- 
ing, ^88,541,  66,  36. 

Maj.  J.  B.  Wheeler,  sheath  piling  and 
pier  extenei(m,  ^68,756.()0,  66,  iv,  95. 
Pier  extension  and  dredging,  $92,830.50, 
$34,388.50,  67,  258,  259.  Cbinpletion, 
$146,000,  67,  117;  68,  35. 

Maj.  F.  r.  Farquhar,  increasing  length 
of  j)iera  and  the  depth  of  water,  $60,000; 
completion,  $56,000,  71,  132;  72,  36. 

(^apt.  Mansfield,  dredging,  $10,000,  72, 
185.  To  increase  the  length  of  the  piers 
and  dredging,  $40,536.58,  79,  162,  1601. 

Operations. 

l§67-6§.  Close  piling  completed; 
315  f.  sheath  piling;  criKw  refilled;  super- 
structure built;  117,573  c.  v.  dredged; 
514  1.  f.  south  pier  built,  68,  35,  ia5;  76, 
ii,  466. 

.  72,  176. 
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1 S69-69.  382  cordfl  of  stone  and  100 
cords  of  brush  put  in  piers;  12,641  c.  y. 
dredged,  69,  86;  74,  174. 

11169- YO:  26,246  c.  y.  dredged;  320 
l.  f.  north  pier  built,  70, 39, 128;  74,175. 

Ifl70-71.  210  1.  f.  of  wings  built; 
dredging;  64  1.  f.  north  pier  buil^  71,  38, 
132;  74,  175. 

1117 1-79.  64  1.  f.  superstructure 
built;  64  1.  f.  north  pier  built;  ^  1.  f. 
south  pier  built,  72,  36,  176;  74,  175. 

lH7a-7;{.  I*ier  extension;  65  1.  f. 
south  pier  built,  73,  36,  260. 

IS 73-74.  l^er  extension;  150  1.  f. 
south  pier  built,  74,  42,  174. 

1S74-75.  I)re<lging;  2,400  c.  v.  re- 
moved; 50  1.  f.  south  pier  built,  75,  47, 
244. 

1979-76.  Superstructure  built;  18,- 
195  c.  y.  dretlped;  100  1.  f.  north  pier 
built,  76,  100,  ii,  464. 

1S76-77.    Repairs,  77,  902. 

1S77-78.  Old  work  refille<l  with 
stone;  50  1.  f.  south  pier  built,  78,  120, 
1201. 

1S78-79.  Pier  extension;  50  1.  f. 
north  pier  built;  50  I.  f.  south  pier  built, 
79,  161,  1601. 

1879-SO.  13,350  c.  y.  dretlged,  80, 
2009. 

1S§6-§1.  13,500  c.  y.  dredged,  81, 
2200. 

16§l-fia.  100 1.  f.  crib  work  sunk  in 
extension  of  south  pier;  cribs  at  outer  end 
of  south  pier  leveleil  up  and  superstruc- 
ture built;  77  cords  of  stone  placed  in 
superstructure,  82,  2283.  Plan  by  Maj. 
Heap,  18S3,  for  modified  crib  super- 
structure, 83,  1808,  1810,  1811. 

llt82-83.  Work  on  modifiec^l  super- 
structure completed;  10,028  c.  y.  dredged; 
50  1.  f.  of  crib  work  added  to  south  pier, 
88,  1808. 

1  §83-84.  Modified  superstructure 
placed  on  end  crib  of  soutn  pier,  84, 
1973. 

1884-85.  337  1.  f.  revetment  on 
north  side  of  channel  and  187  1.  f.  on 
south  side  rebuilt,  85,  2068. 

1886-87.  396  1.  f.  north  revetment 
completed;  230  f.  south  revetment  re- 
paired; south  pier  extended  50  f.,  87, 2179. 

1889-90.  South  pier  extended  lOOf., 
90,  2612. 

1890-91.  3,900  c.  y.  dredged,  91, 
2674. 

1891-93.  22,770  c.  y.  dredged;  re- 
pairs to  piers  and  revetment,  92,  2318. 

1892-93.  37,106  c.  y.  dredged  and 
gauge  reading '  made,  93,  2906. 

1893-94.  General  repairs  in  prog- 
ress and  6,933  c.  y.  dredged,  94,  2231. 

1894-95.  16,175  c.  y.  dredged  and 
pier-extension  work  in  progress,  96, 2814. 

1 895-96.  Pier  extension  continued, 
96,  2714. 


1896-97.  Pier  extension  completed 
and 'minor  repairs  made;  37,593  c  y, 
dredged,  97,  2939. 

1 89 7-98.    Minor  repairs  made  to  old 

Siers  and  two  unserviceable  parts  rebuilt, 
8,  2529. 

1898-99.  Completion  of  repair?  to 
south   pier;    filling  of  various  parts  of 

Siers  with  stone;   25,831  c.  v.  dredged, 
9,  2944. 

1899-1900.     17,457  c.  y.  dredged; 
extension  and  repair  of  north  pier  and 
.  repair  of  south  pier  in  progress,  1900, 
;  3925. 

Ptaysleal  characterifiiic«. 

Annual  shoaling,  1900,  3925. 

Plans.     (See  Esiimateji  and  I^ofecU,) 

By  Capt.  Farquhar,  to  change  the  pier 
construction  from  crib  to  pile  work,  69, 
102.  To  extend  the  piers  390  f.  and 
dretige  to  14  f.,  70,  129. 


(corporate)  urork. 

Two  pile  piers,  filled  with  cord- wood 
and  stone,  extending  into  the  lake  600  f., 
built  by  a  company  for  harbor  improve- 
ment, cost  116,000,  66,  33. 

In  1896  the  Toledo  &  Ann  Arbor  Rail- 
way Co.  received  permission  from  the  Sec- 
retary of  War  to  add  400  f.  to  the  south 
I)ier  extension  under  the  supervision  of 
the  Engineer  officer  in  charge  of  the  dis- 
trict, 96,  2714;  work  done  in  1897,  97, 
2939. 

Projectn.     (See  Estimates  and  Plans.) 

By  Col.  Cram,  1866,  dredging  new  out- 
let through  strip  of  land  separating  Lake 
Aux  Becv  Scies  from  Lake  Michigan,  and 
building  two  parallel  piers  200  f.  apart, 
extending  from  12-f.  soundings  in  the 
inner  lake  to  same  depth  in  Lake 
Michigan;  estimate,  $88,541,  66,  34,  36. 
Amended  m  1875  and  in  1879  to  $254,196, 
81,  2201;  87,  2179. 

By  Maj.  J.  B.  Wheeler,  sheath  piling 
and  refilling  cribs  with  stone,  66,  iv,  95. 
Increasins:  length  of  piers  and  dredging, 
67,  117.  " 

By  Capt.  Mansfield,  to  extend  the  south 
pier  farther  into  the  Lake  than  the  north, 
73,  261.  For  additional  pier  extension, 
79,  161,  1601. 

By  Maj.  Harwood,  1881,  completion  of 
improvement  by  dredging,  and  550 1.  f.  of 
pier  extension;  estimate,  $100,000,  81, 
2201. 

The  act  of  1896  authorized  a  channel 
depth  of  18  f.,  97,  2939. 

SnrTeyn. 

By  Lt.  O.  M.  Poe,  1859,  66,  33. 

By  W.  H.  Hearding,  67,  117,  126;  68, 
137.' 

Soundings  taken,  1872,  76,  ii,  467;  77, 
902. 

Maps.     82,  2284;  88,  1808;  84,  1973. 
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VVLANULXS 


FR AMKLiIN.     ( See  AUeghmy  River. ) 

€ITY,   TA.,   'to   CAPE   CHARLES,  VA.  (Internal 

Mratemray  fW»ni).    (See  Chincoteague  Met,) 


Conuneree. 

Not  sufficient  to  warrant  improvement 
asked  for,  05,  1159. 
Description  of,  06,  1161. 

En^tneers. 

Chief  of  Enoimbbrs.  Report,  05, 
151. 

Enoimeer  in  Charge.  Maj.  W.  F. 
Smith,  U.  S.  Agent,  1895.  Report,  05, 
1158. 

FREOERICKSRURO. 


Assistant.  A.  Stierie.  Report,  05, 
1159. 

Plijrtlcal  cbaracterlstiC8. 

Description  of,  05,  1159. 

Surrejri* 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  under  the  direction  of  Maj. 
Smith,  1894  (see  Commerce) ^  05,  1159. 


(See  Rappahannock  River ,  Va.) 


FREEDOR.     ( See  Ohio  River, ) 

m 

FREEDOM  AMR  ROCHESTER,  PA.  (lee  harbor).     (See  Ohio  River 

at  Rochester  and  Freedom^  Pa, ) 

FREEPORT,  CHAIVMEL.  COMNECTINO,  WITH  GREAT  SOUTH 

RAY,  N.  Y. 


Conuneree. 

Chiefly  in  oysters,  03,  1137. 

Eni^neers. 

Chief  of  Enqinbbrs.    Report,  08, 118. 
Engineer  in  Charge.    Capt.  T.  L.  Ca- 
sey, 1893.     Report,  03,  1136. 


Pliyileal  etaaraeterlstles 

Description  of,  03,  1136. 

Surreyi. 

Examination  ordered  by  act  of  July 
13,  1892,  made  by  Capt.  Casey,  1892  (re- 
port unfavorable),  03,  1136. 


FRENCH  RROADa  AND  LITTLE  PIOEOIV  RIVERS,  N.  C.  AND 

TENN. 

Part:  Appropriation. 

A— French  Broad  River,  N.  C.  andTenn 930,000 

B— French  Broad  River,  N.  C 13,000 

C— French  Broeui  and  Little  Pigeon  rivers,  Tenn 80, 000 

Total 123,000 


Part  A.— Freneta  Rroad  River,  Tenn.  and  IV.  C. 


Approprtatlom. 

1876,  $10,000,  76,  140;  77,  66,  368. 

1878,  15,000,  78,  74,  523. 

1879,  5,000,  70,  88,  649 


Total,  30,000 

Commeree. 

Unimportant,  71, 63, 491;  76,818;  76, 
720. 

Enslneert. 

Chief  of  Enqinebbs.  Reports,  70, 
32.  65;  71,  63;  76,  78;  76,  87;  77,  66; 
78,  74;  70,  87. 

Enqineers  in  Charge: 

Maj.  G.Weitzel,  1870.    Report,  71, 491. 

Maj.  W.  McFarland,  1875-77.  Reports, 
76,  817;  76,  718. 

8.  T.  Abert,  U.  8.  C.  E.,  1877-81.  Re- 
ports, 77,  368;  78,  522,  525;  70,  648. 

a  Survey— Report  July  15, 1832.    ( H 


Assistants: 

Lt.  M.  B.  Adams.     Report,  71,  491. 

R.  C.  McCalia.  Reports,  76,  818;  76, 
720. 

Operations. 

Early  operations,  71,  492,  493. 

History  of  operations,  70,  648. 

1877-7§.  Removal  of  snagH,  etc., 
and  quarrying  rock  for  wing  dams,  78, 
74,  537. 

1§  78-79.  Dredging,  and  construct- 
ing wing  dams,  70,  87,  648. 

Phy§leal  eharaeterlstles. 

Description,  71,491;  76,819;  76,721; 
78,  528. 

Plans.     ( See  Projects. ) 

By  Lt.  Adams,  1870,  rendering  the  river 
navigable,  Danbridge  to  mouth,  with  dams 
at  various  shoals;  estimate,  $150,000,  71, 
493,  494. 

Doc.  No.  4S2,  &5th  Cong.,  2d  seta.) 
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FRENCH  BROAD  AND  J^ITTLE  PIGEON  RIVERS,  N.  €.,  AMO 

"JNN. — Continued. 


Part  A.— French  Broad  River,  Tenn.  and  N.  €• — Continned. 


By  R.  C.  McCalla,  1875,  2J-f.  channel, 
Brevard  to  Buncombe  (>)unty,  by  re- 
moval of  loope  rock,  Imwiderp,  etc. ;  e«*ti- 
mate  $29,687.50;  revi8e<l  bv  Maj.  McFar- 
land  to  $41,610,  75,  818,  820. 

By  Mai.  McFarland,  1876,  2}-f.  chan- 
nel, Henderson  County  line  to  Ilolston 
River,  by  winj?  damson  upper  and  lower 
sections  and  locks  and  dams  on  middle 
section;  estimate,  upper  section,  $125,000; 
lower  8e<-tion,  $150,(HH),  76,  719. 

By  8.  T.  Al)ert,  1878,  channel,  Brevard 
to  Asheville:  1st,  with  French  movable 
dams,  $82,816.20;  2d,  American  system 
of   locks  and  dams,  $78,290;  8d,  wing 


dams  and  excavations,  $45,530,  78,  534, 

538. 

Projects.     ( See  P/arur. ) 

By  S.  T.  Abert,  1878,  2}  f.  of  water,  by 
removing  snags  and  constructing  groins 
and  wing  dams;  estimate,  $45,500,  78, 
74,  527,  5:i8;  79,  648. 

Surveys. 

By  Lt.  M.  B.  Adams,  1870,  under  di- 
rection of  Maj.  Weitzel.    Report,  71, 491. 

By  R.  C.  McCalla,  1874-75,  under  di- 
rection of  Maj.  McFarland.  Report,  75, 
817, 818.     In  1875.     Report,  76,  718, 720. 

By  S  T.  Abert,  1877.  Report,  78, 522, 
525. 


Part  R.— French  Rroad  River,  ^.  €. 


Approprtatlonn. 

1880,  $3,000,  80,  793. 

1881,  5,000,  81,  980. 

1882,  5,000,  82,  1059. 


Total,  13,000 

Ennlneers. 

Chief  op  Engineers.  Reports,  80, 
117;  81,  157;  82,  153;  88,  KM);  84,  162; 
85,  152;  86,  147;  87,  113;  88,  116; 
91,  280. 

Engineers  in  Charge: 

S.  T.  Abert,  U.  S.  A«ent,  1878-88.  Re- 
ports, 80,  791;  81,  978;  82,  1057;  88, 
832;  84,  1002;  85,  997;  86,  929;  87,  958; 
88  843. 

Lt.  Col.  J.  W.  Barlow,  1891-92.  Re- 
port, 91,  2261. 

Operations. 

History  of  operations,  80,  791. 

1  §  79-SO.  Ret^f  at  Little  Buck  Shoals 
removed  by  blastin^^  and  drtvlgin^;  14 
crib-work  wing  damn  c()nii)leted;  banks 


Erotected  by  brush  and  stone;  two  scows 
uilt,  80,  792. 

lUiO-Sl.  575  c.  y.  rock  blasted;  657 
c.  y.  rock  removeil;  2,215  c.  y.  sand  and 
gravel  dredged;  170  logs,  snags,  and  trees 
removed,  81,  980. 

in 911 -MS.  Dredging  and  removal  of 
ol)8tructions  continued;  wing  dams  built 
and  repaired,  82,  1058. 

Project*. 

By  8.  T.  Abert,  1878,  channel  35  f. 
wide  and  2}  f.  deep,  Brevard  to  Big 
Buck  Shoals,  with  wing  dams,  dredging, 
and  rock  removal;  estimate,  $45,500,  78, 
74,  537,  538;  70,  648;  80,  791;  87,  »58; 
88,  88^. 

By  S.  T.  Abert^  1883,  continuing  the 
improvement  Smith's  bridge  to  foot  of 
Long  Shoal,  by  rock  removal  and  dred^ 
ing;  estimate,  176,000.  88,  835;  85,  998; 
87,  958;  88,  884. 

§ur¥ey8. 

Examination  of  river,  1882,  82,  1058. 
,  Sur\^ey  from  Smith's  bridge  to  foot  of 
Ix>ng  Shoal,  1883,  83,  832. 


Part  €.— French  Broad  and  Little  Pigeon  rivers,  Tenn. 


Appropri  atlonii. 

1880,  110,000,  80,  1680. 

1881,  3,500,  81,  1862. 
5,000,  82,  isr>o. 
3,500,  84,  1650. 
6,000,  86,  1521. 

10,000,  88,  1(503. 

10,000,  90,  2129. 

15,000,  92,  1924. 
1894,  0  7,000,  95,  2317. 
1896,  5,000,  96,  2055. 
1899,   5,000,  99,  2302. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 


Total,  080,000 


Commerce. 

In  1893  commerce  was  increasing,  and 
the  stream  was  of  vital  importance, 
e.*4pecially  as  a  means  of  communication, 
to  the  adjacent  country,  93,  2386.  Coun- 
try adjacent  rich  in  minerals,  etc.,  97, 
23'10. 

The  total  value  of  freight  carried  on 
French  Broad  River  during  the  calendar 
year  1899,  $779,705.10,  more  than  ten 
times  the  amount  expended  on  the  river 
since  improvement  was  begun  by  the 
UnittHl  States  in  1880,  1900,  464. 

Description  of,  1900,  3031. 


a  See  Prajrctf. 
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FRENCH  BROAD  AMD  E.ITTLE  PIOEOAT  RIVERS,  M.  €.  AND 

TEMM.—Continued. 

Piurt  C—Freneh  Broad  and  L«IUle  Pigeon  rivers,  Tenn. — Continued. 


Chief  of  Engingbbs.  Reports,  80, 
187;  81,  252;  82,  246;  83,  254;  84,  254; 
85,  276;  86,  268;  87,  231;  88,  208;  89, 
243;  90,  219;  91,  280,  285,  2287;  92, 
268;  93,  301,  302;  94,  276,  277;  95, 314, 
315:  96,  272,  273;  97,  352;  98,  344,345; 
99,  406;  1900,  463,  468. 

Enoinbbbs  in  Charge: 

Maj.  W.  R.  King,  1880^86.  Reports, 
80,  1679;  81,  1861;  82,  1848;  88,  1862; 
84,  1650;  85,  1765. 

Lt.  Col.  J.  W.  Barlow,  1886-92.  Re- 
ports, 86, 1520;  87, 1751;  88, 1602;  89, 
1831;  90,  2127;  91,  2261,  2287. 

Lt  Col.  H.  M.  Robert,  1892,  Report, 
92   1922. 

Capt  J.  Biddle,  1893-94.  Reports,  93, 
2383;  94,  1797. 

Capt.  T.  A.  Bingham,  1895.  Report, 
96,  2313. 

Capt.  D.  C.  Kingman,  1896-.  Reports, 
96,  2051;  97,  2308,  2310;  (Maj.),  98, 
1937;  99,  2300;  1900,  2944,  3018. 

.A  ftfURT  A  MTR  * 

R.  R.  Thacher.      Reports,   96,  2056; 
98,  1941. 
G.  T.  Nelles.    Report,  1900,  3025. 
J.  £.  Hall.     Report,  1900,  3052. 

Operations. 

1860-61.  520  c.  y.  gravel  dredged, 
957  c  y.  rock  quarried,  300  c.  y.  earth 
embankment  and  575  1.  f.  crib-dams 
built,  and  1,250  1.  f.  old  (State)  dams 
repaired,  81,  1861. 

l§§l-§3«  5,282  c.  y.  rock  put  ioto 
25  dams;  bowlders  and  gravel  removed 
from  the  channel,  82,  1849. 

1883-S3*  1,386  c.  y.  stone  quarried; 
3,-871  c.  y.  riprap  dams  built;  bowlders, 
snags,  and  trees  removed  from  channel, 
83,  1494. 

1883-§4.  No  operations  for  lack  of 
funds,  84,  1650. 

19§4-S5.  164  c.  y.  rock  blasted;  569 
c.  y.  gravel  and  374  bowlders  excavated; 
795  c.  y.  rock  quarried  and  468  c.  y.  rock 
placed  in  dams,  85,  1765. 

1885-§6.  Riprap  dam  at  Sewee 
iShoals  completed,  86,  1521. 

1986-§7.  Repair  to  dams  at  Fains 
Island,  87,  1751. 

1§87-S§.  37  snags,  112  c.  y.  solid 
and  loose  rock,  and  oSo  c.  y.  of  earth  re- 
moved from  the  channel ;  1 ,  726  c.  y .  riprap 
quarried,  and  1,072  c.  y.  riprap  place<l  in 
i^ur  dams;  work  done  by  hired  labor, 
88,  1602. 

1888-69.  40  snags  and  1,977  c.  y. 
rock  and  gravel  removed  from  the  chan- 
nel; 1,734  c.  y.  ripr^  placed  in  dams, 
89, 1832. 


1889-90.  1,433  c.  y.  rock  and  gravel 
excavated,  240  trees  cut  from  the  b&nks, 
104 1.  f.  of  cofferdam  built,  240  c.  y.  riprap 
quarried,  and  1,523  c.  y.  of  same  built 
into  dams,  90,  2129. 

1890-91.  195  c.  y.  loose  rock  re- 
moved from  the  channel  at  Bryants 
Shoals,  495  c.  v.  sand  quarried,  and  195 
c.  y.  of  riprap  dam  built,  91,  2263. 

1891-99.  6,000  c.  y.  stone  used  in 
construction  of  3,492  1.  f.  of  wing  dams, 
92,  1924. 

1 893-93.  Bank  revetted  with  stone, 
spur  dam  raised,  some  obstructions  re- 
moved, dams  strengthened,  and  small, 
light-draught  steamer  built,  93,  2385. 

1893-94.  1,803  c.  y.  old  dams  re- 
paired and  extended,  1,390  c.  y.  riprap 
dams  built,  and  some  obstructions  re- 
moved at  Hanging  Rock  shoals  and  other 
points,  94,  1799. 

lAttU  Pigeon  Rirer:  Some  obstructions 
removed,  and  nearly  1,000  c.  y.  dams 
built  and  extended,  94,  1800. 

1894-95.  Work  at  Hanginj^  Rock 
shoals  continued,  and  besun  at  Zimmer- 
mans  Ford;  fleet  repairea,  95,  2315. 

1895-96.  2,642  c.  y.  riprap  dam 
built  in  repairs,  etc.,  rock  and  other 
material  excavated,  some  obstructions 
removed,  banks  riprapped,  and  crib  con- 
structed at  Hanging  Kock  and  Fains 
Island  shoals,  96,  2053. 

LiUle  Pigeon  Rivfr:  363  c.  y.  stone  placed 
in  dams,  and  360  c.  y.  excavated  from 
channel,  96,  2055. 

1897-98.  About  5,000  c.  y.  dred^ 
and  placed  in  repairs  to  dams,  trainmg 
walls,  etc.,  at  Hanging  Rock  shoals  and 
other  points,  98,  1939. 

lAute  Pigeon  River:  Nearly  500  c.  y. 
dredged  at  the  mouth,  and  some  of  it 
used  for  riprapping,  etc.,  98,  1940. 

Phynleal  characterlstlcfi. 

Description  of,  Little  Pigeon  River,  91, 
2287;  94,  1800;  99,2301;  1900,2947. 

Description  of,  French  Broad  River, 
99,  2300;  1900,  3019. 

Ice,  etc.,  damaging  works,  96,  2316. 

At  Fains  Island,  survey  made  1895-96 
disclosed  2 J  f.  where  IJ  existed  before, 
96,  2053. 

The  great  slope  of  the  Little  Pigeon 
River  subjects  it  to  sudden  and  violent 
freshets  that  bring  down  coarse  gravel 
and  bowlders,  tending  to  re-form  the  two 
obstructing  bars,  1900,  465. 

The  area  drained  by  the  French  Broad 
River  about  5,600  square  miles,  1900, 
3022. 

Description  of;  shoals,  soundings,  and 
discharge  observations,  1900,  3038,  3052 
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tOAO  AyP  E.MTTMJg  PICBOX  SITEK8,  31.  C.  A3ID 


.— Confi 


Uttle  Pl9< 


By  LL  Adams,  1870,  channel  2)  f.  deep 
kt  ordinary  low  water  from  Leailvale  to 
the  moath,  90  mile?,  with  win^r  danu>  and 
by  removing  mags  and  olwtmrtions; 
ecftimate,  $loO,000,  71.  493,  4W;  80, 187, 
16H0;  86,  1520;  91,  2*Jti3. 

Act  of  1H92  allotted  $1,000  for  lemoTal 
of  bar  in  Little  Pige<in  River  near  the 
month,  03,  23.^5;  94,  IHOO.  Act  of  1894 
allotted  $1,000,  95,  2:^17. 

Act  of  Mar.  3,  1H99,  made  provision, 
from  appropriation  for  Tenneivee  River 
between  Chattanooga  and  Riverton,  for  a 
8ar\'ey  of  French  Broad  River,  from 
Leadvale  to  its  mouth;  $3,600  allotted, 
99,  2:i01. 

Of  the  $5,000  appropriated  by  act  of 
Mar.  3,  1899,  for  French   Broad  River, 


$2,000  was  allotted,  to  be  nsed  in  con- 
nection with  allotments  frcxn  the  appro- 
friation  for  Clinch  River,  and  Tennessee 
liver  above  Chattanooga,  for  the  purchase 
of  a  dredge  with  dump  scows,  99,  2301. 
Maj.  Kingman  estimated,  19()0,  it  would 
cost  ^8,052.50  to  improve  French  Broad 
and  Little  Figeon  rivers.  1900,  3019. 

S«r¥era. 

Examination  Little  Pigeon  River  or- 
dered b^actof  8ept.  19, 1890;  made,  1891, 
under  direction  of  Lt  Col.  Barlow  (report 
unfavorable),  91,  2288. 

Fains  Island.     (See  Phymoal  cJiaracter' 

Survey  of  French  Broad  River,  in  Ten- 
nessee, ordered  by  act  of  Mar.  3,  1899, 
made,  1900,  under  direction  of  Maj.  King- 
man (report  favorable),  1900,  3019. 


FKE^^CW  CKEEK.     (See  Allegheny  Rirer,  Pb.  and  N.  F.) 
FREIVCHS  BEACH  HARBOR,  ME. 


I 


Physical  characteristics. 

Description  of,  93,  729. 


CoHiinercc. 

-  Description  of,  98,  728. 

Enslneers.  ;  Surveys. 

Chief  of  Exoinekrs.     Report,  98,  37.  1      Examination  ordered  by  act  of  July  13, 

Engineer  in  Charge.     Lt  Col.  P.  C.  i  1892,  made  bv  Lt  Col.  Uains,  1892  (re- 

Hains,  1892-93.     Keix>rt,  98,  728.  •  port  unfavoralble),  93,  728. 

FIJCA  STRAIT,  1¥ASH.     (See  Pacific  Qxut,  Harhitr  of  Bcfuge;  Pari  Orford). 

FULTO]¥.     (See  Red  River,  Tex.,  Ark.,  and  La.) 

FUSILIER  RATOIJ,  E.A. 


Engineers. 

Chief  of  Enginbsbs.      Reports,  80, 
146;  81,  197;  82,  194. 

Engineers  in  Charge: 

Maj.  C.  W.  Howell,  1880-81.     Report, 
82   1333. 

Maj.  A.  Stickney,  1881.     Report,  82, 

1419. 

AssiBTANT.    H.C.Collins.    Report, 82, 
1419. 


Phjrsleal  characterlstles. 

Description  of,  82,  1419. 

Plans. 

Bayou  Fusilier,  except  for  the  improve- 
ment of  Bayou  Teche,  useless  to  naviga- 
tion, 82,  1419. 

Surreys. 

Ordered  by  act  of  June  14,  1880,  80, 
146,  examination  made  under  direction 
of  Maj.  Howell,  1881,  82,  1419. 


Appropriations. 

1878,  $30,000,  78,  98. 

1879,  12,000,  79,  133. 

1880,  12,000,  80,  1549. 

1881,  12,000,  81,  1728. 
1890, «  100,000,  90,  3673. 


Total,  166,000 


OALENA  RIVER,  IL.E.. 

Commerce. 

Important,  74,  290,  293,  294,  295;  79, 
1149. 
Railroad  connections,  74,  294. 

Contracts. 

1S7S.    H.  S.  Brown,  dredging,  17  to 
25  cents  per  c.  y.,  79,  1146,  1148. 

1§79.    H.  S.  Brown,  dredging,  80, 

a  Bee  Oalena  River,  operating  and  care. — Pra^eds, 
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GALENA  RITER,  U.L..— Continaed. 


1549.     Whitney  &  Son,   dredging,   80, 
1549. 

1881.  Whitney  &  Son,  dredging,  8 1 , 
1 728.  Informal  agreement  with  Whitney 
&  Son  and  H.  S.  Brown,  dredging,  81, 
1727. 

Engineers. 

Chief  of  Enoinekbs.  Reports,  73, 51 ; 
74,  58;  78,  98;  70,  132;  80,  176;  81, 
237;  82,  235. 

Knqineers  in  Charge: 

Maj.  F.  U.  Farquhar,  1873-79.  Re- 
ports, 74,  289;  78,  724;  79,  1146. 

Capt.  A,  Mackenzie,  1880-82.  Reports, 
80,  1548;  81,  1727;  82,  1791. 

Assistants: 

J.  D.  Skinner.    Report,  74,  291. 

W.  L.  Kidder  and  J.  C.  McElbeme, 
inspectors,  79,  1147. 

M.  Meigs.     Report,  82,  1792. 

Estimates.     (See  Plans  and  Proiectn. ) 

By  J.  D.  Skinner:  Ist,  6-f.  cnannel 
throughout,  $459,141;  2d,  4-f.  channel 
throughout,  $233,233;  3d,  modification  of 
first  and  second,  $377,014,  74,  290,  292. 

Operatlom* 

1 878-79.  By  the  removal  of  100,975 
c.  y.  by  dredging,  channels  of  the  follow- 
ing dimensions  were  obtained:  35  to 50  f. 
wide  bv  3  f.  deep  by  1,670  f.  in  length; 
35  to  40'  f.  wide  by  3  to  4  f.  deep  by  2.9 


miles  in  length ;  100  f .  wide  by  4}  f .  deep 
by  1,700  f.  in  length;  60  f.  wide  by  4i  f. 
deep  by  1,300  f.  in  length,  79,  132, 1147. 

1879-80.  72,902  c.  y.  dredged,  80, 
1548. 

1880-81.  Harbor  dredged  to  low- 
water  grade  and  cut  made  from  above 
cut-off  to  woolen  mill,  81,  1727. 

1881-83.  51,358  c.  y.  dredged,  82, 
1793. 

Pbysleal  charaeteiittici. 

Description  of,  74,  289,  290,  291;  79, 
1146. 
Discharge  of  river,  76,  291. 

Plans.   (See  also  EsHmcUes and  Prcjects. ) 
By.  J.  D.  Skinner,  1873,  dredging,  to 
obtain  channel  from  4  to  6  f .  deep,  74, 
291,  292. 

Projects. 

By  Maj.  Farquhar,  1873,  dredging  the 
cut-off  to  a  depth  of  6  f.  above  and  4  f. 
below;  closing  of  Harris  Slough;  also  the 
construction  of  dams  of  dry  masonry 
backed  by  earth  across  the  three  princi- 
pal ravines,  so  as  to  intercept  sediment 
from  inflowing  streams;  estimate,  $400,- 
000,  74,  290,  291,  292;  78,  98;  80,  1548. 

Surreys. 

Ordered,  from  mouth  to  Galena,  73, 51. 
Made  by  J.  D.  Skinner,  74, 58, 289, 291. 
Galena  to   junction  with   Mississippi 
River,  1879,  80,  1548. 


OAE.ENA  RITER9  IliE..     (Operating  and  eare.) 


Appropriations,  a 

1894,  $635.68. 

1895,  6,000.00. 

1896,  3,400.00. 

1897,  8,588.20. 

1898,  5,890.05. 

1899,  3,226.87. 

1900,  8,750.94. 


ports,  98, 1802;  99,  2168;  (Maj.)  1900, 
2752. 

Assistant:  Lt.  0.  Keller.  Report,  95, 
2157. 

Operations. 

1904-95.  Dredging  done  and  lock 
repaired,  96,  2158. 

1896-97.  30,375  c.  y.  dredged,  97, 
2109. 

l§9§-99.  New  lock  house  built  on 
the  site  of  the  old  one,  which  had  been 
destroyed  by  fire,  99,  2168. 

1  §99-1900.  Ice  house  built,  42,600 
c.  y.  dredged,  and  2,240  c.  y.  brush  used 
for  retaining  fence,  1900,  2752. 

Physical  eharaeteristics. 

Necessity  for  dredging  will  forever 
recur,  97.  2109. 

Projects. 

Act  of  1890  authorized  the  city  of  Ga- 
lena to  complete  the  improvement  of  the 
river  at  the  city,  and  to  construct  a  dam 

a  Expenditures  under  the  permanent-indefinite  appropriation  provided  by  act  of  July  6, 1884,  for 


Total,  36,491.74. 

Commerce. 

Large  and  important.     ( See  each  yearly 
report) 

Engineers. 

Chief  of   Engineers.     Reports,    94, 
26;^;  95,  292;  98,  264;  97,  323;  98,  316; 
99,  377;  1900,  433. 
Engineers  in  Charge: 

Maj.  A.  Mackenzie,  1894-95.     Reports, 
94,  1691;  95,  2157. 

Lt  Col.  W.  R.  King,  1896-97.    Reports, 
96,  1826;  97,  2109. 

Capt  C.  McD.  Townsend,  1898-.     Re- 


ajfxpenaitures  unaer  cne  i>ermaneni-inaenniie  appropnaiio 
operaODg  and  keeping  in  repair  canals  and  other  public  works. 
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FRKICH  BROAD  AND  E.ITTE.E  PIOEON  ^ 

TEWM.— Oontinued.        yT 

Part  €.— French  Broad  and  Uttle  Pigeo    ^ 


ProJecU. 

By  Lt  Adams,  1870,  channel  2}  f.  deep 
^t  ordinary  low  water  from  Leadvale  to 
the  mouth,  90  milee,  with  wing  dams  and 
by  removing  sna^  and  obstructions; 
estimate,  $150,000,  71,  493,  494;  80, 187, 
1680;  86,  1520;  91,  2263. 

Act  of  1892  allotted  $1,000  for  remo^ 
of  bar  in  Little  Pigeon  River  near 
mouth,  03,  2385;  04,  1800.    Act  o' 
allotted  $1,000.  05,  2317 


$2,000 
nectio 


jk  project  for  the 
i  the  works,  three 
.    94,1691. 

Lackenzie,   1894,    for 
Slough  and  for  repair 

and  miter  gills  of  which 

lition,  05,  2157. 


V 


.  veys,  05,  2158;  190O,  2752. 
ee  New  Buffalo  Harbor,) 
KENCE    BIVER.     (See  St.  Lawrence 


Act  of  Mar.'  3,  1899,  made  t  ^^'"^•- ) 

from  appropriation  for  Tenm  m^  u    j>'      \ 

between  Chattanooga  and  R*     ,  i>lSTO^.     (See  Tnnay  River. ) 
sur\'ey  of   French   Broad 

Leadvale  to  its  mouth;        ^  0AY.     (See  Brazos  River  and  Golvetion  Bay.) 
00  2301.  *^ 

Of  the  $5,000  app^ .  '\gsTO^  BAY  TO  SABIIVE  LAKE 
Mar.  3,  1899,  for  F    ^jP^*^ 

Z'.ted),  78,  680. 
.  not  be   unimportant, 


Comme 

•  Descri^ 


^>^„iNKKR8.    Reports,  72, 62; 

^"'       ;;''     IK   Chargr.     Maj.   C.   W. 
^'        fv';1n?.    Reix)rt,  73,  677. 

^Vm-  Adams,  1873.     Report,  78, 
'' "  ivIhemuF,  1873.    Report,  78,  678. 


Chi 

E 
Hal 

F 


county  of  Galveston  to  the  Texas  and 
Mississippi  Canal  and  Navigation  Co.  to 
aid  thein  in  the  construction  of  the  canal, 
78,  677. 

Physical  characteristics. 

Character  of  country  along  the  line  oi 
proposed  canal,  78,  679. 

Plans. 

By  J.  S.  Polhemus,  canal,  Galveston 
Bay  to  Sabine  Lake,  50  f.  wide  at  water 
surface  and  6  f.  deep;  estimate,  $645,236, 
78,  680. 

Surreys. 

Survey  for  ship  canal,  under  direction 
of  Lt.  Adams,  by  J.  S.  folhemus.  Re- 
port, 78,  677,  678. 


•^ntlon. 

tWTJJjy  of  $7,500  per  mile  granted  by 

OALYESTOIV  HARBOR,  TEX.«    (See  Gulf  of  Mexico,) 

Appropriations — Continued. 


.^ropriations.^ 

«3?0,  $25,000,  70 

in,  20,000,  71 

S72,  31,000,  72 

,874,  60,000,  74 

,875,  150,000,  75 

1876,  142,000,  76 

1878,  125,000,  78 

1879,  100,000,  79 

1880,  175,000,  80 

1881,  250,000,  81 

1882,  400,000,  82 
1886,  300,000,  86 
1888,  500,000,  88 

1890,  500,000,  90 

1891,  600,000, 91 

1892,  450,000,  92 

1893,  1,000,000,  93 

1894,  600,000,  96 


61;  71,  517. 

65,  517. 

555. 

73,  722. 

79. 

581. 

82,  607. 

110. 

1207. 

1328. 

1446. 

1293. 

1269. 

1770. 

1875. 

1527. 

1864. 

1800. 


ifior;  /  1,160,000,  96,  1800. 
i»yo,  S  200,000,  96,  1800. 


1896, 


300,000,  96,  1528. 

840,000,  96,  1528. 

c  50,000,  96,  1528. 
1897,  500,000,  97,  1796. 
1899,    50,000,  99,  1955. 


1 


Total,  8,528,000 

Commerce. 

Value  of  improvement  as  obtained  in 
1885,  86,  1451. 

Draft  of  vessels  passing  outer  bar,  85, 
1451. 

Of  great  value,  and  rapidly  increasing, 
because  of  works  of  improvement,  96, 
1527. 


a Exa,piiiiation.— Report  (favorable)  Sept.  30, 1853.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sees.) 


h Statement  of  total  appropriations,  78,  82;  79,  912.    Retention  of  apppopriatlons  delays  work  in 
1H7G  and  1877,  77,  73.    Method  of  making  app  '     '  ~.   -  — 

-  "—  dredging  bar. 


appropriations  not  conducive  to  economy,  77,  7a,  447. 
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OAEiYESTOM  HARBOR,  TEX.— Continued. 


€«Hitracts. « 

I§71-77.  Morris  &  Cumings,  con- 
stroction  and  delivery  (within  IW  work- 
ing days)  of  a  dredge,  $25,000,  71,  517, 
523.  J.  H.  Lynch,  delivery  of  two  dump 
scows,  15,600,  71,  517.  Sufficient  data 
obtained,  1875,  to  offer  work  by  contract, 
75, 867.  Recommended,  1876,  that  work 
be  not  done  bv  contract,  76,  580;  re- 
newed, 1877,  77,  448. 

1S81.  T.  K.  Thompson,  cordage; 
Shannon  &  H vatt,  brush ;  Gulf,  Colorado 
and  Santa  Fe  R.  R.,  stone,  81, 1327. 

1§S2.  Hitchcock  &  Bvmes,  stone; 
A.  M.  Shannon,  brush;  H.  Marwitz  & 
Co.  and  A.  Flake  &  Co.,  cordage;  Burnett 
Si  Roes,  cane;  I.  Heffron,  handling  stone, 
82,  1442, 1443;  83,  1060,  1061,  1070. 

1S§7.  A.  M.  Shannon  &  Co.,  raising 
height  of  old  south  jetty,  87,  1416. 

18881  A.  M.  Shannon  &  Co.,  riprap 
jetty  construction,  $402,475,  89,  1538. 

1890.  O'Connor,  Laing  &  Smoot, 
construction  of  railway,  including  trestle, 
and  furnishing  sandstone,  riprap,  and 
granite  blocks  in  place,  $3,469,710,  91, 
1879. 

1 893.  T.  S.  Marvel  &  Co. ,  twin-screw 
propeller,  $28,500,  93,  1864. 

1894.  Bucyrus  Steam  Shovel  and 
Dredge  Co. ,  self-propelling  suction  dredge, 
$86,000,  96,  1801. 

1 895.  J.  W.  Byrnes,  constructing  coal 
wharf,  $6,000,  96,  1528. 

I^efense* 

Partial  destruction  of  batteries  on  Peli- 
can Spit,  1867,  by  erosive  action  of  sea,' 
68,  505,  509;  protection  necessary  to 
prevent,  68,  605,  509,  511,  517;  obstruc- 
tions placed  in  harbor  by  rebels,  1863, 
68,  508. 

Documents.     (Not  published  in  re- 
ports.) 

Capt  G.  B.  McClellan^s  repDrt.  Ex. 
Doc.  1853  and  1854,  ii,  560;  68,  504,  507. 

JBni^neera. 

Chief  of  Engineers.  Reports,  67, 
38;  68,  55;  70,  61;  71,  65;  72,  60;  78, 
65;  74,  73;  76,  79;  76,  75;  77,  73;  78, 
82;  79,  109;  80,  147;  81,  199;  82,  196; 
88,  201;  84,  216;  85,  226;  86,  223,  1294; 
87,  189;  88,  172;  89,  203;  90,  182;  91, 
231;  92,  224;  98,  252;  94,  233;  95,  261; 
96,  226;  97,  292;  98,  282;  99,  338; 
190O,  384. 

Instructions  of ,  concerning  survey,  1867 ; 
68,  498. 

Boards  op  Engineers: 

1864.  To  consider  the  practicabilitv 
and  probable  cost  of  increasing  depth 
of  water  in  Galveston  Bay  and  entrance, 
by  plan*  submitted  by  Capt.  Howell. 
(See  Projects.)    Board    considered   that 


two  piers  from  Fort  and  Boliva  Points 
will  improve  the  outer  and,  incident- 
ally, the  inner  bar,  74,  737.  Future 
extension  of  piers,  aided  by  harrowing, 
probably  necessary.  In  view  of  the 
novelty  of  the  plan  proposed,  the  Board 
recommended  a  trial  of  the  plan  at  inner 
end  of  Fort  Point;  if  successful,  then  a 
trial  in  most  exposed  position.  Gabions 
should  have  covers  and  l)ottoms.  74,  738. 
The  auxiliary  works  within  the  bay  to  be 
delayed  until  pra(;ticability  of  plan  has 
been  demonstrated;  revised  estimate  of 
cost  of  project,  74,  739. 

(Lt.  Cols.  Wright,  Tower,  and  Newton 
and  Capt.  Howell. ) 

Capt.  Howell,  not  fully  concurring,  sub- 
mitted that  he  was  more  confident  than 
the  other  members  of  the  Board  in  the 
adequacy  of  construction,  and  considered 
his  estimate  adequate,  74,  739. 

Reconvened  Jan.  7,  1875,  to  consider 
Capt.    Howell's    report   in    relation    to 

Srogress  and  continuation  of  work, 
loard  considered  that  the  results  obtained 
by  experience  of  1874  are  not  decisive,  but 
that  the  full  tests  recommended  in  1874  be 
carried  out.  A  trial  to  be  made  with  a 
single  row  of  gabions  (in  connection  with 
the  method  of  two  rows)  in  each  tier.  75, 
869. 

Reconvened  Dec.  28,  1875,  .to  recon- 
sider the  question  of  improvement  and 
modification,  if  any,  of  plan  adopted, 
76,  581.  Review  of  the  conclusions  of 
1874,  76,  582.  Board  concluded  that  the 
two  jetties  recommended  in  1874  would 
produce  an  important  increase  in  the 
depths  over  outer  bar,  and  recommended 
that  the  first  part  constructed  be  from 
Fort  Point  toward  the  main  channel; 
that  gabions  be  not  definitely  adopted 
for  main  works  until  more  extended  test, 
76,  583;  that  the  channel  caused  by  the 
storm  of  Sept.,  1874,  across  island  should 
be  closed;  that  the  gabions  be  placed 
on  mats,  previously  sunk,  76,  584. 
•  Convened  Aug.  9,  1879,  to  consider  the 
improvement  of  the  entrance  to  Galves- 
ton Harbor.  Report,  80,  1266.  Board 
recommended  that  no  more  gabions  be 
made,  but  that  the  600  on  hand  l)e 
strengthened  and  used  as  a  further  trial 
of  their  value.  They  also  suggested  a 
trial  of  the  Dutch  system  of  jetty  con- 
struction by  use  of  alternate  layers  of 
mattress  and  stone,  80,  1270,  1271. 

Reconvened  June,  1880.  Report,  80, 
1221.  The  Board  recommended  the  use 
of  broad  foundation  mattress  covered 
with  brush  and  stone  or  concrete  blocks, 
80,  1227,  1230.  Observations  by  Board 
on  mattress  construction,  83,  1452. 

(Cols.  Tower  and  Newtou  and  Lt.  Col. 
Gillmore.) 


aTables  showing  kind  and  amount  of  stone  used  in  jetties,  and  other  items  of  expense,  93, 1866; 
04, 1393:  85, 1808;  06,  1537;  97,  1799,  1800;  08,  1495-96. 
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ConvenedJan.,  1886.  Re(>ort,  86, 1297. 
The  Board  rei*oinmended  building  up  and 
completing  the  south  jetty  to  crest  of 
outer  bar;  building  a  north  jett^  to  crest 
of  outer  bar;  extending  both  jetties  to 
the  30-foot  curve  in  the  Gulf;  such  dredg- 
ing from  time  to  time,  in  aid  of  tidal 
scour,  as  the  rate  of  appropriation  given 
might  afford,  86,  1292. 

(Col.  Duane  and  Lt.  Cols.  Abbot  and 
Comstock. ) 

Convened  at  Philadelphia,  Dec.  11, 
1889,  by  8.  O.  No.  29.  to  examine  and 
report  upon  the  most  eligible  location  for 
a  deep-water  harbor  on  the  northwest 
coast  of  the  Gulf  of  Mexico.  Report, 
90,  1781. 

( Lt.  Cols.  Robert,  Gillespie,  and  Smith. ) 

Engineers  in  Charge: 

Maj.  M.  D.  McAlester.  Reports,  67, 
36:^;  68,  497. 

Capt.  C.  W.  Howell,  1871-80.  Reports, 
71,  516;  72,  554;  74,  721;  76,  846;  76, 
564;  77,  446;  78,  603;  79,  909;  80,  146. 

Maj.  S.  M.  Mansfield,  1880-86.  Re- 
ports, 80,1204, 1231;  81, 1326;  82,  1441; 
83,  1059;  84,  1295;  85, 1449;  86,  1291, 
1311,  1315. 

Maj.  O.  H.  Ernst,  1886-90.  Reports, 
87,  1415;  88,  1265;  89,  1535. 

Maj.  C.  J.  Allen,  1890-92.  ReiK)rt8, 
90,  1767;- 91,  1871;  92,  1523. 

Maj.  A.  M.  Miller,  1893-97.  Reporte, 
98.  1861;  94,  1389;  96,  1797;  96,  1523; 
97   1793. 

Maj.  J.  B.  Quinn,  1898.  Report,  98, 
1491. 

Capt.  C.  S.  Rich^,  1899-.  Reports,  99, 
1953,  1900,  2308. 

Lt.  W.  S.  Stanton,  67,  363.  Report, 
68,  504. 

Lt.  H.  M.  Adams,  71,520.  Report, 
74,  722. 

Lt.  J.  B.  Quinn.     Report,  76,  846. 

Lt.  C.  E.  L.  B.  Davis.  Reports,  76, 
576;  77,  449;  78,  603;  80, 1208,  1232. 

H.  C.  Riplev.  Reports,  74,  726;  76, 
868;  76,  577;  77,  452;  78,  604,  606;  80, 
1210,  1219, 1231;  82,  1447;  83,  1073;  84, 
1300;  88,  1272;  89,  1542. 

R.  B.  Talfor,  W.  Thompson,  J.  C. 
Buchanan,  R.  Sc!ott,  76,  5S0. 

W.  H.  Burke.     Report,  81,  1328. 

W.  A.  Hinkle.  Reports,  82, 1450;  83, 
1071;  84,  1299. 

Lt.  G.  A.  Zinn.     Report,  88,  1270. 

Lt.  W.  C.  Langfitt.  Rei>orts,  89, 1538; 
90,  1770;  91,  1879;  92,  1527. 

G.  Bagnall.  Reports,  90,  1779;  91, 
1896. 

E.  M.  Hartrick.  Reports,  91,  1890; 
92,  1529;  98,  1865;  94,  1391;  96,  1801; 
96,  1536;  97,  1798:  98,  1494;  99,  1956; 
1900,  2311. 


Lt.  W.  V.  Judson.  Reports,  96, 1801; 
96,  1529. 

L.C.8abin.  Reports,  98, 1497;  1900, 
2312. 

F.  Oppokofer.     Report,  98,  1505. 

Esiimaleft*     (See  also  Plans  and  Proj- 
ects.) 

By  Maj.  McAlester,  1868,  plan  of  closing 
San  Luis  Pass,  $330,000,  68,  501,  517. 
Dredging  channel,  80  by  12  f.,  $10,952, 
68,  503,  517.  System  of  jetties,  com- 
posed of  concrete  blocks,  intersecting 
bolivar  Channel  from  shoals  of  Pelican 
Island  and  Soit,  $1,300,000,  68,  515. 

By  Capt.  Howell,  1873,  improving  the 
harbor  with  jetties  and  training  walls, 
consisting  of  cement-covered  gabions  (see 
/Vcwecte),  $1,259,446.  Part  recommended 
by  Board  of  Engineers,  1874,  $1,224,000, 
74,  734,  740;  78,  82;  79,  912.  . 

By  Board  of  Engineers,  1874,  $1,759,401, 
74,  740;  79,  912.  Comparison  by  Capt. 
Howell  of  estimate  of  1873  and  of  that  of 
the  Board  of  Engineers,  1874,  with  results 
of  cost  as  determined  by  experience  of 
1874  and  1875,  76,  865. 

Revised  estimate  by  Capt.  Howell, 
1875,  $559,740,  76,  866;  77,  74;  78,  82. 
Effect  of  changes  in  method  and  project 
on  estimates,  77,  447. 

Cost  of  completion  of  existing  project, 
$682,446,  79,  110,  912. 

Leglilatlon. 

Draft  of  an  act  to  facilitate  execution 
and  to  protect  certain  public  works  of 
improvement,  71,  522. 

Operations. 

1 S  70.  Proposals  for  dredging  rejected ; 
ineffectual  attempts  to  hire  or  purchase 
a  dredge;  authority  given  to  build,  71, 
517.  Temporary  character  of  relief  from 
dredging,  71,  521. 

1871-73.  Suspended  because  depth 
on  outer  bar  is  as  great  as  depth  on  inner; 
dre<lge  transferred  to  other  works,  72, 
60,  554. 

IS 73-74.  Confined  to  care  of  prop- 
ertv,  74,  724. 

1 S  74-75.  Work  began  under  project 
of  Capt.  Howell  Sept.,  1874;  favorable  re- 
sults obtained,  76,  79,  864.  Unexpectetl 
results,  76, 847,  858.  Difficulty  in  obtain- 
ing material  for  gabions,  76 ,  846.  Method 
of  conducting  work;  changes  recom- 
mended, 76,  ^9,  858.  Necessity  of  cross 
jetties  to  check  abrasion,  76,  853.  Cost 
jper  1.  f.  of  jetty,  gabions  in  two  rows, 
$16.04,  76,  848.  Uabions  in  one  row, 
$5.21,  76,  863. 

1875-76.  General  progress,  76, 504, 
577.  Storm,  disastrous  effects  of  (Sept, 
14,  1875),  76,  75,  566,  570,  579,  583. 
Changes  m  details  of  gabions,  T6,  574. 
Work  already  done  has  given  16}  f.  over 
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inner  bar,  76, 580.  Cost  per  1.  f.  of  jetty, 
$6.12,  76,  570. 

1876-77,  Saspended  from  July  to 
Sept. ,  1876,  by  retention  of  appropriations, 
77,  73,  446,  449.  General  progress  dur- 
ing year,  77,  449,  453.  Depths  obtained 
over  inner  bar,  15}  f.  to  16}  f.,  77,  452. 
Placing  mats  under  gabions  increases  cost 
of  single  gabion,  but  obviates  necessity  of 
eeveru  rows,  77,  447.  Cost  per  1.  f.  ga- 
bionade on  scow  ready  for  position,  $8.92, 
77,  447,  451. 

1877-78.  Work  discontinued  Nov., 
1877,  to  June  12, 1878,  from  lack  of  appro- 
priations; repairs  to  breakwater  at  Fort 
Point;  extension  of  gabionade  at  Boli- 
var Point,  78,  603,  605.  Depth  of  water 
obtained  by  work  done,  78,  604. 

1878-79.  Gabionade  at  present  ex- 
tends 7,332  f . ;  has  maintained  20  f .  depth 
over  outer  bar,  79,  109,  910.  R^ume  of 
past  operations,  79,  910. 

1879-80.  2,278  1.  f.  added  to  Boli- 
var Gabionade,  80,  1208.  Placing  of 
gabions  discontinued  and  mats  loaded 
with  concrete  blocks  substituted,  80, 
1209,  1227.  Description  of  gabion  con- 
struction, 80,  1232. 

1884K-81.  Extension  of  south  jetty 
with  brush  and  cane  mattress  ballasted 
with  concrete  and  stone,  81, 1326,  1328, 
1329'  82  1441. 

1881-83.  111,393  c.  y.  of  brush  mat- 
tress and  stone  ballast  placed  in  south 
jetty,  82,  1442,  1445.  Cost  of  jetty  per 
c.  v.,  $2.88,  88,  1066. 

1883-83.  107,555  c.  y.  of  brush  mat- 
tress and  stone  ballast  placed  in  south 
jetty,  83,  1060,  1066,  1071.  Cost  of  jetty 
per  c.  v.,  $2.83,  83,  1066. 

188'3-84.  38,204  c.  y.  of  brush  mat- 
tress and  stone  ballast  placed  in  south 
jetty,  84, 1296, 1299.  Cost  per  c.  y.,$3.17 
84,  1296;  85,1450;  86, 1305. 

1886-87.  Preparations  for  resump- 
tion of  work  on  south  jetty,  87,  1416. 

1887-88.  4,550  1.  f.  of  the  old  south 
jetty  built  up  to  5  f.  above  m.  1.  w.  under 
contract;  90,125  c.  y.  riprap  stone  blocks 
and  clay  used,  88,  1266,  1272. 

1 888-89.  464  1.  f.  of  shore  branch  of 
jetty  l^uilt;  jetty  extended  seaward  900  f., 
and  200  f.  additional  partly  finished; 
2,175  1.  f.  of  trestle  and  railway  built,  89, 
1536. 

1889-90.  South  jetty  extended 2,800 
f.  and  partly  completed  for  an  additional 
1,200  f. ;  rock  work  completed  upon  8,559 
1.  f.  of  shore  branch;  railway  trestle  ex- 
tended 428  f.  beyond  incomplete  rock 
work,  90, 1768,  1774. 

1890-91.  10,969  c.  y.  of  riprap  and 
4,320  c.  y.  block  stone  placed  in  south 
jetty,  91,  1891.  Rock  work  extended 
350  f.  and  trestle  and  track  240  f.,  91, 
1872 


1891-93.  100,400  t.  of  riprap  and 
50,617  t.  of  granite  blocks  used  in  exten- 
sion of  south  jettv  7,523  f.,  92,  1530. 

1 893-93.  South  jetty  extended  to  a 
total  length  of  about  32, 829  f . ;  north,  3,600 
f    93   1863 

'1893-94.  North  jetty  extended  to 
total  length  of  about  16,000  f.,  94,  1390. 

1 894-95.  North  jetty  extended  to  a 
total  length  of  22,500  f. ;  11,000  f .  of  trestle 
on  south  jetty  refiaired,  and  12,600  in 
course  of  construction;  portion  of  south 
jetty  with  clay  core  raised;  68,071  c.  y. 
dredged,  96,  1798,  1799. 

1895-96.  South  jetty  completed  to 
a  total  distance  of  33,100  f.;  north  jetty, 
to  25, 110  f.  213,596  c.  y .  dredged  by  con- 
tract, and  419,748  c.  y.  by  Government 
dredge.  Coal  wharf  built  at  Fort  Point. 
96,  1525,  1526. 

1896-97.  South  jetty  completed  to 
a  total  length  of  34,800  f.,  with  an  apron 
803  f.  long  at  its  outer  end;  north  jetty, 
to  24,700  f.  806,646  c.  y.  dredged  by  Gov- 
ernment dredge.    97,1794,1795. 

1897-98.  North  jetty  extended  to  a 
total  length  of  25,907  f.,  with  307  f.  of  rip- 
rap apron.  562,976  c.  y.  dredged  by  Gov- 
ernment dredge,  98,  1492. 

1898-99.  500,702  c.  y.  dredged,  99, 
1954. 

1899-1900.  661,038  c.  y.  dredged, 
1900,  2308. 

PhTslcal  characterlstfcs. 

Of  Galveston  Harbor,  68, 507;  71, 518; 
74,  723,  729;  75,  846. 

Pelican  Spit,  68,  504;  74,  723,  729. 
Movement  of,  since  1851,  68, 504, 508, 571. 
Cause  of,  74,  723,  730,  731. 

Harbor,  68,  501,  607. 

Character  of  bottom,  74,  729. 

Rise  and  fall  of  tides,  68, 502;  74,  732; 
86, 1300.    Physical  changes,  86,  1303. 

Velocity  of  currents,  68,  570;  74,  728. 

Presence  of  littoral  currents,  71,  519, 
520;  74,  723,  724,  728.  Uncertainty  of, 
74,  736,  738. 

Table  of  velocity  and  direction  of  wind, 
1874  and  1875,  75,  862. 

Elevation  of  water  during  gale  of  Sept., 
1875,  76,  578. 

Teredo  navalis,  action  of,  on  piles,  68, 
512;  86,  1312,  1314,  1316.  Cement  pro- 
tects gabions  against,  76,  570. 

Peculiar  formation  at  Fort  Point,  77, 
449. 

Description  of  Galveston  Bay,  86, 1297. 

Description  of  Galveston  Bar,  86, 1298. 

Area  of  cross-sections  at  Bolivar  Bar, 
80,  1213. 

Wind  diagrams  and  observations,  80, 
1220;  86, 1299. 

Tidal  observations,  88, 1270, 1276;  89, 
1536, 1538, 1542;  90, 1770, 1773;  95, 1801* 
96,  1529;  98,  1493,  1505. 
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Kffect  of  Rtorins  uiK)n  height  of  tide,  88, 
1274. 

Description  of  the  iiansefl  and  harhors 
on  northwest  coant  of  tiie  Gulf  of  Mexico, 
00,  178:^. 

DitM'Uflsion  of  the  relative  advantages 
for  the  location  of  a  deep-water  harbor  or 
outer  harbor  off  Padre  Island,  mouth  of 
Brazos  River,  Cedar  Bayou,  Corpus  Christi 
Pass,  Brazos  Santiago  entrance,  8an  Luis 
Pass,  Pass  C^avallo,  Sabine  Pass,  Aransas 
Pass,  and  Galveston  entrance,  00,  1783, 
1788. 

Depths  increasing  as  an  effect  of  the 
worksof  improvement, 08, 1863;  07,1796. 

Structure-damaging  storms,  06,  1526; 
07,  1796;  08,  1493. 

Subsidenceof  jetties,  06, 1535;  07, 1801. 

Plans.     (See  Estimates  and  Projects.) 

Of  Maj.  McAlester,  1868,  closing  San 
Luis  Pass  with  a  dam,  thereby  increasing 
the  harbor  reservoir  36  square  miles,  ana 
dej)ending  on  scouring  effect  of  ebb  tides, 
68,  501,  516.  Results  not  proportionate 
to  cost,  also  action  uncertam,  nence  ob- 
jected to,  68, 502.  For  a  system  of  jetties 
intersecting  Bolivar  Gliannel  from  the 
shoals  of  Pelican  Island  and  Spit;  jetty 
formed  of  concrete  blocks,  laid  w^ithout 
cement,  68, 512.  Objections  to,  enormous 
cost,  defective  action  of,  insecurity  of,  dan- 
ger to  water  front  of  city,  68, 500.  Of  pile 
jetty  commenced  by  city  of  Galveston,  1869 
(see  Private  ivork). 

Private  (city)  urork. 

Pile  jetty  commence  by  city,  1869,  at 
Fort  Point,  and  (intended  to  dee(^n  inner 
bar)  now  alK)ut  1  mile  long,  74,  723;  76, 
858;  70,  910.  Partially  swept  away  by 
storm  of  Sept.,  1875,  76,  566.  $100,000 
appropriated  in  1881}  by  city  to  continue 
work,  88,  1063,  1068;  84,  1296. 

Project §•  (See  Contracts;  Estimates,  and 

Plans.) 

By  Maj.  McAlester,  1868,  inner  bar, 
dre<!ging  a  channel  80  by  12  f.,  68,  503, 
517;  71,  517.  Unable  to'  profitably  con- 
tract; authority  given  to  build  a  dred^, 
71,  517.  Temporary  character  of  relief 
given,  71,  521.  Project  for  dre<lging  not 
worthy  of  consideration,  74,  732. 

By  Capt.  Howell,  1871,  entrance  to  bay 
and  harl)or,  to  admit  vessels  drawing  18 
f.,  71,  518.  Breakwater  along  the  crest 
of  Galveston  Bar,  and  jetties  to  extend 
the  head  of  Galveston  Island  to  "  Middle 
Ground  Breakers, "71, 520.  Breakwater 
to  consist  of  concrete  blocks  on  grillage 
foundation ;  jetties  similar  to,  butof  lighter 
construction,  71 ,  521.  Project  abandoned 
on  account  of  the  al)sence  of  hitherto 
supposed  littoral  currents,  74,  736. 

From  1870  to  1872,  inclusive,  $76,000 
was  appropriated,  expended  in  building 


and  operating  a  dredge  on  the  inner  bar 
and  in  strengthening  the  Fort  Point  jetty, 
71,  517;  72,  554;  74,  724. 

Capt.  Howell,  1873-74,  proposed  the 
removal  of  the  inner  bar  between  Fort 
Point  and  Pelican  Spit,  and  deepening 
the  channel  over  the  outer  bar  to  18  f.; 
it  was  projwsed  to  effect  the  first  by  con- 
tinuing the  city  dike  to  the  edge  of  Boli- 
var Channel,  and  thereby  secure  sufficient 
contraction  to  scour  the  desireii  channel. 
The  second  was  to  be  accx>mpli8hed  by 
prolonging  the  first  dike  seaward  and  by 
the  construction  of  a  parallel  dike  from 
Bolivar  Point.    In  place  of  stone  it  was 

Eroposed  to  use  gabions  covered  with 
varaulic  cement  and  filled  with  sand. 
74,  732,  736;  60,  1221. 

Considered  by  Board  of  Engineers, 
1874-75;  changes  recommended,  using 
single  row  of  gabions  placed  on  mats,  75, 
849, 869. 

From  1874  to  1879,  inclusive,  $577,000 
was  appropriated  under  this  project,  re- 
sulting in  a  20-f.  channel  over  the  inner 
bar,  80,  147. 

In  1879  a  Board  of  Engineers  recom- 
mended that  no  more  gabions  be  made, 
and  that  those  on  hand  be  strengthened 
and  used  for  further  experiment;  al?o 
that  trial  be  made  of  the  Dutch  system 
of  jetties  composed  of  alternate  layers  of 
mattress  and  stone,  70,  910;  80,  1270. 

In  1880  the  Boari  of  Engineers  further 
recommended  the  Use  of  Droad  founda- 
tion mattress  covered  with  brush  and 
stone  or  concrete  blocks,  80,  1227,  1230. 
Sketches  of  jetties  as  proposed,  80,  1228. 
Estimated  cost,  including  appropriation 
of  1880,  $1,825,813,  81,  1328.  Least 
depth  proposed  over  outer  bar,  84,  217; 
85,  1460;  86,  1297. 

The  Board  of  1886  recommended  build- 
ing up  and  completing  south  jetty  to  the 
crest  of  the  outer  bar,  building  a  north 
jetty  to  crest  of  bar,  and  extending  botli 
jetties  to  the  30-f.  curve  in  the  Golf; 
dredging  from  time  to  time,  in  aid  of 
tidal  scour,  as  the  rate  of  appropriatioQ 
given  might  afford,  86,  1292. 

Interval  between  outer  ends  of  jetties 
to  be  7,000  f.,  86,  1308.  Depth  to  be 
obtamed,  86,  223,  1309,  1311.  General 
plan  of  construction,  86,  1310.  Esti- 
mated cost,  $7,000,000,  in  addition  to 
$1,478,000  appropriated  previous  to  1886, 
or  an  aggregate  of  $8,478,000,  86,  1311; 
87,  1416. 

Maj.  Miller  estimated,  1896,  it  would 
require  $250,000  additional  to  complete 
existing  project,  to  cover  cost  of  dredging, 
not  considered  in  original  estimate,  06, 
1527. 

The  Department,  1897,  ordered  that 
the  outer  ends  of  the  jetties  should  be 
built  up  for  500  f.  ^idi,  makiog  their 
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total  length  as  follows:  South  jetty,  35,300 
f.;  north,  25,700  f.,  the  first  to  have  an 
apron  300  f.  long  and  the  second  307  f. 
long,  97,  1794. 

Sarreys* 

By  U.  S.  Coast  Survey,  began  June, 
1867,  67,  38,  363;  68,  498,  b05.  Com- 
I>leted  Apr.,  1868,  68,  55,  499.  Changes 
determined  by  comparison  of  surveys, 
1^3,  1853, 1868,  68,  508. 

Survey  of  1870,  70,  520.  Of  1872  and 
1873,  method  of  making,  74,  726.  Re- 
sults of,  and  comparison  with  earlier,  74, 
723.  BorinsB,  method  of  making,  by 
water  jet,  74,  724.  Specimens  of  bottom 
obtained,  74,  725. 

Surveys  of  1875-76,  76, 577. 

Resurvey  of  inner  and  outer  bar;  com- 
parison of  present  and  past  condition,  78, 
606. 


Of  inner  and  outer  bars,  79,  911. 

Previous  to  1880,  80,  1266. 

Resurvey  of  harbor  entrance.  Made, 
1888,  under  direction  of  Maj.  Ernst,  88, 
1267,  1277;  1889,  89,  1536,  1546;  1890, 
under  direction  of  Maj.  Allen,  90,  1768, 
1777. 

Description  of  Galveston  base  line, 
1900,  2312. 

Maps. 

78,  606;  80, 1206;  83, 1444;  88, 1074; 
84,  1300;  88,  1278;  89,  1536;  90,  1772, 
1776;  91, 1875, 1889;  92,  Atlas,  79, 80,  81; 
93, 1864;  94,  1390;  95,  1804;  96,  1540; 
97,  1802;  98,  1496;  99,  1960. 

Entrance,  87,  1416. 

Minor  surveys  (see  each  annual  report) . 

Resurvey  of  the  bay  commenced  m 
1897-98,  98,  1493,1497. 


GAE.¥ESTOM  HARBOR  TO  TEXAS  CITY,  TEX.  (Channel). 


Appropriations. 

1899,  $250,000,  99,  1962. 

Contracts. 

1999.  Drake  &  Stratton  Co.,  dredg- 
ing, $250,000,  1900,  2327. 

Eng^ineers. 

Chief  op  Enginbbrs.  Re|X)rts,  99, 
:«9,  1900,  386. 

Engineer  in  Charge.  Capt.  C.  S. 
Rich^,  1899-.  Reports,  99,  1962$  1900, 
2326. 


Assistant.  E.  M.  Hartrick.  Report, 
99,  1963. 

Private  (corporate)  ivorlc. 

Texas  City  Terminal  Co.,  1895-96, 
dredged  a  channel  16  f.  deep,  99,  339. 

Projects. 

By  Capt.  Rich^,  1899,  for  a  channel 
100  f.  wide  at  bottom  and  25  f.  deep 
north  of  Pelican  Island  from  Galveston 
Harbor  to  Texas  City,  Tex.;  estimate, 
$500,000,  99,  1962. 


OAXVESTOM  ISLAND,  TEX.  (East  end).     (See  Galveston  Harbor.) 


Enf^neeri. 

Chief  of  Engineers.  Reports,  95, 266; 
96,  231;  97,  298. 

Engineer  in  Charge.  Maj.  A.  M.  Mil- 
ler, 1895-97.  Reports,  96,  1558;  97, 
1813. 

Physical  characteristics. 

Description  of,  96,  1558. 

Erosion  caused  by  violent  storms,  and 
consequent  littoral  movement  of  almost 
impalpable  sand,  96,  1558. 

Effect  of  south  jetty  after  extension  at 
(lalveston  such  as  to  almost  if  not  quite 
prevent  erosion  at  that  point,  97,  1813. 


Projects. 

In  1895  Maj.  Miller  estimated  that  to 
prevent  erosion  would  cost  $90,000  or 
$115,000  by  two  plans,  96,  1558.  (See 
Physical  characteristics.) 

Surveys. 

Survey  of  the  easterly  end  to  determine 
the  causes  of  its  erosion  and  to  obtain 
estimates  for  its  prevention,  ordered  by 
act  of  Aug.  17, 1894,  made,  1895,  by  Maj. 
Miller  (see  Projects) ,  96,  1558.  Further 
determinations  and  estimates  called  for 
by  act  of  June  3,  1896;  report  (unfavor- 
able) submitted  by  Maj.  Miller,  1896,  97, 
1813. 


OAL.VE8TOJV  RIVER.     (See  Sabine,  etc.) 

OALiVESTON  SHIP  CHANIVEL.  AND  BUFFALO  BATOIJ,  TEX. 

Part.  Appropriations. 

A.  Galyeston  Bay  Ship  Channel $869,016.85 

B.  Buffalo  Bayou 228,750.00 

C.  Part  A  and  Part  B  continued 300,000.00 


Total 1,887,766.85 

9207—02 27 
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OALVESTOIV  SHIP  CHAMNEL  AlVD  BUFFALO  BATOIT,  TEX.— 

Continued. 


Part  A.— Oalveston  Bay  §hlp  channel,  Tex. 

(Including  Buffalo  Bayou,  mirvey  to  Dollar  Point,  Red-Pish  Bar  Channel,  channel  between  month  of 
San  Jacinto  Rivor  and  Bolivar  Channel,  channel  between  Red-Fish  Bar  and  Moi^aDs  PolnC,  and 
examination  of  obNtructions,  San  Jacinto  River.)    (See  also  Oedar  Bayou  Bar.) 


Appropiiatlont* « 

1872,  ^$10,000.00,  73,  634. 

1874,  b  10,000.00,  74,  74. 

1875,  610,200.00,75,79. 

1875,  c  25,000.00,  75,  79. 

1876,  «■  72,000.00,  76,  77. 

1876,   10,000.00  (survey),  77,  75. 

1878,  rf  75,000.00,  78,  83. 

1879,  '''80,000.00,  79,  110. 

1880,  50,000.00,  80,  1238. 
50,000.00,  81,  1334. 
94,5(K).(K),  82,  1457. 

100,(X)0.()0,  88,  1281. 

40,0(K).00,  91,  1909. 
18VK),  /92,316.85,  act  Sept.  19. 
1892,   40,(K)0.00,  92,  15;i9. 
1894,   50,000.00,  95,  1808. 
1896,   50,000.00,  96,  1544. 


1881, 
1882, 
1888, 
18JH), 


Total,  859,016.85 

Commerce. 

lm|K)rtant,  71,  5:55;  73,  (J5,  635;  75, 
873-875;  76,  587,  588. 

Tolls  for  passing  whip  channel  at  Mor- 
gans Point,  77,  461. 

Necensity  of  (*haunel  lees  than  formerly 
and  not  called  for  by  interests*  of  oom- 
niene,  88,  202,  1082. 

I)e?H!ription  of.  Probable  lx*nefitw  of 
improvement  to,  apparently  to  be  greater 
than  exjienditureH.     96, 1543. 

Contractu. 

1 WT5.  E.  W.  Cave,  dredging,  17  to  25 
cents  per  c.  y.,  75,  872;  76,  5a5,  586. 

1W78.  G.  C.  Fobes  &  Co.,  dredging, 
155  i't'nts  per  c.  y.,  79,  110,  915,  918. 

1  WW  1.  J.  E.  Slaughter,  dredging,  13.7 
cents  i)er  c.  y.,  81,  1333. 

mnn.  (i.  C.  FoIk^,  dredging,  11.3 
cents  perc.  y.,  88,  1282.  (f.  C.  Fobes, 
dredging,  12i  cents  ])er  c.  y.,  89,  1551. 

1 W9  Jl.  R.  Moore  Dredging  Co. ,  dredg- 
sng,  24i  cents  per  c.  y.  ($56,350),  93, 
1875. 

1894.  C.  &R.  P.  Clarke,  dredging, 
12i  cents  i)er  c.  y.  (|;18,750),  95,  1808. 

Enf;[lneers. 

Chief  of  Enoineeiwi.  Reports,  71, 66; 
73,  (>5;  74,  73;  75,  79;  76,  76;  77,  74, 
456;  78,  83;  79,  110;  80,  147;  81,  200, 
1334;  82,  196;  83,  202,  1080;  84,  217; 
85,  226;  86,  224;  87,  189;  88,  173;  89, 
203;  90,  183;  91,  232;  92,  225;  93,  253; 


94,  234;  95,  262;  96,  227;  97,  294;  98, 
283;  99,  340;  1900,  386. 

Board  of  Engineers: 

Convened  Sept  1,  1877,  at  New  York 
City,  to  consiaer  location  of  proposed 
ship  channel  through  Galveeton  Bay. 
Recommended  a  line  from  Red-Fiah  Bar 
to  the  head  of  Bolivar  Channel  as  the 
most  advantageous.  77,  467;  78,  606. 
(Col.  Tower,  Lt.  Cols.  Wright  and  New- 
ton, and  Capt.  Howell.) 

Convened  by  S.  O.  No.  9,  C.  of  E.,  1883. 
Report,  83,  1078.  The  Board  reported 
it  improbable  that  a  channel  of  the  pro- 
posea  depth  would  be  permanent  through 
the  Morgan  Cut,  83,  1081,  1082.  (Maj. 
Mansfield;  Capts.  Damrell  and  Heuer. ) 

Convened  at  Galveston,  Tex.,  Dec.  4, 
1890,  by  S.  O.  No.  66,  to  rept>rt  upon 
value  of  channel  constructea  by  the 
Buffalo  Bayou  Ship  Channel  Co.  in  Gal- 
veaUm  Bay.  Report,  91,  1910,  (Col. 
Comstock,  Maj.  Allen,  and  Lt.  Langfitt. ) 

Engineers  in  Charge: 

Capt.  C.  W.  Howell,  1871-80.  Reports, 
71,  53:^;  73,  634;  74,  740;  75,  870,  872, 
874;  76,  585;  77,  465,  458,  469;  78,  607; 
79,912;  (Maj.),  80,  146. 

Maj.  S.  M.  Mansfield,  1880-^.  Re- 
ports, 80, 1236;  81, 1332;  82,  1466;  83, 
1075;  84,  1303;  85,  1454;  86,  1322. 

Maj.  O.  H.  Ernst,  1886-90.  Reports, 
87,  1417;  88,  1279;  89,  1548. 

Maj.  C.  J.  Allen,    1890-92. 
90,  1797;  91,  1906;  92,  1636. 

Maj.  A.  M.  Miller,  1893-97. 
93,  1872;  94,  1396;  95,  1806;  96,  1642; 
97  1803. 

Maj.  J.  B.  Qtiiim,  1898.  Report,  98, 
1505. 

Capt.  C.  S.  Rich^,  1899-.    Reports,  99, 
1961;  1900,  2326. 
Assistants: 

Lt.  H.  M.  Adams,  71,  66.  Report, 
71,  634. 

VV.  D.  Duke,  71,  635. 

Capt.  C.  E.  L.  B.  Davis,  79,  106.  Re- 
port, 79,  916;  80,  1236. 

Lt.  J.  B.  Quiim,  75,  78. 
875 

J.  C.  Forsby,  76,  686. 

A.  Cross,  76,  686. 

A.  G.  Blanchard,  76,  686. 

J.  A.  Hayward.    Report,  77,  469. 


Reports, 
Reports, 


Report,  75, 


o  Total  appropriations  from  1824  to  1875,  $45,000,  H.  Doc.  120,  44th  Gong.  l8t 
b  Red- Fish  Bar  Channel. 

c  Chaiuiol  between  San  Jacinto  River  and  Bolivar  Channel, 
d  Channel  between  Red- Fish  Bar  and  Bolivar  Channel, 
'^ee  i)roviso,  70,  214. 
%ying  Buffalo  Bayou  Ship  Channel  Co.  for  Morgan  Cat  and  Canal. 
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H.  C.  Bipley.    Beport,  77,  462. 

E.  M.  Hartrick.  Keporte,  88,  1282; 
89,  1551;  90,  1800. 

G.  Bagnall.  Beports,  91,  1909;  92, 
1539. 

D.  AUen.  Beports,  93, 1875;  94, 1398; 
95,  1808. 

EiUmates.    ( See  Plans  and  Projects. ) 

By  Lt  Ad^pie,  1870,  Galveston  Bay:  1st, 
$3,443,113;  2d,  $940,315;  3d,  $382,017, 71, 
536. 

By  Gapt  Howell,  1875,  completion  of 
a  9-f.  cnannel  through  Bed  Fish  Bar, 
$10,200;  10-f.,  12-f.,  or  15-f.  channel,  Bol- 
ivar Channel  to  Morgans  Point,  $283,479, 
$651,562,  or  $1,280,062,  76,  873;  76,  77. 

By  Lt.  Quinn,  1875,  removal  of  ob- 
structions in  San  Jacinto  Biver,  $6,000, 
76,  875. 

By  J.  A.  Hayward,  1877,  12-f.  ship 
channel,  100  f.,  200  f.  base,  three  routes: 
Ist,  $402,620;  $744,779;  2d,  $342,014, 
$660,653;  3d,  $160,994,  $434,879,  77,  460, 
463. 

By  H.  C.  Bipley,  1877,  12-f.  channel. 
Bed  Fish  Bar  to  Bolivar  Channel,  100  f. 
wide,  $146,856;  150  f.  wide,  $216,096;  200 
f.  wide,  $285,331;  77,  463. 

Lefflslatlon. 

Proviso  attached  to  act  of  Mar.  3, 1879, 
relating  to  Bayou  Ship  Channel  Co.,  79, 
214. 

Subsequent  action  relating  thereto,  81, 
1334;  82,  1457;  84,  394. 

Operations,  o 

1973-73.  Completion  of  channel, 
1,500  f.  by  70  f.  by  7  f.,  through  Bed  Fish 
Bar,  by  Government  dredge,  78,  65,  635. 

1874-75.  Channel, 2,982 f.  by 60 f.  by 
7.5  f.  to  10  f.,  76,  79,  870. 

1  §  75-76.  Bemoval  of  total  of  104,920 
c.  y. ;  channel,  61,000  f .  by  14 J  f.  on  Bed 
Fish  Bar.  Work  on  channel  between 
mouth  of  San  Jacinto  Biver  and  Bolivar 
Channel  in  progress,  76,  7B,  585,  586. 

1878-79.  Dredging  in  channel  be- 
tween Bed  Fish  Bar  and  Bolivar  Channel, 
79,  917;  510,379  c.  y.  dredged  from  chan- 
nel in  Lower  Gralveston  Bay,  80,  1236. 

1881-83.  160,440c.  y.  dredged  from 
channel,  82,  1456. 

1883-83.  801,789  c.  y.  dredged  from 
channel,  88,  202,  1075.  Work  done  not 
permanent,  83,  1078,  1080. 

1886-87.  Survey  of  channel;  prep- 
arations for  resumption  of  dredging,  87, 
1419,  1421. 

1887-88.  200,000  c.  y.  dredged  from 
ship  channel,  88,  1284. 


1888-89.  1,618,220  c.  y.  dredged 
from  ship  channel,  89,  1549. 

1889-fNI.  19,829  c.  y.  dredged,  90, 
1798. 

1 89 1-93.  Maintenance  and  repair  of 
beacons  and  triangulation  stations,  99, 
1539. 

1893-93.  West  bank  of  canal  re- 
vetted for  1,959  1.  f.,  98,  1873. 

1893-94.  Beacons  repaired,  fence 
erected  about  Government  reservation, 
153,376  c.  y.  dredged,  94,  1396,  1397. 

1 894-95.  299,332  c.  y .  dredged,  96, 
1867. 

1895-96.  122,513  c.  y.  dredged  and 
10  beacons  rebuilt,  96,  1543. 

Plijrfleal  charaeterlttlcfl. 

Description,  71,534,536;  76,586;  77, 
459,  461;  98,  1872. 

Obstructions  in  San  Jacinto  Biver,  76, 
874,  875. 

Current  observations,  77,  464,  465. 

Table  of  tides,  76,  874,  875. 

Shoaling,  98, 1875,  96, 1807;  96, 1543; 
97,  1803. 

Plan§.    (See  Estimates  and  Projects, ) 

By  Lt.  Adams,  1870,  three  routes:  (1) 
channel,  150  f.  by  12  f.,  through  Galves- 
ton Bay  and  Buffalo  Bayou  to  Houston; 

(2)  channel,  150  f.  by  6  f.  at  m.  1.  w. 
across  the  Bed  Fish  and  Clopper's  bars; 

(3)  channel,  100  f.  by  6  f.,  across  Bed 
Fish  and  Clonper's  bars.  Each  of  the 
plans  to  include  the  removal  of  obstruc- 
tions, shore  protection  by  sheet  piling 
between  Harrisbure  and  Houston.  Third 
plan  recommended  by  Lt.  Adams,  71, 
536. 

By  J.  A.  Hayward,  ship  channel 
through  Galveston  Bay:  (1)  12-f.  chan- 
nel from  San  Jacinto  Biver  to  Bolivar 
Channel;  (2)  San  Jacinto  Biver  to  Bed 
Fish  Bar  and  Bolivar  Channel;  (3)  Mor- 
gans Point  to  Bolivar  Channel,  with  re- 
tamine  wall,  77,  459,  461,  463. 

By  Lt.  Quinn,  1875,  removal  of  rebel 
obstructions,  consisting  of  flats  and  scows 
in  the  San  Jacinto  Biver,  76,  875. 

Private  (private  and  corporate) 
i¥ork. 

Valuable  improvements  made  below 
Harrisburg  by  the  Houston  Direct  Navi- 
gation Co.  The  expenditures  should  be 
reimbursed  and  channel  tolls  established, 
71,  533,  535,  536;  71,  461. 

The  contractor  and  private  parties  con- 
tinued the  work  on  cnannel,  1875,  after 
the  expenditure  of  appropriation;  re- 
moved 4,832  c.  y.,  76,  586. 


a  History  of  operations  since  1873,  78,  91*2. 
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ANALYTICAL  AND  TOPICAL  IKBEX  TO 


GAE.FE8TON  SHIP  CHANNEL.  AND  BVFFAIiO  BA¥OV,  TEX 

Continued. 

Part  A.— 4Salvc«UMi  Bajr  »lilp  channel,  Tex«--0>ntmued. 


Proviso  attached  to  act  of  Mar.  3, 1879, 
requiring  the  Bayou  Ship  Channel  Co. 
to  surrender  their  rights  nefore  applica- 
tion of  appropriation  of  1880,  79,  214. 

Action  relating  thereto  an<l  subsequent 
compliance  of  the  company,  81,  1334, 
1338;  89,  1457. 

Projects.^    ( See  ErtimaU*  and  Fiann. ) 

By  Lt  Adams,  channel,  100  f.  by  6  f., 
across  Red-Fish  and  Clopper's  bars, 
$62,805.  Appro\^  by  Capt  Howell,  in- 
creasing estimate  to  '$125,000,  71,  538, 
5:^5,  hm.  Revised  by  Capt  Howell  to 
channel  150  f.  by  10  f.;  and,  again,  to 
channel  9  f.  deep"  through  Red- Fish  Bar 
alone,  74,  740;  76,  79,  870,  872. 

By  J.  A.  Hayward,  channel,  12  f.  in 
<lepth,  mouth  of  San  Jacinto  River  to 
Bolivar  Channel,  76, 79.  Recommended 
by  Capt.  Howell,  changing  the  upper  ter- 
minus to  Morgan's  Point,  76,  873.  Con- 
curred in  by  the  Chief  of  Engineers,  76, 
76;  77,  456,  459,  588. 

By  Capt.  Howell,  12-f.  channel  from 
Red-Fish  Bar  to  Bolivar  Channel,  77, 
466.  Approved  by  Board  of  Engineers, 
77  467. 

By  Capt,  Howell,  1878,  cliannel,  100  f. 
by  12  f.,  from  Re<l-Fish  Bar  to  Morgan's 
Point,  78,  8:^  607;  79,  110. 

I  n  1  SH;^  the  Board  of  Engineers  reported 
that  the  channel  could  not  be  made  per- 
manent at  any  reasonable  (H)st,  83,  1081. 


Recommended  by  Chief  of  Engineers 
that  available  funds  be  reserved  pending 
the  action  of  Congress,  83, 1082;  84,217. 

By  Mai.  Miller,  1892,  after  acquisition 
by  United  States  of  the  Morgan  Cut  and 
Ciuaal,  formerly  owned  by  the  BufEalo 
Bayou  Ship  Channel  Co.,  for  maintjiining 
a  channel  at  least  100  f.  wide  and  12  i. 
deep  from  Bolivar  Channel  to  outer  end 
of  Morgan  Cut  and  Canal,  the  channel  to 
be  suitably  marked  by  beacons,  98, 1872. 

By  Mai.  Miller,  1893,  for  expending 
available  funds  to  dredge  at  Red-fish  Bar 
and  in  Moigan  Cut  a  channel  having  a 
denth  of  9}  f.  below  m.  1.  tide,  and  width 
at  Dottom  of  about  100  f. ;  to  revet  about 
1,900  1.  f.  of  west  bank  of  the  Morgan 
Canal,  and  to  slope  both  banks  to  pre- 
vent erosion,  93,  1873. 

Sarveys. 

By  Lt  H.  M.  Adams,  71,  66,  533,  534. 

By  Lt  H.  M.  Adams,  to  Dollar  Point, 
71,66. 

By  Lt.  Quinn,  examination  of  Sao 
Jacinto  River,  76,  874. 

By  J.  A.  Hayward  and  H.  C.  Riplev, 
77,  75,  458,  459,  462. 

Resurvey  of  channel  made,  1889,  under 
direction  of  Maj.  Ernst,  89,  1549. 

Survey  along  the  line  of  the  ship  chan- 
nel made  in  1897.  (See  GalvesUm,  Tex., 
Channel  from,  to  Hmifton. ) 

Maps.    90,  1800;  91,  1911. 


Part  B.— BulRftlo  Bayou,  Tex.     (See  GatveOon  Bay  shxp-channd,) 


Appropriation*. 

1881.  $25,000,  81,  1343. 
50,000,  89,  1459. 
25,000,  84,  1306. 
18,750,  86,  1326. 
25.000,  88,  1288. 
25,000,  90,  1809. 
25,000,  92,  1551. 
15,000,  96,  1818. 
20,000,  96,  1549. 


1882 
1884 
1886 
1888 
1890 
1892 
1894 
1896 


Total,  228,750 

Commerce. 

Important,   81,  1346;  84,  1307;  93, 
1886;  96,  1549. 
Cotton  shipments,  90,  1808 

Contraeta. 

1 8S 1.  G.  L.  Long,  dredging,  21  cents 
c.  y. ;  removal  of  trees,  $190  per  mile,  89, 
1459. 


1989.  J.  J.  Atkinson,  dredging,  26 
cents  per  c.  y.;  removal  of  trees  and 
stumps,  and  revetment  of  banks,  83, 
1084. 

18§4.     R.  Moore,  dred^ng,  23  cents 

ger  c.  y.;  removal  of  nnags,  $2.70  each, 
6,  1458. 

19§7.  J.  J.  Atkinson,  dredging  and 
removal  of  obstructions,  87,  1424. 

18§§.  J.  J.  Atkinson,  dredging  and 
rock  removal,  $24,192,  89,  1561. 

1891.  J.  J.  Atkinson,  dredging  and 
removal  of  trees  and  logs,  $21,110,  91, 
1927. 

1 893.  L.  Meggett,  dredging,  31  cents 
per  c.  y. ;  removaTof  obstructions,  6^  and 
1\  cents  per  c.  f.,  and  $14.85  per  hour 
($25,000),  98,  1888. 

1894.  R.  Moore  Dredging  Co., 
dredging,  30  cents  per  c.  y.;  removal  of 
obstructions,  5  and  6  cents  per  c.  f.,  and 
$13.50  per  hour  ($9,840),  96,  1818. 


a  The  project  of  1871-77  proposed  the  formation  of  a  dredged  channel  100  f.  wide  at  bottom  and  12  f. 
deep  at  m.  i.  w.  from  the  nead  of  Bolivar  to  the  U.  8.  Cut  through  Red-Fish  Bar,  thence  to  the  cat 
through  Morgan's  Point.  Estimate,  S446,826.42.  78, 606;  70, 918;  80, 12S7;  87, 14ia  Improvement  not 
considered  permanent,  70,  918;  88, 1074. 
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OAEiTESTON  SHIP  CHANMEL.  AND  BlJFFAIiO  BAYOU,  TSX.-- 

Continued. 

Part  B.— BulIUo  Bajroo,  Tex»~Oontiniied. 


Engineers. 

Chisf  of  Engineebs.  Reports,  80, 
150;  81,  201,  204;  82, 198;  88,  203;  84, 
218;  86,  227;  86,225;  87,  190;  88,174; 

89,  205;  00,  185;  91,  234;  92,  227;  98, 
256;  94,  237;  95,  265;  96,  229;  97,  296; 
98,  286;  99,  340;  1900,  386. 

Enoinbbrb  in  Chabob: 

Maj.  S.  M.  Mansfield,  1880>86.  Re- 
porta,  81, 1342, 1344;  82, 1458;  88, 1083; 
84,  1305;  85,  1457;  86,  1325. 

Maj.  O.  H.  Ernst,  1886-90.  Reports, 
87,  1423;  88,  1286;  89,  1559. 

Maj.  C.  J.  Allen,  1890-92.    Reports, 

90,  1807;  91,  1924;  92,  1548. 

Maj.  A.  M.  Miller,  1893-97.  Reports, 
98,  1886;  94,  1409;  95,  1816;  96,  1547; 
97   1806. 

Maj.  J.  B.  Quinn,  1898.  Report,  98, 
1510. 

Capt  C.  S.  Rich^,  1899-.  Reports,  99, 
1977;  1900,  2330. 

Assistants: 

B.  F.  Taylor.  Reports,  81,  1344;  84, 
1306. 

R.  B.  Tailor.  Reports,  88,  1288;  89, 
1561;  91,  1928;  92,  1551;  93, 1889;  94, 
1411;  96,  1549. 

Operations. 

ISSl-SS.  24,895  e.  y.  dredged  and 
trees  removed  from  11^^  miles  of  river 
bank,  82,  1459. 

1883-S3.  162,680  c.  y.  dredged,  971 
trees  removed,  and  1,247,801  sq.  f.  of  bank 
cleared,  88,  1084. 

1883-84.  64,943  c.  v.  dredged  and 
379  trees  removed,  84,  1305. 

1884-85.  78,600  c.  y.  dredgeil  and 
277  snags  removed,  85,  1457. 

1885-86.  13,500  c.  y.  dredged  and 
26  stumps  removed,  86,  1326. 

1887-88.  56,677  c.  v.  dredged  and 
2,852  c.  f.  logs  removed  from  the  bayou, 
88   1287 

1888-^89.  48.104  c.  y.  dredged  and 
1,795  c.  f.  sunken  logs  removed,  89, 1560. 

1889-90.  6,651  c.  y.  dredged  and 
1,062  c.  f.  logs  and  stumps  removed,  90, 
1808. 

1890-91.    26,000c.  y.  dredged;  2,900 


c.  y.  material  dufi[  from  the  banks;  2,900 
c.  I.  logs  removed  from  the  channel  and 
13,348  c.  f.  trees  from  the  banks,  91, 1925. 

1891-93.  Removing  stumps  and 
logs  and  excavating  from  projecting 
points,  92,  1551. 

1899-93.  23,358  c  y.  dredged  and 
andaboutl,200  obstructions  removed,  93, 
1887. 

1893-94.  27,980  c,  y.  dredged  and 
over  100  obstructions  removed,  94, 1410. 

1 895-96.  36,474  c.  y.  dredged,  about 
750  obstructions  removed,  and  20,500  c.  f. 
trees  felled,  96,  1548. 

Physical  characteristics. 

Description  of  bayou,  81,  1345;  87, 
1423;  90,  1807. 
Shoaling,  96,  1549. 

Plans. 

By  Maj.  Mansfield,  1880,  for  forming  a 
channel  between  Simms  and  White  (Mk 
bayous,  150  f.  wide  and  12  f.  deep;  esti- 
mate, $1,125,341,  81,  1344,1346. 

Private  ((corporate)  ivork. 

Charter  of  the  Buffalo  Bayou  Ship- 
Canal  Co.,  87,  1425. 

Projects. 

By  Maj.  Mansfield,  1880,  channel  100 
f.  wide  and  12  f.  deep  between  Simms 
Bayou  and  mouth  of  White  Oak  Bayou 
at  Houston;  revetment  of  bank,  removal 
of  trees,  and  dredging;  estimate,  $385,- 
299,  81,  1343,1344,1346;  91,  1925;  92, 
1550. 

Permanent  improvement  not  expected, 
87,  190. 

By  Maj.  Miller,  1892,  expending  appro- 

§  nation  of  that  year  in  dredging  bars  to 
epth  of  10  f.  at  m.  1.  w.,  in  easing  sharp- 
ness of  points,  and  in  removal  of  obstruc- 
tions, 93,  1887. 

In  1896  Maj.  Miller  recommended 
combining  this  work  with  that  on  Gal- 
veston Bay  Ship  Channel,  96,  1548. 

Surreys. 

Ordered  by  ac!t  of  June  14,  1880,  80, 
150;  made  under  direction  of  Maj.  Mans- 
field, 1880,  81,  1344. 


Part  €.— Oalveston  Ship  Channel  and  Bnilblo  Bayou,  Tex.    (See 

Galveston  Bay  and  Buffalo  Bayou  Ship  Channel. ) 


Appropriations. 

1899,  $300,000,  99,  1964. 

Commerce. 

Description  of,  98,  1519. 

Large  and  important.  The  board  of 
1897  reported  probably  $600,000  annually 
would  De  saved  in  freight  rates  by  an 
improved  channel,  98, 1519. 


Contracts. 

1900.  C.  Clarke  &  Co.,  dredging, 
6.98  cents  per  c.  y. ;  dike  constructing, 
111  cents  per  1.  f.  ($342,330),  1900, 2328. 

Engineers. 

Chief  of  Eng i nbebs.  Reports,  98, 228; 
99,  340;  1900,  386. 
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FOX  ABID  WIS€ON§OI  RmSIIS^-Continned. 


1  S6^70.  Wtnneconne  removed  snags 
from  Portage  to  Sauk  a^,  90  miles. 
Drew  too  much  water,  70,  226.  Exami- 
nation by  Maj.  Warren,  76,  ii,  242. 

1 S  70-7 1  •  Work  suspended,  70, 292. 
(See  Leaidaiion,) 

1871-73.  Experimental  work  on 
proposed  canal  crossings  commenced  July 
1,  by  dikes  and  dams  of  brush  and  stone, 
71,  120.  Report  on  same,  72,  135,  143. 
Result  favorable  to  improvement  of  nat- 
ural channel,  72,  132.  Plans  of  wing- 
dams,  72,  144. 

1873-73.  Same  work  continued  from 
July  1  with  satisfactory  results,  78,  218; 
report  on,  by  Maj.  Huston,  78,  229;  by 
J.  Nader,  78,  244;  74,  170.  39  miles  of 
river  improved,  74,  167,  173. 

1873-74.  Wing  dams;  detailed  re- 
port on,  74,  169.  Details  of  work  and 
materials  for,  74,  171. 

1874-7ft.  118  dam8x=:48,847  1.  f. 
built  to  date,  75 ,  224.  Unfavorable  opin- 
ions expressed  as  to  permanence  of  chan- 
nel, 76,  217.  Tables  of  completed  dams 
built,  76,  224, 227.  Grand  excursion  and 
resolutions,  76,  226. 

1875-76.  Operations  as  before,  76, 
ii ,  399.  Detailed  reports  on  method  of  im- 
provement, 76,  ii,  402, 417, 422.  Reasons 
for  delay  in  completion,  76^  ii,  418.  Ta- 
ble of  completed  dams  bmlt  and  work 
done,  76,  ii,  418. 

1876-77.  Results  demonstrate  the 
practicability  of  the  improvement,  77, 
880,  890. 

187 7-78.  Examination  showed  that 
channel  formed  by  work  of  improvement 
had  been  maintained,  78,  1170,  1171. 
Soundings  taken  about  once  a  year  since 
1875  on  upper  improved  section,  78, 1171. 

1878-79.  Repairs  and  extension  of 
dams,  snagging,  bank  protection,  etc.,  70, 
1536.  Operations  suspended  pending  ac- 
tion of  Board  of  Engineers,  70,  1533. 

1 8  79-80.  Repairs  and  extensions  to 
dams  between  Porti^  City  and  Wild  Cat 
Bluffs;  five  dams  with  a  total  length  of 
4,625  f.  built  above  Prairie  du  Sac;  530  f. 
of  dam  extension  on  upper  section;  brush 
and  stone  collected,  80,  1951. 

1 8  80-8 1  •  41  w ing  dams  with  a  total 
length  of  19,308  f.  constructed  between 
Portage  and  Rocky  Run.  81,  2133. 

1881-83.  7,441  1.  f.  wing  dam  con- 
structed, 82,  2166. 

1883-83.  9,320  1.  f.  wing  dam  con- 
structed, 88,  1713. 

1884-85.  Repairs  to  dams,  85, 2025; 
86,  1686;  87,  2077. 

188  5-86.  Further  efforts  to  im prove 
river  I  '  ms  discontinued,   87, 

2077  ** 

Fox 
1 

Uni 


giflsippi  Canal  Co.,  Oct  1,  1872,  78,  225. 
Repairs  on  Lower  Fox  and  to  levee  at 
Montello;  dredging;  quarrieeopened,  78, 
226. 

1873-74.  Dredging  on  levels,  re- 
pairs to  old  locks  and  dams  on  Lower  Fox, 
new  lock  and  stone  dam,  surveys  on  Up- 
per Fox,  74, 42.   Detailed  report,  74, 162. 

1874-75.  Lock  and  dams;  lepatra, 
surveys,  detailed  reports,  75,  220. 

1875-76.  Portage  Canal  enlargement 
completed;  2  new  locks  and  5  new  dams; 
dredging;  locks  let  by  contract;  contract- 
ors failed.  Reports,  76,  ii,  396, 412, 423. 
Statement  of  work  on  canal  at  Portage, 
76,  ii,  423. 

1876-77.  New  locks,  dams;  dredg- 
ing; line  opened  so  far  as  locks  are  con- 
cerned June  1,  1876.  Reports,  77,  877, 
880,888. 

1877-78«  New  dams,  repairing  locks, 
quarrying  stone,  dredging,  etc.,  78, 1169, 
1 174.  Navigation  open  from  Portage  City 
to  Green  Bay,  78,  1169. 

1 8  78-79.  Dredging,  repairs  of  locks, 
widening  Portage  Canal,  commencement 
of  new  lock,  andcrib  dam,  retaining  wall, 
etc,  79,  163a-1647. 

1879-80.  Lower  Fbx:  Construction 
of  new  lock  at  Little  Chute;  construction 
of  revetment  wall  of  Appleton  Canal,  and 
wasteweir  in  third  level  of  same;  canal 
banks  strengthened  and  break  of  Menasha 
repaired. 

Zipper  Fox:  460,931  c.  y.  dredged;  re- 

gurs  to  Portage  guard  lock  and  dams  at 
ureka,  Berlin,  White  River,  and  Prince- 
ton; snags  removed,  80, 1950. 

1880-81.  Lower  Fbx:  Completion  of 
new  lock  at  Little  Chute;  construction  of 
masonrv  wall  across  head  of  old  guard 
lock;  elevation  of  canal  banks;  comple- 
tion of  revetment  wall  of  Appleton  Canal; 
construction  of  wasteweir  m  Little  Chute 
Dam;  general  repairs  to  locks  and  diuns. 

rj3|>cr  Fox:  519,473  c.  y.  dredged;  con- 
struction of  lock-tender's  house  at  White 
River;  minor  repairs  to  dams,  locks,  and 
canal  banks,  81,  2133. 

1881-8d.  Lower  Fox:  Construction 
of  stone-masonry  lock  at  Kaukauna. 

Qoyer  Fox:  335,681  c.  y.  dredged;  800 
1.  f .  of  river  bank  protected  from  washing, 
by  piles,  brush,  and  stone,  82, 2165, 2166. 

1883-83.  Lower  Fox:  Construction 
of  retaining  wall  for  canal  bank  above 
Kaukauna;  construction  of  first  new  lock 
at  Appleton,  and  alteration  of  dams  at 
Menasha  and  Appleton  commenced. 

Upper  Fox:  124,208  c.  y.  dredged;  re- 
pairs to  locks,  dams,  and  canal  banks,  83, 
1713. 

1883-84.  Lower  Fox:  Appleton  first 
lock  completed;  sluiceways  and  gates 
built  in  Appleton  Upper  Dam;  water  on 
bars  and  in  canals  deepened  by  dredging; 
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repairs  to  lock  gates,  canal  embankments, 
and  dams. 

Qmer  Fox:  Repairs  to  lock  gates  at 
Fort  Winnebago,  Governors  Bend,  Prince- 
ton, Berlin,  and  Eureka,  84,  1872. 

1894-85.  Qjper  Fox:  74,371  c.  y. 
dredged;  boats  ana  dredges  repaired,  86, 
2025. 

Lower  Fox:  Repairs  to  old  lock  at 
Menasba  and  to  Appleton  foorth  and 
Little  Chute  first  loils;  new  abutment 
bmlt  and  apron  b^^un  at  Little  Kaukauna 
Dam;  repairs  to  locks  and  dams  and 
dredging  m  canals,  85,  2026. 

188^86.  Upper  Fox:  Old  locks  at 
Governors  Bend  and  Montello  repaired; 
97,596  c  y.  dredged  from  bars  in  Upper 
Fox;  repairs  to  Eureka  Dun. 

Lower  Fox:  Right  abutment  and  178 1,  f. 
of  newdamatMenasha  built;  1,506  cords 
stone  blasted  and  removed  from  Menasha 
Channel;  20,449  c.  y.  clay  dredged  from 
outlet  of  Lake  Winnebago;  apron  com- 

Sleted  and  sluice  built  in  LittlelCaukauna 
^am;  repairs  to  locks  and  dams,  86, 
1687. 

1886-87.  Upper  Fox:  Repairs  to 
locks  and  dams  and  maintenance  of  ex- 
isting depth  of  navigation  by  dredging; 
levee  built  at  White  River  Lock,  87, 
2077,  2082,  2087. 

Lower  Fox:  New  lock  built  at  the  Cedars ; 
De  I'ere  Lock  renovated;  Menasha  Dam 
and  sluice  completed;  Menasha  Channel 
deepened  by  rock  removal;  De  Pere  Dam 
completed;  new  stone  abutment  built  at 
Rapide  Croche  Dam,  and  the  injury  from 
high  water  of  1881  repaired,  87,  2078, 
2082,  2084,  2087. 

1887-88.  161,747  c.  y.  dredged  from 
bars  on  the  Upper  Fox ;  63, 148  c  y .  gravel 
and  sand  dreoged  from  channel  on  the 
Lower  Fox;  repair  and  construction  of 
locks  and  dams;  repair  of  boats  and 
dredges,  88,  1870, 1877. 

1888-89.  140,882  c.  y.  dredged  from 
bars  on  the  Upper  Fox;  10,883  d  y.  ma- 
terial dredged  from  Menasha  River;  ex- 
tensive repairs  to  dredging  plant  and  tug- 
boats; construction  of  Appleton  Lower 
Dam  continued;  extensive  repairs  to 
Rapide  Croche  and  Menasha  locks,  89, 
2085. 

1 889-90.  Levee  at  Portage  built  un- 
der contract;  new  lower  dam  at  Appleton 
completed;  25,000  c.  y.  dredged;  opera- 
tion, care,  and  repair  of  locks,  dams,  and 
canals.  90,  2366-2376. 

1800-91.  Construction  of  guard  gates 
beyond  at  head  of  Kaukauna  Canal; 
h«ul  wall  and  feeder  built  at  head  of  old 
first  lock  at  Appleton;  brush  and  stone 
wing  dam  built  at  Portage  Levee,  91, 
2573;  38,214  c.  y.  dredged  m  Lower  Fox, 
Neenah  Channel,  and  mouth  of  Fond  du 
Lac  River,  91,  2578.    Construction  and 


repair  of  plant;  operation  and  care  of 
locks  and  dams,  91,  2580,  2587. 

1891-99.  Guard  gates  at  head  of 
Kaukauna  Canal  completed;  3,117  c.  y. 
of  rock  blasted  and  removed,  and  1,110 
c.  y.  dredged  from  rock  bar  at  river  out- 
let of  De  Pere  Lock;  80,145  c.  y.  dredged 
at  points  on  the  Lower  Fox;  13,577  c.  y. 
dredged  on  Fox  River,  between*  De  Pere 
and  Green  Bay;  buoy  construction  and 
repairs  to  plant,  92,  2217,  2219;  opera- 
tion and  care  of  locks  and  dams,  99, 
2222. 

Fox — ^WisooNSiN : 

1 893-9 3.  Lock  to  replace  an  old  one 
built  at  Porta^,  Wis.;  construction  of 
channel  at  Grignon  Rapids  in  progress; 
new  middle  platform  built  in  the  com- 
bined locks  at  Little  Chute;  a  part  of  the 
Kaukauna  Canal  bank  rebuilt  and  a  part 
of  the  bed  puddled  with  clay;  two  new 
lock  houses  were  built,  and  dredging 
plant  repaired,  93,  2759. 

1893-94.  Lock  at  Portage  finished; 
dredging  in  Grignon  Rapids  and  in  the 
liver  between  £ipide  Croche  Dam  and 
Wrightstown  Bridge  completed;  waste 
weir  and  culvert  constructed  at  combined 
lock ;  wing  walls  at  Kaukauna  fourth  lock 
rebuilt;  587  1.  f.  core  wall  constructed  in 
the  canal  banks  of  the  fourth  and  fifth 
levels  at  Kaukauna;  and  locks,  dams, 
houses,  and  dredging  plant  repaired,  94, 
2105. 

1894-95.  Crib  dam  at  Berlin  lock 
completed;  fourth  lock  at  Appleton  re- 
built; waste  weirs  for  Kaukauna  system 
completed;  construction  of  dam  and 
straight  cut  at  White  River  lo<:k  begun; 
works,  buildings,  and  plant  repaired,  95, 
2659. 

189(^96.  Crib  dam  at  White  River 
lock  completed;  lock  house  and  ware- 
house at  Appleton  lock  completed;  har- 
bor at  Fond  du  I^ac  dredged,  and  bar 
dredged  at  intersection  of  Fox  River  with 
Lake  Butte  des  Morts,  96,  2526. 

1 896-9 T.  Waste  weir  constructed  at 
Kaukauna  second  lock;  roadway  built  at 
Appleton  first  lock;  fish  ways  constructed 
in  the  £ureka,  Berlin,  and  White  River 
dams,  and  a  small  amount  of  dredging 
done,  97,  2712. 

1 897-98.  Crib  dam  and fishway  built 
at  Princeton,  and  old  dam  removed;  old 
dam  at  Grand  River  removed,  and  con- 
struction of  permanent  crib  dam  be^n; 
harbor  of  refuge  dredged  at  Stockbndge 
Landing,  Lake  Winnebago; 'bars  in  Wolf 
River  dredged,  and  snags  and  other  ob- 
structions removed  from  that  river;  scow 
built,  and  dredging  plant  repaired;  chan- 
nels dredged  below  Kaukauna  fifth  and 
Rapide  Croche  locks,  and  canal  above 
Rapide  Croche  and  Appleton  second  locks ; 
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1 86^70.  Winnecorme  reraoved  snags 
from  Portage  to  Sauk  City,  30  miles. 
Drew  too  mach  water,  70,  226.  Exami- 
Dation  by  Maj.  Warren,  76,  ii,  242. 

1 8  70-7 1 .  Work  suspended,  70, 292. 
(See  LegutUUion.) 

1871-73.  Experimental  work  on 
proposed  canal  crossings  commenced  July 
1,  by  dikes  and  dams  of  brush  and  stone, 
71,  120.  Report  on  same,  72,  135,  143. 
Result  favorable  to  improvement  of  nat- 
ural channel,  72,  132.  Pluis  of  wing- 
dams,  72,  144. 

1 8  7d-7  3.  Same  work  continued  from 
July  1  with  satisfactory  results,  78,  218; 
report  on,  by  Maj.  Huston,  78,  229;  by 
J.  Nader,  78,  244;  74,  170.  39  miles  of 
river  improved,  74,  167,  173. 

1873-74.  Wing  dams;  detailed  re- 
port on,  74,  169.  Details  of  work  and 
materials  for,  74,  171. 

1874-75.  118  dam8^48,847  1.  f. 
built  to  date,  75, 224.  Unfavorable  opin- 
ions expressed  as  to  permanence  of  chan- 
nel, 75,  217.  Tables  of  completed  dams 
built,  75,  224, 227.  Grand  excursion  and 
resolutions,  75,  226. 

1875-76.  Operations  as  before,  76, 
ii ,  399.  Detailed  reports  on  method  of  im- 
provement, 76,  ii,  402, 417, 422.  Reasons 
for  delay  in  completion,  76^  ii,  418.  Ta- 
ble of  completed  dams  built  and  work 
done,  76,  h,  418. 

1876-77.  Results  demonstrate  the 
practicability  of  the  improvement,  77, 
880,  890. 

1877-78.  Examination  showed  that 
channel  formed  by  work  of  improvement 
had  been  maintained,  78,  1170,  1171. 
Soundings  taken  about  once  a  year  since 
1875  on  upper  improved  section,  78, 1171. 

1878-79.  Repairs  and  extension  of 
dams,  snagging,  bank  protection,  etc.,  70, 
1536.  Operations  suspended  pending  ac- 
tion of  Board  of  Engineers,  79,  1533. 

1 8  79-80.  Repai  rs  and  extensions  to 
dams  between  Portage  City  and  Wild  Cat 
Bluffs;  five  dams  with  a  total  length  of 
4,625  f.  built  above  Prairie  du  Sac;  530  f. 
of  dam  extension  on  upper  section;  brush 
and  stone  collected,  80,  1951. 

1 8  80-8 1  •  41  wing  dams  with  a  total 
length  of  19,308  f.  constructed  between 
Portage  and  Rocky  Run,  81,  2133. 

1881-83.  7,441  1.  f.  wing  dam  con- 
structed, 82,  2166. 

1883-83.  9,320  I.  f.  wing  dam  con- 
structed, 83,  1713. 

1 884-85.  Repairs  to  dams,  85, 2025; 
86,  1686;  87,  2077. 

188 5-86.  Further  efforts  to  improve 
river  by  wing  dams  discontinued,  87, 
2077,  2096. 

Fox  River: 

1873-73.  Works  transferred  to 
TT-:x«j  States  from  Green  Bay  and  Mis- 


sissippi Canal  Co.,  Oct  1,  1872,  78,  225. 
Repairs  on  Lower  Fox  and  to  levee  at 
Montello;  dredging;  quarries  opened,  78, 
226. 

1873-74.  Dredging  on  levels,  re- 
pairs to  old  locks  and  dams  on  Lower  Fox, 
new  lock  and  stone  dam,  surveys  on  Up- 
per Fox,  74, 42.    Detailed  report,  74, 162. 

1874-75.  Lock  and  dams;  repairs, 
surveys,  detailed  reports,  75,  220. 

1875-76.  Portage  Canal  enlargement 
completed;  2  new  locks  and  5  new  dams; 
dredging;  locks  let  by  contract;  oontract^ 
ors  failed.  Reports,  76,  ii,  396, 412, 423. 
Statement  of  work  on  canal  at  Portage, 
76,  ii,  423. 

1876-77.  New  locks,  dams;  dredg- 
ing; line  opened  so  far  as  locks  are  con- 
cerned June  1,  1876.  Reports,  77,  877, 
880,  888. 

187  7-78.  New  dams,  repairing  locks, 
quarrying  stone,  dredging,  etc.,  78, 1169, 
1 1 74.  Navigati  on  open  from  Portage  City 
to  Green  Bay,  78,  1169. 

1878-79.  DredginfiT,  repairs  of  locks, 
widening  Portage  Canal,  commencement 
of  new  lock,  andcrib  dam,  retaining  wall, 
etc.,  79,  1638-1647. 

1879-80.  Lower  Fox:  Construction 
of  new  lock  at  Little  Chute;  construction 
of  revetment  wall  of  Appleton  Canal,  and 
wasteweir  in  third  level  of  same;  canal 
banks  strengthened  and  break  of  Menasha 
repEured. 

Upper  Fox:  460,931  c.  y.  dredged;  re- 
pairs to  Portage  guard  lock  and  aams  at 
Eureka,  Berlin,  White  River,  and  Prince- 
ton; snags  removed,  80, 1960. 

1880-81.  Lower  Fox:  Completion  of 
new  lock  at  Little  Chute;  construction  of 
masonry  wall  across  head  of  old  guard 
lock;  elevation  of  canal  banks;  comple- 
tion of  revetment  wall  of  Appleton  Canal; 
construction  of  wasteweir  m  Little  Chute 
Dam;  general  repairs  to  locks  and  dams. 

Upper  Fox:  619,473  c.  y.  dredged;  con- 
struction of  lock-tender's  house  at  White 
River;  minor  repairs  to  dams,  locks,  and 
canal  banks,  81,  2133. 

1881-82.  Lower  Fox:  Construction 
of  stone-masonry  lock  at  Kaukauna. 

Upper  Fox:  335,681  c.  y.  dredged;  800 
1.  f .  of  river  bank  protected  from  washing, 
by  piles,  brush,  and  stone,  82, 2165, 2166. 

1883-83.  Lower  Fox:  Construction 
of  retaining  wall  for  canal  bank  above 
Kaukauna;  construction  of  first  new  lock 
at  Appleton,  and  alteration  of  dams  at 
Menasha  and  Appleton  commenced. 

Upper  Fox:  124,208  c.  y.  dredged;  re- 
pairs to  locks,  dams,  and  canal  banks,  88, 
1713. 

1883-84.  Lower  Fox:  Appleton  first 
lock  completed;  sluiceways  and  gates 
built  in  Appleton  Upper  Dam;  water  on 
bars  and  in  canals  deepened  by  dredging; 
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repairs  to  lock  gates,  canal  embankments, 
and  dams. 

Upper  Fox:  Repairs  to  lock  gates  at 
Fort  Winnebago,  Governors  Bend,  Prince- 
ton, Berlin,  and  Eureka,  84,  1872. 

l§84-85.  I^fmer  Fox:  74,371  c.  y. 
dredged;  boats  ana  dredges  repaired,  85, 
2025. 

Lower  Fox:  Repairs  to  old  lock  at 
Menasba  and  to  Appleton  fourth  and 
Little  Chnte  first  locks;  new  abutment 
boilt  and  apron  b^mi  at  Little  Kaukauna 
Dam;  repairs  to  locks  and  dams  and 
dredging  m  canals,  85,  2026. 

1S8^§6«  qpiper  Fox:  Old  locks  at 
Governors  Bend  and  Montello  repaired; 
97,596  c.  y.  dredged  from  bars  in  Upper 
Fox;  repairs  to  Eureka  Dam. 

Lower  Fox:  Right  abutment  and  1781.  f. 
of  new  dam  at  Menasba  built;  1,506  cords 
stone  blasted  and  removed  from  Menasba 
Channel;  20,449  c.  y.  clay  dredged  from 
outlet  of  Lake  Winnebago;  apron  com- 
pleted and  sluice  built  in  LittlelCaukauna 
Dam;  repairs  to  locks  and  dams,  86, 
1687. 

1896-87.  I^per  Fox:  Repairs  to 
locks  and  dams  and  maintenance  of  ex- 
isting depth  of  navigation  by  dredging; 
levee  built  at  White  River  Lock,  87, 
2077,  2082,  2087. 

Lower  Fox:  New  lock  built  at  the  Cedars; 
De  i:'ere  Lock  renovated;  Menasba  Dam 
and  sluice  completed;  Menasba  Channel 
deepened  by  rock  removal;  De  PereDam 
completed;  new  stone  abutment  built  at 
Rapide  Croche  Dam,  and  the  injury  from 
high  water  of  1881  repaired,  87,  2078, 
2062,  2084,  2087. 

1887-88.  161,747  c.  y.  dredged  from 
bars  on  the  Upper  Fox;  63,148  c.  y.  gravel 
and  sand  dreaged  from  channel  on  the 
Lower  Fox;  repair  and  construction  of 
locks  and  dams;  ropair  of  boats  and 
dredges,  88,  1870, 1877. 

1 888-89.  140,882  c.  y.  dredged  from 
bars  on  the  Upper  Fox;  10,883  <?.  y.  ma- 
terial dredged  from  Menasba  River;  ex- 
tensive repairs  to  dredging  plant  and  tug- 
boats; construction  of  Appleton  Lower 
Dam  continued;  extensive  repairs  to 
Rapide  Croche  and  Menasba  locks,  89, 
2085. 

1 889-90.  Levee  at  Portage  built  un- 
der contract;  new  lower  dam  at  Appleton 
completed;  25,000  c  y.  dredged;  opera- 
tion, care,  and  repair  of  locks,  dams,  and 
canals,  90,  2366-2376. 

1890-91.  Construction  of  guard  gates 
beyond  at  head  of  Kaukauna  Canal; 
held  wall  and  feeder  built  at  head  of  old 
first  lock  at  Appleton;  brush  and  stone 
wing  dam  built  at  Portage  Levee,  91, 
2573;  38,214  c.  y.  dredged  in  Lower  Fox, 
Neenah  Channel,  and  mouth  of  Fond  du 
Lac  River,  91,  2578.    Construction  and 


repair  of  plant;  operation  and  care  of 
locks  and  dams,  91,  2580,  2587. 

1891-93.  Guard  gates  at  head  of 
Kaukauna  Canal  completed;  3,117  c.  y. 
of  rock  blasted  and  remov^,  and  1,110 
c.  y.  dredged  from  rock  bar  at  river  out- 
let of  De  Pere  Lock;  80,145  c.  y.  dredged 
at  points  on  the  Lower  Fox;  13,577  c.  y. 
dredged  on  Fox  River,  between  De  Pere 
and  Ureen  Bay;  buoy  construction  and 
repairs  to  plant,  92,  2217,  2219;  opera- 
tion and  care  of  locks  and  dams,  99, 
2222. 

Fox — Wisconsin  : 

1 893-9  3.  Lock  to  replace  an  old  one 
built  at  Portajge,  Wis.;  construction  of 
channel  at  Grignon  Rapids  in  progress; 
new  middle  platform  built  in  the  com- 
bined locks  at  Little  Chute;  a  part  of  the 
Kaukauna  Canal  bank  rebuilt  and  a  part 
of  the  bed  puddled  with  clay;  two  new 
lock  houses  were  built,  and  dredging 
plant  repaired,  93,  2759. 

1890-94.  Lock  at  Portage  finished; 
dredging  in  Grignon  Rapids  and  in  the 
river  between  Reipide  Croche  Dam  and 
Wrightstown  Bridge  completed;  waste 
weir  and  culvert  constructca  at  combined 
lock ;  wing  wsdls  at  Kaukauna  fourth  lock 
rebuilt;  587  1.  f.  core  wall  constructed  in 
the  canal  banks  of  the  fourth  and  fifth 
levels  at  Kaukauna;  and  locks,  dams, 
houses,  and  dredging  plant  repaired,  94, 
2105. 

1894-95.  Crib  dam  at  Berlin  lock 
completed;  fourth  lock  at  Appleton  re- 
built; waste  weirs  for  Kaukauna  system 
completed;  construction  of  dam  and 
straight  cut  at  White  River  lock  begun; 
works,  buildings,  and  plant  repaired,  95, 
2659. 

1895-96.  Crib  dam  at  White  River 
lock  completed;  lock  house  and  ware- 
house at  Appleton  lock  completed;  har- 
bor at  Fond  du  I^ac  dredged,  and  bar 
dredged  at  intersection  of  Fox  River  with 
Lake  Butte  des  Morts,  96,  2526. 

1 896-9  T.  Waste  weir  constructed  at 
Kaukauna  second  lock;  roadway  built  at 
Appleton  first  lock;  fish  ways  constructed 
in  the  Eureka,  Berlin,  and  White  River 
dams,  and  a  small  amount  of  dredging 
done,  97,  2712. 

1 89  y-9  8.  Crib  dam  and  fish  way  built 
at  Princeton,  and  old  dam  removed;  old 
dam  at  Grand  River  removed,  and  con- 
struction of  permanent  crib  dam  be^n; 
harbor  of  refuge  dredged  at  Stockbndge 
Landing,  Lake  Winnebago;* bars  in  Wolf 
River  dredged,  and  snags  and  other  ob- 
structions removed  from  that  river;  scow 
built,  and  dredging  plant  repaired;  chan- 
nels dredged  toIow  Kaukauna  fifth  and 
Rapide  Croche  locks,  and  canal  above 
Rapide  Croche  and  Appleton  second  locks; 
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1 869-70.  WtnneeonM  reraoved  gnags 
from  Portage  to  Sauk  City,  30  miles. 
Drew  too  much  water,  70,  226.  Exami- 
nation by  Maj.  Warren,  76,  ii,  242. 

1 S  70-7 1 .  Work  suspended,  70, 292. 
(See  Legidaiion.) 

1871-79.  Experimental  work  on 
proposed  canal  crossings  commenced  July 
1,  by  dikes  and  dams  of  brush  and  stone, 
71,  120.  Report  on  same,  72,  135,  143. 
Result  favoraole  to  improvement  of  nat- 
ural channel,  72,  132.  Plans  of  wing- 
dams,  72,  144. 

lll7d-73.  Same  work  continued  from 
July  1  with  satisfactory  results,  78,  218; 
report  on,  by  Maj.  Huston,  78,  229;  by 
J.  Nader,  78,  244;  74,  170.  39  miles  of 
river  improved,  74,  167,  173. 

1873--74*  Winff  dams;  detailed  re- 
port on.  74,  169.  Details  of  work  and 
materials  for,  74,  171. 

1874-76.  118  dams>=:48,847  1.  f. 
built  to  date,  75 ,  224.  Unfavorable  opin- 
ions expressed  as  to  permanence  of  chan- 
nel, 76,  217.  Tables  of  completed  dams 
built,  75,  224, 227.  Grand  excursion  and 
resolutions,  75,  226. 

1875-76.  Operations  as  before,  76, 
ii ,  399.  Detailed  reports  on  method  of  im- 
provement, 76,  ii,  402, 417, 422.  Reasons 
for  delay  in  completion,  76^  ii,  418.  Ta- 
ble of  completea  dams  built  and  work 
done,  76,  ii,  418. 

1876-77.  Results  demonstrate  the 
practicability  of  the  improvement,  77, 
880,  890. 

1877-78.  Examination  showed  that 
channel  formed  by  work  of  improvement 
had  been  maintained,  78,  1170,  1171. 
Soundings  taken  about  once  a  year  since 
1875  on  upper  improved  section,  78, 1171. 

1878-79.  Repairs  and  extension  of 
dams,  snagging,  bank  protection,  etc.,  70, 
1 536.  Operations  suspended  pending  ac- 
tion of  Board  of  Engineers,  7&,  1533. 

1 8  79-80.  Repairs  and  extensions  to 
dams  between  Portage  City  and  Wild  Cat 
Bluffs;  five  dams  with  a  total  length  of 
4,625  f.  built  above  Prairie  du  Sac;  530  f. 
of  dam  extension  on  upper  section;  brush 
and  stone  collected,  80,  1951. 

1880-8 1.  41  wing  diuns  with  a  total 
length  of  19,308  f.  constructed  between 
Portage  and  Rocky  Run.  81,  2133. 

1881-83.  7,441  1.  t.  wing  dam  con- 
structed, 82,  2166. 

1883-83.  9,320  1.  f.  wing  dam  con- 
structed, 88,  1713. 

1884-85.  Repairs  to  dams,  85, 2025; 
86,  1686;  87,  2077. 

1 885-86.  Further  efforts  to  improve 
river  by  wing  dams  discontinued,  87, 
2077,  2096. 

Fox  RrvKB: 

1873-73.  Works  transferred  to 
United  States  from  Green  Bay  and  Mis- 


sissippi  Canal  Co.,  Oct  1,  1872,  78,  225. 
Repairs  on  Lower  Fox  and  to  levee  at 
Montello;  dredging;  quarries  opened,  78, 
226. 

1873-74.  Dredging  on  levels,  re- 
pairs to  old  locks  and  dams  on  Lower  Fox, 
new  lock  and  stone  dam,  surveys  on  Up- 
per Fox,  74, 42.    Detailed  report,  74, 162. 

1874-75.  Lock  and  dams;  repairs, 
surveys,  detailed  reports,  75,  220. 

1875-76.  Portage  Canal  enlai^gement 
completed;  2  new  locks  and  5  new  dams; 
dredging;  locks  let  by  contract;  oontnict- 
ors  failed.  Reports,  76,  ii,  396, 412, 423. 
Statement  of  work  on  canal  at  Portage, 
76,  ii,  423. 

1876-77.  New  locks,  dams;  dredg- 
ing; line  opened  so  far  as  locks  are  con- 
cerned June  1,  1876.  Reports,  77,  877, 
880,888. 

1877-78.  New  dams,  repairing  locks, 
quarrying  stone,  dredging,  etc.,  78, 1169, 
1 1 74.  Navigation  open  from  Portage  City 
to  Green  Bay,  78,  1169. 

1 8  78-70.  Dredginfi;,  repairs  of  locks, 
widening  Portaee  Canal,  conunencement 
of  new  lock,  and  crib  dam,  retaining  wall, 
etc.,  70,  1538-1647. 

1870-80.  Ixwer  Fox:  Construction 
of  new  lock  at  Little  Chute;  construction 
of  revetment  wall  of  Appleton  Canal,  and 
waste  weir  in  third  level  of  same;  canal 
banks  strengthened  and  break  of  Menasha 
repaired. 

Upper  Fox:  460,931  c.  y.  dredged;  re- 
pairs to  Portage  guard  lock  and  dams  at 
Eureka,  Berlin,  White  River,  and  Prince- 
ton; snags  removed,  80, 1950. 

1 8  86-8 1 .  Lower  Fox:  Completion  of 
new  lock  at  Little  Chute;  construction  of 
masonry  wall  across  head  of  old  guard 
lock;  elevation  of  canal  banks;  comple- 
tion of  revetment  wall  of  Appleton  Canal; 
construction  of  wasteweir  m  Little  Chute 
Dam;  general  repairs  to  locks  and  dama 

Upper  Fox:  519,473  c.  y.  dredged;  con- 
struction of  lock-tender's  house  at  White 
River;  minor  repairs  to  dams,  locks,  and 
canal  banks,  81,  2133. 

1881-83.  Ijower  Fox:  Construction 
of  stone-masonry  lock  at  Kaukauna. 

Upper  Fox:  335,681  c.  y.  dredged;  800 
I.  f .  of  river  bank  protected  from  washing, 
by  piles,  brush,  and  stone,  82,  2165, 2166. 

1883-83.  Ijofwer  Fox:  Construction 
of  retaining  wall  for  canal  bank  above 
Kaukauna;  construction  of  first  new  lock 
at  Appleton,  and  alteration  of  dams  at 
Menasha  and  Appleton  commenced. 

Upper  Fox:  124,208  c.  y.  dredged;  re- 
pairs to  locks,  dams,  and  canal  banks,  83, 
1713. 

1883-84.  Zov^er  2^;  Appleton  first 
lock  completed;  sluiceways  and  gates 
built  in  Appleton  Upper  Dam;  water  on 
bars  and  in  canals  deepened  by  dredging; 
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repairs  to  lock  gates,  canal  embankments, 
and  dams. 

^pper  Fox:  Repairs  to  lock  gates  at 
Fort  Winnebago,  Governors  Bend,  Prince- 
ton, Berlin,  and  Eureka,  84, 1872. 

18S4-S5.  Tapper  Ibx:  74,371  c.  y. 
dredged;  boats  ana  dredges  repaired,  85, 
2025. 

Lower  Fox:  Repairs  to  old  lock  at 
Menasha  and  to  Appleton  fourth  and 
little  Chute  first  locks;  new  abutment 
built  and  apron  begun  at  Little  Kaukauna 
Dam;  repairs  to  locks  and  dams  and 
dredginj  m  canals,  85,  2026. 

1§8^96.  q^  Fox:  Old  locks  at 
Governors  Bend  and  Montello  repaired; 
97,596  c  y.  dredged  from  bars  in  Upper 
Fox;  repairs  to  Eureka  Dam. 

Lower  Fox:  Right  abutment  and  1781.  f. 
of  new  dam  at  Menasha  built;  1,506  cords 
stone  blasted  and  removed  from  Menasha 
Channel;  20,449  c.  y.  clay  dredged  from 
outlet  of  Lake  Winnebago;  apron  com- 

Bleted  and  sluice  built  in  Little  Kaukauna 
^am;  repairs  to  locks  and  dams,  86, 
1687. 

1896-§7.  Q>/)€r  Fox:  Repairs  to 
locks  and  dams  and  maintenance  of  ex- 
isting depth  of  navigation  by  dredging; 
levee  built  at  White  River  Lock,  87, 
2077,  2082,  2087. 

Lower  Fox:  New  lock  built  at  the  Cedars; 
De  i'ere  Lock  renovated;  Menasha  Dam 
and  sluice  completed;  Menasha  Channel 
deepened  by  rock  removal;  De  Pere  Dam 
completed;  new  stone  abutment  built  at 
Rapide  Croche  Dam,  and  the  injury  from 
high  water  of  1881  repaired,  87,  2078, 
2062,  2084,  2087. 

18§T-8§.  161,747  c.  y.  dredged  from 
bars  on  the  Upper  Fox;  63,148  c.  y.  gravel 
and  sand  dreaged  from  channel  on  the 
Lower  Fox;  repair  and  construction  of 
locks  and  dams;  repair  of  boats  and 
dredges,  88,  1870, 1877. 

18§8-89.  140,882  c.  y.  dredged  from 
bam  on  the  Upper  Fox;  10,883  d  y.  ma- 
terial dredged  from  Menasha  River;  ex- 
tensive repairs  to  dredging  plant  and  tug- 
boats; construction  of  Appleton  Lower 
Dam  continued;  extensive  repairs  to 
Rapide  Croche  and  Menasha  locks,  89, 
2086. 

1 8  §9-90.  Levee  at  Portage  built  un- 
der contract;  new  lower  dam  at  Appleton 
completed;  25,000  c.  y.  dredged;  opera- 
tion, care,  and  repair  of  locks,  dams,  and 
canals.  90,  236&~2376. 

1999-91.  Construction  of  guard  gates 
beyond  at  head  of  Kaukauna  Canal; 
head  wall  and  feeder  built  at  head  of  old 
first  lock  at  Appleton;  brush  and  stone 
wing  dam  built  at  Portage  Levee,  91, 
2573;  38,214  c.  y.  dredged  in  Lower  Fox, 
Neenah  Channel,  and  mouth  of  Fond  du 
Lac  River,  91,  2578.    Construction  and 


repair  of  plant;  operation  and  care  of 
locks  and  dams,  91,  2580,  2587. 

1S91-93.  Guard  gates  at  head  of 
Kaukauna  Canal  completed;  3,117  c.  y. 
of  rock  blasted  and  removed,  and  1,110 
c.  y.  dredged  from  rock  bar  at  river  out- 
let of  De  Pere  Lock;  80,145  c.  y.  dredged 
at  points  on  the  Lower  Fox;  13,577  c.  y. 
dredged  on  Fox  River,  between  De  Pere 
and  Green  Bay;  buoy  construction  and 
repairs  to  plant,  92,  2217,  2219;  opera- 
tion and  care  of  locks  and  dams,  93, 
2222. 

Fox — Wisconsin  : 

1  §93-9  3.  Lock  to  replace  an  old  one 
built  at  Porta^,  Wis.;  construction  of 
channel  at  Grignon  Rapids  in  progress; 
new  middle  platform  built  in  the  com- 
bined locks  at  Little  Chute;  a  part  of  the 
Kaukauna  Canal  bank  rebuilt  and  a  part 
of  the  bed  puddled  with  clay;  two  new 
lock  houses  were  built,  and  dredging 
plant  repaired,  93,  2759. 

1 893-94.  Lock  at  Portage  finished; 
dredging  in  Grignon  Rapids  and  in  the 
river  between  l&pide  Croche  Dam  and 
Wrightstown  Bridge  completed;  waste 
weir  and  culvert  constructed  at  combined 
lock ;  wing  walls  at  Kaukauna  fourth  lock 
rebuilt;  587  1.  f.  core  wall  constructed  in 
the  canal  banks  of  the  fourth  and  fifth 
levels  at  Kaukauna;  and  locks,  dams, 
houses,  and  dredging  plant  repaired,  94, 
2105. 

1  §94-95.  Crib  dam  at  Berlin  lock 
completed;  fourth  lock  at  Appleton  re- 
built; waste  weirs  for  Kaukauna  system 
completed;  construction  of  dam  and 
straight  cut  at  White  River  lock  begun; 
works,  buildings,  and  plant  repaired,  95, 
2659. 

1  §95-96.  Crib  dam  at  White  River 
lock  completed;  lock  house  and  ware- 
house at  Appleton  lock  completed;  har- 
bor at  Fond  du  Lac  dredged,  and  bar 
dredged  at  intersection  of  Fox  River  with 
Lake  Butte  des  Morts,  96,  2526. 

1  §96-9  7.  Waste  weir  constructed  a  t 
Kaukauna  second  lock;  roadway  built  at 
Appleton  first  lock;  fish  ways  constructed 
in  tne  Eureka,  Berlin,  and  White  River 
dams,  and  a  small  amount  of  dredging 
done,  97,  2712. 

1  §9 T-9§.  Crib  dam  and  fishway  built 
at  Princeton,  and  old  dam  removed;  old 
dam  at  Grand  River  removed,  and  con- 
struction of  permanent  crib  dam  begun; 
harbor  of  refuge  dredged  at  Stockhndce 
Landing,  Lake  Winnebago; 'bars  in  Wolf 
River  dredged,  and  snags  and  other  ob- 
structions removed  from  that  river;  scow 
built,  and  dredging  plant  repaired;  chan- 
nels dredged  below  Kaukauna  fifth  and 
Rapide  Croche  locks,  and  canal  above 
Rapide  Croche  and  Appleton  second  locks; 
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18IKMI7.  21,870  t  stone  placed  in 
breakwater,  97,  836. 

1897-99.  16,322  t.  of  stone  placed 
in  breakwater,  and  105  c.  y.  of  rock  re- 
moved, 98,  857. 

1899-1900.  15,896 1.  of  stone  placed 
in  breakwater.     1900,  1165. 

Physical  eliaraeieiisUca. 

Presence  of  rocks  and  ledges  in  harbor, 
71,  870,  874,  875. 

Locality  described,  86,  634,  542. 

Description,  Gloucester  Harbor,  98, 
787;  Vincent  Cove,  98,  789. 

Plan*.    (See  Projects.) 

By  H.  F.  Bothfeld,  breakwater,  3,870 
f.  long,  50  to  100  f.  wide  at  the  base,  20  f. 
wide  at  the  top,  and  from  11  to  35  f.  high ; 
the  substructure  to  be  of  riprap,  and  the 
superstructure  to  be  of  cut-mmite  facings, ' 
with copingand  concrete  nlling,  71, 873. 

By  Maj.  Kaymond,  1885,  removal  of  a 
part  of  Babson's  Ledge  in  completion  of 
the  original  project;  estimate,  $4,800, 86, 
541,  543. 

By  Maj.  Ravmond,  1885,  formation  of 
a  harbor  of  refuge  with  two  breakwaters, 
aggregate  length  of  7,250  f.;  estimate, 
$1,369,000,  86,  535;  87,  501,  502. 

By  Lt.  Col.  Gillespie,  removal  of 
Babson's  Ledge,  base<l  upon  late  surveys; 
dredging  a  channel  15  f .  deep  at  low  water, 
HarbDr  Cove  to  Pew's  Wharf,  also  the 
deepening  of  Harbor  Cove  to  10  f. ;  esti- 
mate, $65,000;  87,  503. 

Projects.    (See  Plans,) 

The  project  of  1871  proposed  to  clear 
the  hari>or  of  sunken  rocks  and  to  build 
a  stone  breakwater  from  £astern  Point  to 


Round  Rock  Shoal;  estunate,  $10,606, 70, 
870,  876;  71,  873;  87,  500. 

The  approoriation  of  $10,000  of  1872 
was  expended  upon  the  removal  of  rock, 
78,  1083;  87,  601. 

By  Lt  Col.  Gillespie,  1887,  r^noval 
from  the  inner  harbor  of  101  c  y.  of  rock 
and  of  216,000  c.  y.  material;  also  for 
l^;reakwater  recommended  in  the  project 
of  1884,  extending  from  Eastern  Point  to 
Round  Rock  Shoal;  estimate,  $817,000, 
88   443 

By  Lt  Col.  Mansfield,  1892,  for  use  of 
available  funds  to  complete  proposed 
dredging,  93,  752. 

Bv  Lt  Col.  Mansfield,  1894,  for  ose  of 
available  funds  to  commence  constniction 
of  substructure  of  breakwater  at  Eastern 
Point,  96,  610. 

By  Lt  Col.  Mansfield,  1896,  forranoval 
of  some  rocks  in  and  about  the  harbor, 
97,  836. 

Sonreys. 

By  H.  F.  Bothfeld,  1870.  Report,  71, 
873. 

Ordered  by  act  of  July  5,  1884,  made 
under  direction  of  Maj.  Ravmond,  86, 
640;  87,  502,  505. 

Examination  from  Five  Pound  Island 
to  river  head  ordered  by  act  of  July  1^ 
1892,  made  by  Lt  Col.  Mansfield,  1892; 
report  favorable,  93,  787. 

Examination  of  Vincent  Gove  ordered 
by  act  of  July  13,  1892,  made  by  Lt  Col. 
IViansfield,  1892;  report  unfavorable,  98, 
788. 

Maps: 
87,504. 
Of  inner  harbor,  87,  606. 


OOLDEN  OATE.     (See  San  Francisco,  Qd.) 


GOLDEN  OATE  AND   STRAITS  OF  KAR<|1JINES  CHANNEL, 

CAL. 


Commerce. 

Great,  1900,  4259. 

Englneerfl. 

Chief  of  Enqineers.  Reports,  1900, 
634. 

Engineer  in  Charge.  Lt.  Col.  W. 
H.  Heuer,  1899-1900.  Report,  1900, 
4269. 

Physical  charaeteii§tlc§. 

Description  of,  1900,  4259. 


Projects. 

Maj.  Heuer  estiuated,  ld99,  it  wooM 
cost  $381,000  to  obtain  improvement  de- 
sired by  act  of  1899,  and  also  $16,000 
annually  for  maintenance,  1900, 4262. 

Sunreys. 

Examination  and  survey  of  Point  I^- 
hole,  Point  Wilson,  and  Lone  Tree  Point, 
with  a  view  to  obtaining  a  channel  30  f. 
deep  and  300  f.  wide,  ordered  by  act 
of  Mar.  3,  1899.  Report  favorable,  sub- 
mitted, 1899,  by  Maj.  Heuer.   1900,425a 


0008E  RAPIBS  ON  RED  RITER  OF  THE  NORTH  (I/OCfc  and 
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GOHOONS  LAMD0IO,  LAKE  CHAMPLAIN,  YT.  (Breakwater). 


Appropriations. 

1886,  $18,750,  87,  314. 
1888,     10,000,88,2096. 
1890,       6,000,  90,  2878. 


Total,  34,750 

CoDtraeUi. 

1988*  W.  J.  Daly,  breakwater  con- 
struction, 88,  2096. 

En^neers. 

Chief  of  Engikbbbs.  Reports,  87, 
314;  88,  287;  89,  340;  90,  307;  91,  385; 
92,363. 

Engineer  in  Chabgb:  Maj.  M.  B. 
Adams,  1886-92.  Reports,  87, 2400 ;  88, 
2095;  89,  2445;  90,  2877;  91,2930;  92, 
2606. 

Operations. 

1887-88.  4,711  c.  y.  nibblestone 
placed  in  breakwater,  88,  2096. 


1888-89.  3,570  c.  y.  nibblestone 
placed  in  breakwater,  89,  2446. 

1889-90.  Breakwater  construction 
continued,  90,  2877. 

1890-91.  3  cribs  built  and  sunk  in 
extension  of  breakwater,  and  reconstruc- 
tion of  old  superatructare  beffun,  91, 
2931. 

Projeeta. 

By  Maj.  Adams,  1887,  nibblestone 
breakwater  extending  from  a  point  250  f. 
south  of  landing  to  a  point  on  the  18-f. 
curve  100  f.  north  of  a  line  drawn  from 
the  dock  to  Cumberland  Head;  estimate, 
$38,158,  87,  2400;  92,  2607. 

Surveys. 

Maps.    87,  2400. 


GOSHEN  CREEK,  N.  JT. 


Appropriations. 

1892,  13,000,  93,  1181. 
1894,  3,000,  95,  1074. 
1896,  3,000,96,  934. 
1899,      8,000,  99,  1363. 

Total,  17,000. 

Contracts. 

1893.  F.  C.  Somers,  dredging,  14.9 
cents  per  c.  y.  ($2,011.50),  93,  1181. 

1897.  F.  C.  Somers,  dredging  at  14 
cents  per  c.  y.,  nile  dike  construction  at 
$4.99  per  1.  f.  (H114),  97,  1226. 

Engineers. 

Chief  of  Enginebbs.  Reports,  9 1 ,  119; 
98,  128;  94,  117;  96,  131;  96,  121;  97, 
153;  98,  155;  99,  180;  1900,  204. 

Engineer  in  Charge.  Maj.  C.  W. 
Raymond,  1890—.  Reports,  91,  1116; 
98,  1180;  94,  859;  90,  1073;  96,  933; 
97, 1225;  (Lt  Col.)  98,  1102;  99,  1362; 
190O,  1585. 

Operations. 

1893-03.  15,770  c.  y.  dredged,  93, 
1181. 

1896-97.  600  1.  f.  of  pile  dike  con- 
i<tructed,  and  8,002  c  y.,  dipper  meas- 
urement, 97,  1225. 

1898<^9.  310  cords  of  brush,  150 
poles,  and  371  tons  stone  delivered  for 
construction  of  new  dike,  99,  1363. 

1 899-1900.  118  cords  of  brush,  and 
1,301  tons  stone  placed  for  repair  and 


construction  of  dikes,  and  10,436  c.  y. 
dredged,  1900,  1586. 

Physical  characteristics. 

Description  of,  91,  1116. 

Projects. 

Bv  Maj.  Raymond,  1891,  channel  below 
Goshen  Landmg  to  a  low-water  depth  of 
3  f.  and  width  of  30  f.,  dredging  a  chan- 
nel 3  f.  deep  and  50  f.  wide  through  the 
bar  at  the  mouth  of  the  creek  and  out  to 
the  limit  of  the  sand  formation  beyond 
the  low-water  shore  line,  and  the  pro- 
tection of  the  dredged  channel  by  a  sheet- 
pile  jetty  on  the  south  side  of  the  chan- 
nel extending  about  600  f.  outside  of  the 
low- water  hne  of  the  bay;  estimate, 
$12,000,  91,  1119. 

Maj.  Raymond  reported,  1897-98,  the 
cost  of  completing  the  project  should  be 
increased  $8,000  to  provide  for  the  exten- 
sion of  the  dike,  and  for  necessary  dredg- 
ing, 98,  1102. 

By  Lt.  Col.  Raymond,  1899,  for  expen- 
diture of  available  funds  in  dike  construc- 
tion and  extension,  and  for  dredging,  99, 
1363, 

Surreys. 

Survey  ordered  by  act  of  September 
19,  1890,  made,  1891,  under  direction  of 
Maj.  Raymond,  91,  1118. 

Exammation  made  by  Maj.  Raymond, 
1897-98,  98,  1102. 


GOVERNORS  ISLAND.     (See  New  York  Harbor,  N.  Y.) 


430 


ANALYTICAL   AND  TOPICAL    INDEX   TO 


GOWAMUS  BAY,  IV.  ¥•     (See  Bay  Ridge  Channel;  BuUermilk  Channel;  Gtnamug 

Creek,  N,  Y, ) 


ApproprlatloiM. 

1881,  940,000,81,635. 

1882,  20,000,  82,  661. 

1883,  5,000,  84,  708. 
1886,  7,500,  86,  725. 
1888,  60,000,  88,  617. 
1890,  « 160,000,  90,  731. 
1892,  » 198,600,  92,  823. 
1894,  150,000,  96,  947. 

Total,  641,100. 

Comnerce. 

Commercial  statement  from  1880  to 
1884,  84,  707. 

Neoeceity  for  enlarged  channels,  87, 
712,  714. 

€oiitracU. 

1891.  J.  W.  Ambrose,  dredging,  17 
cents  per  c.  v.,  82,  661. 

1§b3.  E.  Brainard,  dredging,  18 
cents  perc.  y.,  84,  708. 

114^4.  H.  l)u  Bois's  Sons,  dredging, 
19.9  cents  perc.  v.,  85,  673. 

18II6.  E.  Brainard,  dredging,  32 
cents  perc.  v.,  87,  711. 

1KH9.  J,  A.  Simmons,  dredging,  18) 
cents  per  c.  y.,  89,  787. 

1§91.  W.  H.  Beard,  dredging,  21 
cents  per  c.  y.,  91,  917.  W.  H.  Beard, 
di;^ging,  21  cents  per  c.  y.,  91,  918. 

1§93.  International  Dredging  Co., 
dredging,  13.7  cents  per  c.  y.  ($124,670). 
93,  1058.  J.  D.  Leary,  dredging,  13| 
cents  perc.  v.,  94,  767. 

1«94.  W.  H.  Beard  Dredging  Co., 
dredging,  15  cents  per  c.  y.  ($135,000), 
96,  948. 

Engineers. 

Chibf  of  Enoinebrs.  Reports,  80,  85; 
81,  101;  82,  102;  83,  97;  84,  103;  86, 
93;  86,  98;  87,  61;  88,  62;  89,  78;  90, 
70;  91,89;  92,  93;  93, 101;  94,91;  96, 
103. 

Enoikekbs  in  Charge. 

Col.  J.  Newton,  1880-84.  Reports,  8 1 , 
634,  635;  82,  659;  83,  544. 

Capt.  J.  Mercur,  1884-86.  Reports,  84, 
706;  86,  672. 

Lt  Col.  W.  McFarland,  1886-89.  Re- 
ports, 86,  722;  87,  709;  88,  613. 

Lt.  Col.  G.  L.  Gillespie,  1889-95.  Re- 
ports, 89,  784;  90,  727;  91,  914;  92, 
817;  93,  1053;  94,  764;  96,  943. 

AsBiOTANT.  R.  H.  Talcott.  Report, 
81,636. 

Lefflflatlon. 

Operations  under  appropriations  of 
1882  prevented  by  legal  formalities  for 
securing  right  of  way,  83,  544;  87,  710. 

Operations. 

1981-83.  158,458  c.  y.  dredged,  82, 
659. 

atlOO,000.  Bay  Ridge  Channel 


1989-83.  60,708  c.  y.  dredged,  83, 
544 

1993-94.  91,609  c.  y.  dredged,  84, 
706. 

1994-95.  22,996  c.  y.  dredged,  86, 
673. 

1996-97.  21,497  c.  y.  dredged  from 
channel  below  Hamilton  Street  Bridge, 
87  711. 

^999-99.  38,938  c.  y.  dredged;  two 
canal-boat  wrecks  removed,  89,  787. 

1999-0O.  135,967  c.  y.  dredged,  90, 
730. 

1990-91.  268,000  c.  y.  dredged,  91, 
917. 

1991-99.  520,000  c.  y.  dredged  from 
Red  Hook,  Gowanus  Creek,  and  &y  Ridge 
channels,  92,  820. 

1999-93.  20,297  c.  y.  dredged,  93, 
1057. 

1993-94.  852,137  c.  y.  dredged,  94, 
767,  768. 

1994-95.     757,006  c  y.  dredged,  96, 

(740,  174/. 

Physical  cbaracteiittles. 

Description  of,  88,  613. 

Projects. 

ByCol.  Newton,  1881,  dredging  chan- 
nel 200  f.  wide  and  18  f.  deep  at  m.  I.  w. 
from  the  18-f.  contour  outside  the  bay  to 
Hamilton  avenue  drawbridge,  the  last 
400  f.  narrowing  down  to  a  width  of  100 
f.;  estimate,  1182,850,  81,  636. 

Revised  project  for  dredging  the  natural 
channel  from  Hamilton  avenue  draw- 
bridge to  southwest  comer  of  Erie  Basin, 
and  thence  two  channels,  one  ranning 
northerly  along  the  west  side  of  Erie 
Basin  to  deep  water  near  Red  Hook,  the 
other  running  southerlv  along  the 
wharves  on  the  south  side  of  the  bav; 
estimate,  $192,564, 81,  672,  673;  87,  712. 

In  1887  Lt  Col.  McFarland  considered 
that  the  Red  Hook,  Bay  Ridse,  and  Go- 
wanus Creek  channels  should  be  widened 
to  400  f.,  with  a  1.  w.  depth  of  21  f. ;  esti- 
mate, $403,500,  87,  712. 

By  Lt.  Col.  Gillespie,  1889,  for  increas- 
ing the  depth  of  the  Growanus  Bay  dian- 
nels  to  21  f.  at  m.  1.  w.  and  increasing 
their  width  to  400  f.;  also  removal  of 
angle  on  south  side  of  Gowanus  Creek 
near  its  mouth;  estimate,  $600,000,;  89, 
785,  786;  91,  916. 

By  Lt.  Col.  Gillespie,  1892,  for  the  ex- 
pendituro  of  the  appropriation  of  1882  as 
follows:  $58,000  on  Bed  Hook  Channel 
and  $42,000  on  Growanus  Creek  Channel, 
98,  1056. 

The  existing  project  in  1894  amended 
in  that  year  by  act  of  Congress  providing 
for  a  width  of  800  f.  and  depth  of  26  L 

b  996,600.  Bay  Ridge  Cbaimel. 
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for  Bay  Ridge  Channel,  width  of  400  f. 
and  depth  of  26  f.  for  Bed  Hook  Channel, 
and  width  of  250  f.  and  depth  of  21  f .  for 
(Towanns  Creek  Channel;  estimate, 
1483,300,  95,  046. 

In  1885  Lt  Col.  Gilleepie  estimated  it 
would  cost  either  12,391,814  or  12,929,114 


to  compliete  the  work  of  improvement 
properly,  96,  948. 

Sarreys. 

Ordered  by  act  of  June  14, 1880;  made, 
1881,  under  airection  of  Col.  Newton,  81, 
635. 

Maps.     81,  636;  86,  672. 


001¥AN1JS  CRBEK,  M.  ¥. 


Engineers. 

Chief  of  Enoinbsbs.    Bemrt,  84, 105. 
Enoinjoer  in  Chabgs.    Col.  J.  New- 
ton.   Beport,  84,  713. 

Plant. 

In  1882  a  line  of  canal  having  taken 
the  place  of  the  creek.  Col.  Newton  re- 


ported the  creek  unworthy  of  improve- 
ments, 84,  714. 

8arve]rt. 

Examination  ordered  by  act  of  Auff. 
2,  1882,  made  under  direction  of  Col. 
Newton,  84,  713. 


OOWAIVCS  CREEK  CHAHnVEl.,  M.  T.     (See  Bay  Ridge  Oumnel,  N.  Y.; 

Gowanus  Bay. ) 


Appropiiallont. 

1896,  $25,000,  96,  759. 
1899,    25,000,  99,  1275. 

Total,  50,000 

Commerce. 

Description  of;  of  the  total  freight  car- 
ried in  1896, 2,164,654  tons,  nine-tenths  of 
this  was  carried  in  boats  drawing  less  than 
12f.,  97,  1181. 

Contracts. 

1897.  H.  S.  Beard,  dredging,  24  c. 
per  c.  y.,  s.  m.;  bowlder  removal,  $12  per 
c.  y.  ($22,000),  97,  1123,  1124. 

1§99.  H.  S.  Beard,  dredging,  14}  c. 
per  c.  y.,  s.  m.  ($23,000),  99,  1276. 

Engineers. 

Chief  op  Enginbers.  Reports,  96, 
92;  97, 127,  141;  98,122;  99, 146;  1900, 
165. 

Enginbsrs  in  Charge: 

Maj.  H.  M.  Adams,  1896-99.  Reports, 
96,  758;  97,  1122,  1180;  98,  1020;  99, 
1274. 

Maj.  W.  L.  Marshall,  1900.  Report, 
1900,  1469. 

Operations. 

199«-97.  75,417  c.  y.  dredged,  97, 
1123. 

1S97-9S.  16,073  c.  y.-  dredged,  98, 
1021. 

1899-1900.  156,204  c.  y.  dredged, 
1900,  1470. 


Pliyslisal  eharaeterlstles. 

Description  of;  originally  a  tidal  inlet 
in  the  southern  part  of  the  city  of  Brook- 
lyn, and  emptying  into  Gowanus  Bay, 
97,  1181. 

The  channel  defined  as  extending  from 
the  junction  of  Bay  Ridge  and  Red  Hook 
channels  opposite  Henry  street,  Brook- 
lyn, and  Twenty-eighth  street,  Brooklyn, 
eastwardly  to  the  foot  of  Percival  street, 
the  part  east  of  Percival  street  being  called 
Gowanus  Canal,  96,  758. 

Projects. 

About  $75,000  had  been  spent  on  this 
channel  up  to  1892,  (see  Gouxmns  Bay^ 
N,  Y.),  1900,  1471. 

Under  act  of  1896  a  project  was  adopted 
by  Maj.  Adams  for  dredgmg  a  channel  26 
f.  deep  between  the  foot  of  Percival  street, 
Brooklyn,  and  Red  Hook  channel,  esti- 
mate, $70,000,  96,  758. 

In  1897  Maj.  Adams  estimated  that  to 
obtain  a  depth  of  30  f.  would  cost  $58,000 
in  addition  to  the  estimated  cost  of  the 
26  f .  channel  in  process  of  constmction, 
97,  1181. 

Surveys. 

Harbor  lines  were  slightly  modified  by 
act  of  June  3,  1896,  96,  755. 

Sur\'ey  with  a  view  to  obtaining  a  chan- 
nel 30  f.  deep  ordered  by  act  of  Jime  3, 
1896,  made  by  Maj.  Adams,  1897  (see 
Project),  97,  1180. 


GRAliB  BAYOr  CUT-OFF,  I.A.     (See  Red  Rii^. ) 
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Engtneen. 

Chikf  of  EN6INBKR8.  Report,  80, 146; 
81,  197;  82,  193. 

Enginebr  in  Charob.  Maj.  A.  Stick- 
ney.    Report,  82,  1410. 

Absiotant.  H.  8.  Douglan.  Report, 
82, 1411. 

Plijrflcal  characteristics. 

Deecriptioxi  of,  82,  1411. 


Plans. 

By  Maj.  Stickney,  1882,  channel  30  f. 
wide  and  4  f.  deep,  junction  of  Bajoa 
Pelton  to  Woodlawn  plantation,  5  miles, 
and  removini^  trees  and  other  obetnic- 
tions  to  junction  of  Bayou  da  Lac;  esti- 
mate, $10,208,  82, 1412. 

Sarreys. 

Ordered  by  act  of  June  14,  1880,  80, 
146;  made  under  direction  of  Maj.  Stick- 
ney, 1882,  82,  1410. 


GRAND  CAMjVmWnt  RITER,  ILL.     (See  Calumet  River,) 


Enfflneers. 

Chief  of  Enoineeiw.    Report,  89,  293. 
Engineer  in  Charge.     Capt  W.  L. 
Marshall,  1888-89.     Report,  80,  2158. 

Plans. 

By  Capt   Marshall,  1889,  for  a  16  f. 
channel  200  f .  wide,  mouth  to  above  the 


Forks;    estimate,    $1,000,000,  89,   2158, 
2159. 

Sarreys. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made  1889,  under  direction  of  Oapt 
Marshall,  89,  2158. 


GRAND  CALIIIHET  RITER,  IIVD.     (See  Ccdumei  Hiver.) 


Engineers. 

Chief  of  Engineers.    Report,  89,  293. 

Engineer  in  Charge.  Capt.  W.  L. 
Marshal],  1888.     Report,  89,  2151. 

Assistant.  G.  A.  M.  Liljencrantz. 
Report,  89,  2153. 

Ptaysl€;al  ctaaracterlsllcs. 

Description  of,  89,  2153. 


Surveys. 

Survey  ordered  by  act  of  Congress  ap- 

E roved  June  10,  1872,  assigned  to  Maj. 
K  C.  Houston,  and  made  under  his  direc- 
tion by  W.  J.  Brvson,  72,  36;  78,  36. 
Report,  78,  252,  253.  Examination  or- 
dered by  act  of  Aug.  11, 1888,  made  1888 
under  airection  of  Capt.  Marshall  (re- 
port unfavorable),  89,  2151. 


GRAND  €H AIIV.     ( See  Miuisifippi  River, ) 


GRAND  GVL.F,  lins.  (fiarbor). 


Engineers. 

Chief  of  Engineers.  Reports,  80, 
158;  81,  213. 

Engineer  in  Charge.  Maj.  W.  H.  H. 
Benyaurd.     Report,  81,  1470. 

Assistant.  H.  St.  L.  Copp^e.  Report, 
81,  1472. 

Plans. 

By  Maj.  Benyaurd,  1880,  for  dredging 


from  Station  C  to  Ferry  at  Big  Black 
River,  and  thence  to  near  gauge  No.  3; 
estimate,  $1,054,780,  81,  1476,  1477. 

Surreys. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Maj.  B^yaurd 
(report  unfavorable),  81,  1470. 


GRAND  HAVEN  HARROR,  MI€H.<»     (See  Grand  River,  Mich. ) 


Appropriations. 

1852,  ft  $2,000.00,  66,  iii,  34;  74,  184. 

1866,  65,000.00,  66,  iii,  10,  34. 

1867,  40,000.00,  67,  108;  74, 187. 
1869,   1,866.15  (allotted),  69,  22; 

74  187. 
1869,   <J  500.00,  70,  42. 


Appropriations— Continued. 

1870,  $10,000.00,  70,  42. 

d  1,885.00,  70,  40,  129. 

1871,  6,000.00,  71,  40. 

1872,  15,000.00,  72,  38. 

1873,  75,000.00,  73,  38. 

1874,  50,000.00,  74,  44. 


a  Survey.— Report,  Dec.  15, 1849;  estimate,  9140,175.68.    (H.  Doc.  No.  482,  65th  Gong.,  2d 

bS.  Ex.  Doc.  NO.  42, 35th  Cong.,  Istsess.,  p.  92. 

c  Allotted  from  St.  Joeepha  Harbor. 

d  Allotted  from  Frankfort  Harbor,  Mich. 
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Appropiiatlont— Continued. 

1876,  $15,000.00,  76,  102. 

1878,  15,000.00,  78,  122. 

1879,  9,000.00,  79,  164. 

1880,  50,000.00,  80,  2023. 

1881,  50,000.00,  81,  2222. 

1882,  40,000.00,  82,  2309. 
1884.  50,000.00,  84,  1986. 
1886,  30,000.00,  86,  1766. 
1888,  25,000.00,  88,  1912. 
1890,  75,000.00,  90,  2647. 
1892,  90,000.00,  92,  2340. 
1894,  25,000.00,  96,  2798. 
1896,  20,000.00,  96,  2695. 
1899,  10,000.00,  99,  2919. 


Total,  771,251.15 

Commerce. 

Harbor  of  refuge,  importance  ae,  67, 
109;  68,  122;  75,  253;  76,  ii,  495. 

Importance,  S.  Ex.  Doc.  No.  42,  35th 
Cong.,  let  8688.,  p.  89;  67,  109. 

Commercial  importance  of  harbor,  S. 
Ex.  Doc.  No.  42,  35th  Conj?.,  Ipt  seas., 
pp.  89,  90;  S.  Ex.  Doc.  No.  16, 34th  Cong,, 
3d  eess.,  pp.  207,  209,  243,  251,  383,  394; 
68,  122;  69,  93;  70,  138;  71,  147;  76, 
ii,  496;  79,   164,  1619. 

Lumber  interests,  67, 108;  69,  93;  76, 
ii,  496;  80,  2021. 

Losses  to  shipping  oc^casioned  by  form- 
ing of  bar  across  harbor  mouth,  80, 2019, 
2020. 

Contracts. 

1 866.  H.  Squier,  materials  and  labor, 
66,  iv,  100. 

1967.  J.  H.  Ledlie,  materials  and  la- 
lx)r,  67,  109.  R.  A.  ConoUy,  materials 
and  labor,  67,  109. 

1  $6§.  R.  A.  Conolly,  contractor,  over- 
paid by  mistake;  two  claims  made;  one 
disallowed,  68,  124.  Alleged  frauds  of 
P.  A.  Woolley  and  others,  68,  124. 

1  §69.  Squier  &  White,  materials  and 
labor,  69,  93. 

1§70.  T.  S.  White,  materials  and  la- 
bor, 71,  146.  Pierce  &  Whaling, materials, 
71,  146.  G.  P.  Adams  &  Bro.,  materials, 
71,  146. 

l§7a.  T.  S.  White,  materials  and  la- 
l)or,  73,  272,  274. 

1 9  73*  Squier  &  White,  materials  and 
larx)r,  73,  273,  274. 

1 8  74.  Squier  &  White,  materials  and 
labor,  75,  254. 

187^.  James  Caldwell, <«  materials 
and  labor,  77,  913. 

1878*  Henry  S.  Dale,  materials  and 
labor,  79,  1618,  1621. 

1880.  H.  S.  Dale,  pier  extension, 
canceled,  80,  2019.  Squier  &  White,  re- 
vetment construction,  81,  2222. 


1881.  J.  W.  Dennis,  pile  foundation, 
81,  2222. 

1 8  8 SI.  Gillen  &  Kirby ,  pier  construc- 
tion and  dredging,  the  latter  at  40  cents 
perc.  y.,  83,  1828. 

1884.  H.  B.  Herr,  pier  construction, 
85,  2080. 

1886.  T.  W.  Kirby,  stone  and  edg- 
ings, 86,  1767.  Kelly,  Mau8&Co.,iron, 
2 J  cents  per  pound,  86,  1767.  Cutler  & 
Savidge  Lumber  Co.,  timber,  86,  1767. 

1889.  Hagen  &  English,  stone,  $7.90 
per  cord,  89,  2186.  T.  W.  Kirby,  edg- 
mgs,  $1.20  per  cord.  Cutler  &  Savage 
Lumber  Co.,  timber,  $16.75  per  1,000  f. 

B.  M.,  and  plank,  $13.50  per  1,000  f.  B. 
M.,  89,  2186.  Parkhurst  &  Wilkinson, 
drift  bolts,  2.05  cents  per  pound,  89, 2186. 

C.  Bemer,  pier  construction,  $14,956,  89, 
2186. 

1 890.  E.  G.  Crosby,  timber  crib  con- 
stniction,  $23,418, 9 1 ,  2695.  E.  G.  Crosby, 
pine  piles,  10  cents  per  1.  f.,  and  white 
pine  timber,  $17  per  M  f.;  Gay  lord  & 
Wing,  white  pine  plank,  $15  per  M  f.; 
Parkhurst  &  Wilkinson,  tie  rods,  3  cents 
per  pound;  F.  A.  Hagen,  stone,  $2.24  per 
cord,  91,  2695. 

189S.  Truman  &  Cooper,  extension 
and  repair  of  south  pier,  $2,047,  92,  2345. 
Wisconsin  Dredging  &  Dock  Co.,  pier 
construction,  aggregate  of  bid,  $47,947.05, 
93,  2883. 

1893.  E.  D.  Weimer,  pine  timber, 
$25.25  per  1,000  f.;  oak  timber,  $31  per 
1,000  f,  93,  2884.  Parkhurst  &  Wilkin- 
son, drift  bolts,  2'rV  cents  per  pound, 
screw,  2i  cents  per  pound,  93,  2884. 

1899.  Green  &  Wenzell,  pier  repairs 
(removing  old  work,  timber,  ironwork, 

.stone),    $8,185.66,    99,    2919.      Greens 
Dredging  Co.,  dredging,  99,  2920. 

1900.  Greens  DrSiging  Co.,  dredg- 
ing, 1900,  3898. 

Doeumentd.     (Not  published  in  re- 
ports. )    S.  Doc.  16,  34th  Cong.,  3d  sess. 

Englneeri. 

Chief  of  Engineers.  Reports,  66,  5 
iii,  10,  34,  iv,  98;  67,  24;  68,  33;  69,  32 
70,  42;  71,  40;  72,  37;  73,  38;  74,  44 
76,48;  76, 101,  ii,  497;  77,107;  78,122 
79,164;  80,217,2023;  81,294;  82,288 
83,  296;  84,  297;  85,  319;  86,  314;  87 
281;  88,  255;  89,  300;  90,  270;  91,340 
92,  326;  93,  372;  94,  343;  95,  381;  96 
337;  97,  427;  98,  415;  99,  494;  190O 
557. 

Engineers  in  Charge: 

Maj.  J.  D.  Graham,  1855-57.  Report, 
S.  Doc.  42,  35th  Cong.,  Ijat  sess.,  p.  89. 

Maj.  J.  B.  Wheeler,  1866-69,  76,  ii, 
497,  498.  Reports,  66,  iv,  91,  99;  67, 
108;  68,  122. 


n  Contraot  extended,  78,  1208. 
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Capt  F.  U.  Farquhar,  1869-72.  Re- 
ports, 69,93;  70, 137;  71,  146;  73, 181. 

Capt.  8.  M.  ManHfield,  1872-80.  Re- 
portB,  72, 189;  78,  272;  74, 184;  76,  252; 
76,  ii,  493;  77,  912;  78, 1208;  79, 1618; 
(Maj.),  80,  2019. 

Maj.  F.  Harwood,  1880-82.  Reporte, 
80,  2019,  2024;  81,  2219. 

Maj.  D.  P.  Heap,  1882-83.  Report, 
82  ^07. 

Capt  i).  W.  Lockwood,  1883-87.  Re- 
ports, 88, 1822;  84, 1984;  86,  2079;  86, 
1766;  87,  2191. 

Maj.  8.  M.  Mansfield,  1888-89.  Re- 
port, 88,  1911. 

Maj.  W.  Ludlow,  1889-93.  Reports, 
89,  2184;  90,  2646,  2648;  91,  2692;  92, 
2340,  2346;  93,  2879. 

Lt.  Col.  G.  J.  Lydecker,  1894-96, 1898. 
Reports,  94,  2208;  96,  2795;  96,  2693; 
98   2509 

Capt.  C.  McD.  Townsend,  1897.  Re- 
port, 97,  2918. 

Capt.  C.  Harding,  1899-.  Reports, 
99,  2917;  1900,  3895. 

J.  R.  Rowes,  8.  Doc.  20, 3l8t  Cong-,  let 

Lt.  A.  Mackenzie.  Reports,  66,  iv, 
100;  67,  108;  68,  122. 

J.  F.  Sanders,  68,  124. 

8.  C.  Mower,  79,  1618.  Reports,  76, 
253;  78,  1209. 

J.  Macfie.    Rei)ort,  79,  1621. 

F.  W.  I^hnartz.     Report,  1900,  3896. 

Estimates.     (See  Plans  and  PrajfcU.) 

By  Assistant  Rowes,  1849,  sheath  pil- 
ing, 121,950,  8.  Ex.  Do<r.  42,  35th  Cong., 
Ist  sess.,  ^.  91. 

By  Maj.  Graham,  1857,  extension  of 
piers  to  12  f.  of  water,  dredging  and  re- 
vetment, $160,185.60,  8.  Ex.  Doc.  42,  35th 
Cong.,  1st  sess.,  pp.  92, 95, 175;  66,  iv,  99. 

By  Maj.  Wheeler,  1866,  repairs  to  rail- 
road pier,  sheet  piling,  and  extension  of 
south  pier,  $105,111.21,  66,  iv,  99,  100; 
74,  184. 

By  Lt.  Mackenzie,  1866,  completion, 
$352,770.47,  66,  iv,  101;  76,  ii,  494. 

North  pier  extension,  1867,  $200,000, 
67,  108;  68,  123;  69,  32,  93;  70,  138; 
71,  40, 147;  72,  38;  74,  184;  76,  ii,  494. 

Revised  by  Maj.  Wheeler,  1867,  com- 
pletion, $200,111.21,  68,  33.. 

By  Capt.  Mansfield,  1872.  completion, 
$233,300,  72,  190;  74,  185;  76,  ii,  495. 

Extension  of  north  pier  and  pile  revets 
ment,  1875,  $51,000,  76,  254;  76,  ii,  495. 

Completion  of  existing  project,  1879, 
$20,148.96,  79,  164,  1619. 
Operati<»ns.a 

l§66-^7.     South  side,  192  1.  f.  crib 


pier  and  500  1.  f.  pile  revetmeiit  boilt 
(repairs  to  old  work),  67,  24,  108;  74, 
184;  76,  ii,  498. 
1S67-68.    South  side,  100  1.  f.  crib 

Eier,  1,943  1.  f.  pile  revetment,  and  192 
f.  superstructure  built  (repairs  to  old 
work).  68,  33,  123,  126;  74,  184;  76,  ii, 
498. 

l§68-69.  South  side,  100  1.  f.  crib 
pier  built  (repairs  to  old  work),  69,  32, 
93;  74,  184;  76,  ii,  498. 

1S69-70.  South  side,  32  1.  L  crib 
pier  built  (repairs  to  old  work),  70,  42, 
137;  74,  184;  76,  ii,  499. 

1§70-71.  Repairs  to  old  work,  71, 
40,  146;  74,  185;  76,  ii,  499. 

lS71-7d.  Repairs  to  old  work,  72, 
37,  181,  189;  74,  185;  76,  ii,  499. 

1973-73.  South  side,  700  L  f.  oile 
revetment  built  (repairs  to  old  won), 
73,  38,  272;  76,  ii,  499. 

1873-74.  North  side,  1,506  1.  f.  pile 
revetment  built;  45,488  c.  y.  dredged,  74, 
185;  76,  ii,  499. 

1874-75.  North  side,  300  1.  f.  crib 
pier  and  600  1.  f.  pile  revetment  boilL 

South  side,  5(X)  1.  f.  pile  revetment 
built;  13,530  c.  y.  dredged.  76,  48,  252; 
76,  ii,499. 

187  5-76.  North  side,  300 1.  f .  sarier- 
structure  built  (work  unfinished  at  date 
of  last  annual  report  completed),  76, 101, 
ii,  493. 

1876-77.  Damages  repaired;  pier- 
heads riprapped,  77,  107,  912. 

1877-78.  North  side,  150  1.  f.  crib 
pier  and  150  1.  f.  superstructure  built 
(cribs  riprapped;  repairs),  78, 122, 1208. 

1878-79.  North  side,  150  1.  f.  crib 
pier  built  (repairs;  willows  planted),  79, 
164,  1618,  1620. 

1879-80.  Channel  through  bar  at 
harbor  mouth  redred^ed;  superstructure 
on  north  pier  extension  completed,  80, 
2019. 

1884^81.  Work  commenced  apon 
pile  and  slab  revetment  and  south  pier 
extension;  extensive  repairs  to  piers  and 
revetments  by  day  labor;  wreck  of 
schooner  Catchpole  removed;  5,910  L  f. 
catch-sand  fence  built,  81, 2220, 2221. 

1881-83.  I,6a3  1.  f.  pile  revetment 
complete<l  and  reenforced  b^  anchor  piers; 
pile  foundation  for  three  cnbs  driven  and 
cribs  placed;  6,470  1.  f.  catch-sand  fence 
built;  portions  of  north  and  south  revet- 
ments refilled  by  hired  labor,  82,  2307, 
2308. 

188^83.  Three  cribs  placed  in  ex- 
tension of  south  pier,  riprap  placed  along 
channel  face,  and  sheet  piling  along  south 
face  of  same;  100  1.  f.  of  crib  work,  with 


a  Operations  fluspended  since  1652,  66,  5.  During  the  month  of  June,  1866,  309  1.  f.  of  the  ndlroad 
pile  pier  burned,  66,  iv,  100;  76,  ii,  498. 

Damage  to  the  north  jpier  by  a  colliding  vessel  in  1876,  76,  ii,  493,  494.  Dredging  with  a  gfeeam 
wrecking  tug,  76,  ii,  493.  The  channel  400  f.  wide,  and  available  for  any  class  of  lake  vessels,  76,  Ii, 
499:  77,  107. 

Histories  of  the  operations,  74, 184;  76,  ii,  496;  70. 1620. 
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sapenBtmcture  placed  in  extension  of 
south  pier;  repairs,  by  day  labor,  to  pile- 
pier  and  nortn  and  south  revetment;  16 
oak-timber  aprons  i>laced  between  piles 
and  cuts;  1,960 1.  f.  catch-sand  fence  built, 
83,  1822,  1823,  1824. 

1863-84.  700 1.  f.  superstructure  on 
south  pier  rebuilt,  84,  1985. 

1884-85.  710  1.  f.  south  pier  and 
two  outer  cribs  refilled  and  redecked; 
also  802  1.  f.  revetment  repaired,  by  hired 
labor,  86,  2079. 

1885-86.  South  pier  extended  by 
200 1,  f.  crib  work;  breaches  in  pier  head 
and  revetment  repaired,  86,  1766. 

1 88^8 7.  Completion  of  new  super- 
structure to  north  pier;  repairs  to  piers; 
progresB  on  cribs  for  south  pier  extension, 
87,  2191. 

1887-88.  South  pier  extended  52 
feet  and  north  pier  150  f.  under  contract; 
repairs  to  south  pier  by  hired  labor,  88, 
1912. 

1888-89.  Extensive  repairs  to  south 
pier  revetment;  100  1.  f.  crib  work  built, 
89,  2184. 

1889-90.  North  pier  extended  150 
f.;  2,388  1.  f.  of  south  pier  revetment  re- 
paired; 600 1.  f.  sand  fence  built,  90, 2647. 

1890-91.  6,000  c.  y.  dredged;  con- 
pt  ruction  of  crib  work  for  pier  extension 
be^in;  repairs  to  plant,  91,  2694. 

1891-93.  Construction  of  crib  in 
extension  of  south  pier;  sunken  end  of 
south  pier  rebuilt,  and  repairs  made  to 
timber  and  filling  of  north  and  south 
piers,  92,  2342. 

1893-93.  Repairs  made  to  south  re- 
vetment, 98,  2880;  and  extension  of 
north  and  south  piers  in  progress,  93, 
2881.  Repairs  made  to  Government 
dredging  plant,  93,  2881. 

1893-94.  Pier  extension  in  prog- 
ress, and  repairs  made,  94,  2209. 

1 894-9  5.  Pier  extension  completed , 
and  general  repairs  made,  95,  2796. 

1895-96.  South  pier  repaired,  96, 
2694. 

1896-97.  Repairs  were  nmndo  to 
south  pier  and  storehouse,  and  8,3^  c.  y. 
dredg^,  97,  2919. 

1897-98.  40,942  c.  y.  dredged,  and 
piers  repaired,  98,  2509. 

1898-99.  Minor  repairs  made  to 
works,  99,  2917. 

1999-1900.  Repairs  of  works, 
1900,  3896. 

Phyi leal  characierli tics. 

General  characteristics  of  Grand  River, 
76,  u.  496. 

Shore  accretion  rapid  66,  iv,  99;  74, 
186. 

Beneficial  effects  of  the  north  pier  in 
maintaining  a  suitable  depth  of  harbor 
channel,  74,  186. 


Bar  across  entrance  to  harbor  usually 
forms  in  the  fall,  74,  185;  75,  258;  76, 
ii,  493;  78, 122,  1209;  79, 164,  1618. 

Description  of,  89,  2184,  2185. 

Memoranda  of  soundings,  1844-1866. 
Advance  of  shore  line.    76,  ii,  496,  500. 

The  zero  of  the  water  gauge  at  the  hai^ 
bor  was  raised  in  1894  0.28  feet  to  make 
it  conform  to  the  new  plane  of  reference 
established  for  the  harbors  of  Lakes  Mich- 
igan and  Huron,  94,  2209. 

Gauge  readings,  96,  2695,  97,  2919, 
99,  2917,  1900,  3897. 

Shoal  formation  helped  bv  sand  blown 
in  from  adjoining  dunes,  99,  494. 

Channel  depths,  99,  2917. 

Plant.     (See  Estimates  and  Projects, ) 

By  Lt.  A.  Mackenzie,  1866,  extension 
of  north  pier  from  a  point  50  feet  north 
of  Maj.  Graham's  proposed  pier,  66,  iv, 
101;  67,  108;  76,  li,  494,  496. 

By  Asst.  Mower,  1875,  pile  revetment, 
75,  253. 

Extending  north  pier  to  18  feet  of  wa- 
ter, 1878,  and  breakwater  northward  con- 
nected with  pier  head,  78,  1209. 

By  Maj.  Ludlow,  1890,  extension  of 
north  bank  revetment;  repairing  piers 
and  extending  same  200  and  300  feet, 
respectively;  estimate,  174,200,  90,  2651. 

PriTate  (corporate)  i¥ork. 

Bridge  pier  built  by  the  Detroit  &  Mil- 
waukee R.  R.  Co.  on  the  south  side  of 
entrance,  and  with  a  direction  11  degrees 
more  westerly  than  proposed  by  Maj. 
Graham,  66,  iv,  99;  76,  ii,  496,  498. 
Pile  revetment,  66,  iv,  100. 

Dredging  by  steamboat  company,  1877, 
78,  122,  1209. 

Projects.    (See  Estimates  and  Plans. ) 

By  J.  R.  ICowes,  1849,  sheath  piling 
within  river,  approved  by  Board  ol 
Engineers,  S.  Doc.  No.  42,  35th  Cong., 
Ist  sess.,  pp.  89,  91. 

By  Maj.  Graham,  1857,  two  parallel 
crib  piers  400  f.  apart  to  12  f.  of  water; 
sheath  piling  on  south  side  of  river; 
dredging  to  12  f.,  8.  Doc.  No.  42,  35th 
Cong.,  1st  sess.,  pj^.  91,  95,  175;  66,  iv, 
99;  74,  184;  76,  li,  496.  Appropriation 
of  1866  based  on  this  plan,  and  should  be 
applied  in  accordance  therewith,  unless 
modifications  be  necessitated  by  the  work 
of  the  railroad  company,  66,  iv,  99. 

By  Maj.  Wheeler,  1866,  revised  in  1867, 
two  parallel  crib-work  piers,  2,208  and 
608  f.  long,  respectively,  to  afford  a  chan- 
nel of  entrance  of  navigable  width  and  not 
lessthan  18f. depth;  estimate,$352,770.47, 
66,  iv,  100;  76,  ii,  494;  80,  217,  2033. 

By  Maj.  Wheeler,  1867,  north  pier  ex- 
tension to  12  f.  water,  200  f.  channel,  67, 
24;  68,  33;  69,  32,  93;  72,  38.    Recor 
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meadation  renewed,  70,  138;  71,  147; 
74,  184. 

By  Maj.  Mansfield,  1875,  extension  of 
north  pier;  pile  revetment  and  riprap,  75, 
49,  254.  Recommendation  renewed,  76, 
ii,  494.  Recommendation  as  to  pile  re- 
vetment renewed,  77,  913. 

R^sum^  of  plans  and  projects,  1866-76, 
76,  ii,  494. 

After  an  a^Q^'effate  appropriation  since 
1866  of  $301,866.15,  Maj.  Harwood  pro- 
posed, in  1880,  the  extension  of  piers  to 
18-f.  water,  beach  protection,  and  repairs 
to  existing  works;  estimate,  $365,600, 80, 
2024. 


Sarveys. 

Capt.  Williams,  1844,  76,  ii,  496. 

Col.  Abert,  1849,  76,  ii,  496. 

Mai.  Graham,  1856, 8.  Ex.  Doc  No.  42, 
34th  Cong.,  1st  sess.,  76,  ii,  496. 

Maj.  Raynolds,  1865,  66,  iv,  99;  67, 
108. 

Capt.  Farquhar,  1869,  76,  ii,  498. 

Capt  Farquhar,  1870,  76,  ii,  498. 

Maj.  Mansfield,  74,  186;  76,  ii,  499. 

Resurvey  made  in  1882,  82,  2308. 

Survey  of  bar  at  head  of  piers,  1884, 84, 
1984. 

Maps.    82,  2310;  84,  1984;  90,  2650. 


GRAIVD  LAKE,  LA.     (See  Teche  Baywi,  La,) 


Enfffneen. 

Chief  of   Enginbebs.     Reports,  80, 
146;  88,  212. 

Enuinber  in  Chabgb,  Maj.  A.  Stick- 
ney.    Report,  88,  1131. 

Assist  ANT,  H.  C.  Collins.     Report,  88, 
1131. 

Physical  cliaraeteiiatlf^i. 

Grand  Lake  Bayou  described,  83, 1132. 


Plant. 

No  improvement  should  be  attempted 
until  the  route  for  entering  the  upper  end 
of  the  lake  be  decided  on,  88,  1131. 

Surreys. 

Ordered  by  act  of  June  14,  1880,  80, 
146;  made  under  direction  of  Maj.  Stick- 
ney,  1883  (see  Ptorur),  88,  1131. 


OR  AMD  IHARAIS,  MICH.  (Harbor  of  reftige). 


Appropriations. 

1880.  $10,000,  80, 
20,000,  81, 
40,000,  82, 
35,000,  84, 
26,250,  86, 
50,000,  88, 
50,000,  90, 
30,000,  92, 
20,000,  95, 
24,000,  96, 
25,000,  99, 


1881 
1882 
1884 
1886 
1888 
1890 
1892 
1894 
1896 
1899 


1902. 
2038. 
2117. 
1833. 
1649. 
1834. 
2305, 
2147. 
2578, 
2388. 
2721. 


Total,  330,250 


Coniaierce. 

Improvement  to  afford  a  harbor  of 
refuge  between  White-Fish  Point  and 
Grand  Island  Harbor,  90  miles,  78,  229, 
230.  One  of  great  cost  unwarrantable, 
71,  130. 

Necessity  for  harbor  of  refuge,  81, 
2043. 

The  importance  of  the  place  increas- 
ing, 98,  2689;  94,  2038;  96,  2577;  96, 
2387;  97,  2641;  98,  2286. 

Railroad  connections  made  with  the 
harbor,  94,  2038;  95,  2577;  96,  2387. 

In  1897  807  vessels  entered  and  de- 
parted, w^ith  a  total  tonnage  of  142«536 
tons,  98,  2286;  1,910  tons,  1897;  116,050 
tons,  1898  (in  1892  310  vessels  entered 
and  departed;  1899,  864),  1900,  3611. 


Contracts. 

18§3.  C.  S.  Barker,  labor  and  mate- 
rial for  pier  construction  and  for  dredg- 
ing, 25  cents  per  c.  y.,  88,  1636. 

IS §4.  J.  H.  Gillett,  superstructure 
and  pier  extension,  85,  1974. 

19  §6.  C.  Southerland,  pier  exten- 
sion, 87,  1999. 

1S§§.  M.  H.  Fitzpatrick,  dredging, 
19i  cente  per  c.  y.,  89,  2025. 

1 SS9.  Powell  &  Mitchell,  superstruc- 
ture construction,  $24,928,  89,  2025. 

1 890.  H.  Steele,  repairs  to  pier  work, 
$1,500;  C.  8.  Barker,  dredging,  17  cents 
per  c.  y.,  91,  2511. 

l§9a.  Powell  &  Mitchell,  pier  ex- 
tension (mattresses,  stone,  etc.),  $34,- 
680.50,  93,  2691. 

1S95.  VV.  H.  Holden,  pile  dike  con- 
struction, piles,  lOf  cents  per  1.  f.;  tim- 
ber, including  ironwork,  etc.,  $28  iier 
1,000  B.  M.,  95,  2578.  Ck)ntractor  faiieil 
after  completing  a  large  part  of  the  w^ork, 
96,  2387. 

1§96.  G.  Taylor,  building  pile  dike, 
$4,733.16.  Failed.  98,  2389.  F.  L.  Mc- 
Donald, same  work,  $5,761.88.  Failed, 
96,  2399;  97,  2640. 

1§97.  A.  <&  D.  Sang,  pier  extension; 
mattress  and  stone  foundation  work, 
$49.98  per  1.  f. ;  stone  for  extra  riprap- 
ping,  $8  per  cord  in  place,  97,  2642. 


BEPOBTS   OF   CHIEF   OF   ENGINEBB8,  U.  8.  ABMT. 


437 


ORANO  MARAIS,  MICH.— Oontinned. 


1899.  W.  C.  Davidson,  pier  repairs. 
Some  informal  contracts.    90,  2721. 

1900.  Powell  &  Mitchell,  pier  re- 
pairs, 1900,  3612. 

Engineers. 

Chief  op  Enoinebbs.  Report,  71,  37; 
80,203;  81,273,2053;  82,267;  88,276; 

84,  275;  85, 298;  86,  292;  87,  258;  88, 
235;  89,273;  90,246;  91,316;  92,301; 
93,  343;  94,314;  96,351;  96,307;  97, 
392;  98,  384;  99,  455;  1900,  520. 

BoASD  OP  Enqinerrs.  Convened  at 
Marquette,  Mich.,  July  18, 1881,  bv  S.  O. 
No.  14,  to  report  upon  a  plan  for  a  harbor 
of  refuge  near  Grand  Marais,  Mich.  Re- 
port, 81, 2050.  (Lt.  Col.  Comstock  and 
Majs.Weitzel  and  Robert.) 

Enoineebs  in  Chabob: 

Maj  D.  C.  Houston.  Report,  71,  129, 
130 

Lt.  Col.  H.  M.  Robert,  1880-83.  Re- 
ports, 80,  1902;  81,  2038;  82,  2117. 

Capt  F.  A.  Hinman,  1883-84.  Report, 
83,  1635. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  Re- 
ports, 84,  1831;  85,  1973. 

Capt.  C.  E.  L.  B.  Davis,  1886-89. 
Reports,  86,  1646;  87,  1999;  (Maj. )  88, 
1832. 

Maj.  J.  B.  Quinn,  1889-91.  Reports, 
89,  2023;  90,  2303. 

Capt.  W.  L.  Fisk,  1891-92.  Reports, 
91,  2509;  92,  2145. 

Maj.  C.  B.  Sears,  1 893  — .  Reports,  98, 
2689;  94,  2037;  95,  2576,  96,  2386;  97, 
2640;  98,  2285;  99,  2719;  1900,  3610. 

Assistant.  L.  Y.  Schermerhorn.  Re- 
ports, 81,  2041,  2049. 

Estlmatei.     (See  Plans  and  Projects. ) 

By  Maj.  D.  C.  Houston:  (1)  piers  to  18 
f.  of  water  and  dredging  of  channel, 
$481,525,  71,  37,  139;  (2)  modification 
of  first  two  parallel  piers  and  dredging, 
$291,930,  71,  37,  130;  (3)  new  channel 
and  piers,  $167,707.04,  71,  37,  131. 

Operations. 

1  S§ii-S3.  26  cribs  built  and  5  sunk; 
19,029  c.  y.  dredged;  construction  of  in- 
spector's nouse  completed,  83,  1635. 

l§§3r-94.  9  cri OS  sunk  in  extension 
of  west  pier;  construction  of  east  pier 
Ijegun  by  sinking  600 1.  f.  of  crib  work; 
entire  work  riprapped  and  decked;  13,075 
c.  y.  dredeed;  breach  through  sand  spit 
closed  with  brush  and  stone,  84,  1831. 

1984-85.  500  1.  f.  superstructure 
completed  and  west  pier  extended  50  f., 

85,  1973. 

188^86.  West  pier  extended  250 
1.  f .  and  east  pier  150  f . ;  100  1.  f .  super- 
structure on  west  pier  completed ;  200 1.  f. 
pile  pier  constructed  by  hired  labor,  86, 
1647. 


188^87.  Preparations  for  exten- 
sion of  west  pier;  200  1.  f.  of  west  pier 
repaired;  total  amount  of  work  aocom- 
pl&hed,  87,  1999,  2000. 

1887-88.  West  crib  pier  extended 
200  f.,  by  sinking  4  cribs,  88,  1833. 

1889-90.  75,392  c.  y.  dredged,  90, 
2303. 

1 899-9 1.  Repairs  to  pier  work,  and 
dredging,  91,  2509. 

1891-99.  Channel  175  f.  wide  with 
a  least  depth  of  17  f.  dredged  between 
the  piers,  92,  2146. 

1899-94.  East  pier  extended  300 
1.  f.,  98,  2690;  94,  2037. 

1895-96.  About  4,000  1.  f.  of  dike 
built,  96,  2387. 

1896-97.  About  1,000  1.  f.  of  dike 
built,  97,  2640,  2641. 

1897-98.  About  300  1.  f.  of  dike 
built  and  250  1.  f.  of  west  pier  extended, 
98,  2286. 

1900.  Pier  repairs,  and  extension  of 
east  pier  200  f.  in  progress,  1900,  3611. 

Physical  eliaraclerlsUet. 

Variation  of  position  of  channel,  7 1 ,  132. 

Northwesterly  winds  the  most  preva- 
lent, 71,  132. 

Description  of,  71,  129,  132;  98,  2689; 
94,  2037. 

The  harbor  slowly  filling  up  with  sand 
rolled  in  by  the  waves  through  the  inter- 
val between  the  east  pier  and  the  eastern 
shore,  95,  2577. 

Bar  formation,  96,  2386;  97,  2640. 

Severe  storms  and  ice  formation  dam- 
aging works  constructed,  96,  2387;  97, 
2640;  98,  2286. 

Pile  dike  completed  in  1897  being  grad- 
ually strengthened  by  sand  accumula- 
tions, 1900,  3611. 

Plans.    (See  Estimates  and  Projects. ) 

By  Maj.  Houston:  (1)  two  converg- 
ing piers  to  18  f.  of  water  at  the  present 
entrance;  dredging  of  channel,  71,  37, 
139;  (2)  modification  of  first  two  parallel 
piers  600  f .  apart,  location  and  dredging 
similar  to  first,  71,  37, 130;  (3)  to  open  a 
channel  westward  of  present  entrance 
and  to  protect  it  by  2  parallel  piers  300  f. 
apart,  71,  131;  (4)  single  pier,  71,  130. 

By  Lt.  Col.  Robert,  1881:  (1)  artifi- 
cial entrance,  by  cutting  through  the  west 
spit  near  its  western  extremity,  estimates 
$425,535, 1502,425, 1508,887,  $511,445;  (2) 
improvement  of  natural  entrance;  esti- 
mates, $561,506,  $625,526,  $603,020,  $667,- 
040,  $595,034,  $659,054,  $661,980,  $726,000, 
81,  2045,  2046,  2047,  2048. 

Private  irork. 

Channel  dredged  in  1884,  deei)ened  by 
private  enterprise,  84, 1831. 
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GRAND  HARAIS,  MICH.— Gontinned. 


Projects.    (See  EitimaUs  and  Plans.) 

By  Board  of  Engineere,  1881,  forming 
a  harbor  of  refuge  at  Grand  Minrais,  Mich., 
by  providing  accees  to  the  bay  through 
two  parallel  piers,  1,550  and  1,900  f.  in 
length,  respectively,  with  a  dredged 
channel  between  them  of  500  f.  width 
and  20  f.  depth  at  its  lake  end,  and  300  f. 
width  and  18  f.  depth  at  its  harbor  end; 
eHtimate,  $450,000,  81,  2053;  87,  1999; 
91,  2510. 

By  Maj.  Sears^  amending  the  existing 
project,  to  provide  for  a  close-pile  dike 
across  the  interval  between  the  east  pier 
and  the  eastern  shore,  95,  2577. 


By  Maj.  Sears,  1899,  for  expending 
appropriation  of  1899  in  extending  east 
pier,  and  in  extensive  repairing  of  old 
piers,  99,  2720. 

Surveys. 

Examination  ordered  by  act  of  March 
3,  1871,  made  by  Maj.  Houston.  Acfee- 
ment  of  examinations  with  result  of  Liike 
Survey.    71,  37,  129,  131. 

Made,  1880,  under  direction  of  Col. 
Robert,  81,  2039. 

Minor  surveys,  93,  2689;  94,  2037;  95, 
2577. 

Maps.  81,  2040;  88,  1834;  89,  2Q24; 
90,2304. 


ORAHTD  HARAIS  HARBOR,  MINN. 


Approprlatlod*. 

1879,  $10,000,  79,  150. 

1880,  10,000,  80,  1883. 

1881,  20,000,  81,  2031. 

1882,  20,000,  82,  2107. 
1884,  10,000,  88,  1625. 
1886,  10,000,  86,  1638. 
1888,  15,000,  88,  1815. 
1890,  22,350,  91,  2284. 
1892,  10,000,  99,  2122. 
1894,  3,000,  95,  2528. 
1896,  3,000,  96,  2335. 
1899,  30,000,  99,  2606. 

Total,  163,350 

Commerce. 

Object  of  iinprovement  to  make  a  har- 
bor of  refuge,  y5,  184. 

Importance  of  the  locality  as  a  harbor 
of  refuge,  88,  1814;  90,  2282;  98,  2218. 

In  1893  the  commerce  was  small,  but 
at  that  time  and  in  subsequent  years  the 
place  was  considered  as  a  probable  future 
shipping  point  for  the  large  deposits  of 
minerals  in  the  back  country,  93,  2651; 
98,  2218. 

In  1895  the  total  tonnage  was  913  t., 
valued  at  $91,300,  96,  2334. 

€ontraeto. 

1  §  79*  Williams  &  Upham,  dredging, 
28  cents  per  c.  v.,  80,  1883. 

1981.  CM.  Wilson,  breakwater  con- 
struction, 80,  2032. 

1 8  §3.  Williams  <&  Upham,  dredging, 
30  cents  per  c.  y.,  88,  1625.  C.  P.  Mac- 
dougall,  oreakwater  construction,  83, 
1626. 

1 884.  Williams  &  Upham,  dredging, 
25  cents  per  c.  v.,  85.  1950. 

1886.  Williams  &  Upham,  dredging, 
24}  cents  per  c.  y.,  87,  1956. 

1888.  Williams,  Upham  &  Co., 
dredging,  24  cents  per  c.  y.,  89,  1997. 

1890.  Williams,  Daugherty  &  U})- 
ham,  dredging,  20  cents  per  c.  y.,  91 ,  2485. 


1899.  Williams,  Daugherty  A  Up- 
ham, dredging  39,000  c.  y.,  at  23  cents 
perc.  y.,  93,  2653. 

1895.  Same  firm,  dredging,  20  cents 
per  c.  y.,  95,  2529. 

1897.  R.  Smith,  dredging,  17^  cents 
per  c.  y.,  97,  2587. 

1900.  Butler-Ryan  Co.,  breakwater 
construction  (embankment,  cribs,  stone 
fiUing,  etc.),  $28,982.60,  1900,  3549. 

Engineers. 

Chief  of  Enoinebrb.  Reports,  75, 
40;  79,  150;  80,  201;  81,  270;  82,  265; 
83,  274;  84,  273;  85,  295;  86,  289;  87, 
255;  88,  232;  89,  267;  90,  241;  91,  310; 
92,  296;  93,  336;  94,  308;  95,  343;  96, 
300;  97,  385;  98,  378;  99,  448;  1900, 
513. 
Engineers  in  Chabgb. 

Maj.  F.  U.  Farquhar,  1874-75.  Repoil 
75,  184. 

Capt.  C.  J.  Allen,  1879-^.  Reports, 
79, 1475;  (Maj.)  80, 1882;  81, 2029;  82, 
2106;  88,  1624;  84, 1822;  85,  1949;  86, 
1637. 

Capt.  J.  B.  Quinn,  1886-91.  Reports, 
87,  1954;  (Maj.)  88,  1814;  89,  1996; 
90  2282. 

Capt  W.  L.  Fisk,  1891-92.  Reports, 
91,  2484;  92,  2121. 

Maj.  C.  B.  Sears,  189&-.  Reports,  93, 
2651;  94.  2009;  95,  2528;  96,  2333;  97, 
2585;  98,  2217;  99,  2605;  1900,  3547. 

OperatlonA. 

1879-80.    19,199  c.  y.  dredged,  80, 

1883. 

1880-81.  16,666  c.  y.  dredged,  81, 
2030. 

1881-83.  Mayhew  Point  break- 
water built,  82,  2107. 

1883-83.  Shore  connection  and 
bulkhead  crib  nearly  finished,  83,  1624. 

188  3-84.  Work  on  breakwater  con- 
tinued; 16,667  c.  y.  dredged,  84,  1822. 

1884-85.  31,625  c.  y.  dred^;  re- 
psLiTfi  and  filling  to  breakwater,  85, 1949. 
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l§§6-97.  Dredging  resumed,  87, 
1956. 

1897-8§.  Dredging  in  anchorage 
area  continued,  88,  1814. 

1  §88-89.  14,572  c.  y.  dredged,  80, 
1996. 

1889-90.  47,927  c.  y.  dredged,  90, 
2282. 

1890-91.  Bepairs  to  breakwater, 
91,  2484. 

1891-93.  70,851  c.  y.  dredged;  re- 
pairs to  breakwater,  92,  2122. 

1893-94.  About39,300c.y.  dredged, 
94,  2010. 

1895-96.  About  15,000c.  y.  dredged, 
96  2335. 

1896^97.  Aboutl6,000c.  y.  dredged, 
97,2586. 

1899-1900.  Breakwater  construc- 
tion under  way,  1900,  3548. 

Pliystcal  cliaraeteiisties. 

Description  of;  76, 184;  86, 1637,  The 
only  haroor  of  refuge  on  the  north  shore 
of  Lake  Superior  between  Agate  Bay  and 
the  international  boundary  line;  98, 
2652;  98,  2217. 

ProJeelB. 

By  Maj.  Farquhar,  1875,  for  dredging, 
within  and  bounded  by  Mayhews  Point 


and  the  inner  shore  line,  and  construc- 
tion of  timber  and  stone  breakwater  to 
narrow  the  entrance  and  afford  slielter  for 
vessels;  estimate  $139,669.40,  76,  184; 
79,  150;  80,  1882,  1883;  86,  290. 

In  1887,  Capt.  Quinn  proposed  an  ex- 
tension of  the  dredged  area  and  of  the 
breakwater,  87,  1954. 

From  1887  to  1888  ooerations  were  con- 
ducted under  Maj.  Quinn's  project  of 
1887,  for  an  extension  of  the  dredged 
area  and  the  breakwater,  estimate  (in- 
cluding cost  of  original  project)  $254,444, 
87,  1954;  88,  1814. 

In  1889  Maj.  Farquhar*s  project  of  1875 
waa  substituted,  76,  184;  79,  150;  80, 
1882,  1883;  86,  290;  89,  1996;  92,  2122. 

By  Capt.  Fisk,  1892,  for  expending  the 
appropriation  of  1892  ($10,000),  in  increas- 
ing the  16-f.  area  by  dredging,  03,  2652. 

Maj.  Sears,  1 899,' proposed  apply ingap- 

Fropriation  of  1899  to  construction  oi  350 
of  breakwater   from    westerly  point 
under  the  existing  project,  99,  2606. 

Surveys. 

Under  direction  of  Maj.  Farquhar,  76, 
40,  184. 

Maps.  81,  2032;  86,  1950;  87,  1954; 
90,  2282;  92,  Atlas,  101. 


GRANO   PORTAGE  AND   WANS-WAIJ-OOMIIVO    BAY,  HIIWIV., 

Harbor  of  ref^ffe. 


Enfi^ineers. 

Chibf  op  Enoinebrs.  Reports,  81, 
^247;  82,  266. 

Engineer  in  Charge.  Capt.  C.  J. 
Allen.     Report,  82,  2110. 

Pby8l€»l  eharacterlstl€». 

Locality  described,  82,  2110. 

Projecti. 

In  1882  Capt.  Allen  estimated  that  a 


harbor  of  refuge  at  Grand  Portage  15ay 
would  cost  $111,677,  and  at  VVans-wau- 
goising  Bay  $91,807,  86,  2111. 

Surreys. 

Examination  ordered  by  act  of  March 
3,  1881  made,  under  direction  of  Capt. 
Allen  (report  unfavorable),  86,  2110. 


ORAHrO   RITER  (below  Grand  Rapids),  MICH.     (See  Grand  Haven 

Harbor ,  Mich,;  Plaquemine  Bayou^  La. 


Appropriations. 

1881,  $10,000,  81,  2225. 

1882,  15,000,  82,  2312. 
1884,  25,000,  84,  1987. 
1896,  50,000,  97,  2922. 
1899,     75,000,  99,  2927. 

Total,  175,000 

Contracts. 

19§3.  Squier  &  White,  dredging,  $6 
per  hour,  83,  1826. 

1§95.  R.  Finch,  dredging,  25  cents 
perc.  y.,  86,  2082. 


Engineers. 

Chief  of  Engineers.  Reports,  80, 
221;  81,  294,  300;  82,  289;  88,  296;  84, 
298;  86,  320;  86,  314;  87,  282,  286;  89, 
306;  91,  345;  97,  428;  98,  416;  99,  495; 
1900,  558. 

Board  of  Engineers.  Convened  at 
New  York  City  to  examine  and  report 
upon  project  for  improvement  of  Grand 
River.  Report,  90, 2618.  (Cols.  Abbot, 
Comstock,  and  Houston,  and  Lt.  Col. 
Gillespie. ) 
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Enoinskrs  in  Charge: 
Maj.  F.  Harwood,  1880-82.     Reports, 

81,  2224,  2225. 

Maj.  D.  P.  Heap,  1882-84.     Reports, 

82,  2311;  83, 1825. 

Capt.  D.  W.  Lockwood,  1884-87.  Re- 
ports, 84,  1986;  85,  2081;  86, 1767;  87, 
2193,  2206. 

Lt.  Col.  S.  M.  Mansfield,  1888.  Re- 
port, 89,  2206. 

Maj.  \V.  Ludlow,  1890.  Report,  90, 
2876. 

Capt.  C.  McI).  ToM-nsend,  1897.  Re- 
port, 97,  2921. 

Lt.  Ch)1.  G.  J.  Lyde<'ker,  1898.     Report, 

98,  2511. 

Capt.  C.  Hanling,  1899-.     Rei)ort8,  99, 
2920;  1900,  3899. 
Ahhiptant.     (i.  W.  Bunker.     Rej)orts, 

99,  2922;  1900,  3902. 

OperattoiM. 

l§61-§3.  7,267  c.  y.  dredged;  two 
lighters  built,  82,  2311. 

l§§3-§3.  6,172  c.  y.  bowlders  and 
l,a35  c.  y.  clay  dredRwl,  88,  1826. 

l«83-«4.  18,029  c.  y.  dre<lged,  84, 
1987 

lS§4-9lft.  14,112  c.  y.  dre<lped,  86, 
2081. 

18«5-»6.  60,176  c.  y.  sand,  pravel, 
and  clay,  and  1,707  e.  y.  bowlders  re- 
move<l;  cleaning  the  channel  to  a  point 
8  miles  Inflow  mouth  of  ( tanoen  Canal  at 
Grand  Rapids,  86,  1767. 

1880-»r.  6,158  c.  y.  dre<lged  from 
vicinity  of  Haires  Bar,  87,  2194. 

l§9e-97.  14,035  c.  v.  dredged,  97, 
2921. 

l§97-08.  147,170  c.  y.  dredgeil,  98, 
2511. 

l§9§-99.  Plant  repaired  and  mo<li- 
fied;  61,882  c.  y.  dre<lgt^i;  experimental 
contraction  works  built  (drawmgs),  99, 
2921. 

1§99-1900.     88,170  c,   y.   dredged; 


12,622  f .  training  walls  oonstmcted  (draw- 
ings and  photo^phs),  1900, '3899. 

Phyflcal  characteiitflcs. 

Description  of,  98,  2511. 
Sound  mgs  of  several  bars  before  and 
after  dredging,  1899,  99,  2926. 

Projeeta. 

By  Maj.  Harwood,  1881,  excavation  ot 
channel  100  f.  wide  and  4  f.  deep  at  low 
water  from  Cirand  Rapids  to  deep  water; 
estimate,  $25,000,  81,  2224.  Increased 
by  Maj.  Heap,  in  1882,  to  $35,000,  82, 
2311,  2312. 

In  1896  Congress  adopted  a  project  for 
the  improvement  of  the  river  by  dredg- 
ing a  channel  100  f .  wide  at  bottom  and 
10  f.  deep  from  Grand  Haven  to  Grand 
Rapids;  estimate,  $670,500,  07,  2921. 

Contraction  works,  experimenta  with, 
details  of  cost,  construction,  etc.  (draw- 
ings and  photographs),  99,  2921,  2924; 
1900,  3900. 

Surreys. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Maj.  HanK'cK>d, 
81,  2225. 

SptHiial  surveys  to  cover  localities  em- 
bracing shoals,  85,  2081. 

Examination  ordered  by  act  of  Aug.  5. 
1886;  made,  under  direction  of  Capt.  L<H'k- 
wood  (report  unfavorable),  87,  2206. 

Examinations  from  Grand  Rapids  Ut 
I^ke  Michigan  ordered  by  act  of  Aug.  1 1, 
1888,  made,  1888,  under  direction  ol  Lt. 
Col.  Mansfield  (report  unfavorable),  89, 
2206. 

Survey  below  Grand  Rapids,  act  Sept» 
19, 1890,  under  direction  of  Maj.  Ludlow, 
92,  2372. 

From  1896-98  such  survey  work  as  was 
tliought  necessary  to  preserve  previous 
8ur\'eys  was  made  by  Lt.  Col.  Lydecker 
and  Capt.  Townsend,  98,  2512. 

Drawings  and  photographs.  (See  Op- 
eratims,  1899,  1900,) 


ORAIVD  RIVER,  HID. 

Commerce. 

Local,  89,  1711. 

Enii^lneerfi. 

Chief  of  Engineers.    Report,  89,  230. 

Engineer  in  Char(5e.     Maj.  A.  M.  Mil- 
ler, 1888.     Report,  89,  1709. 


(See  Bruiiiunckf  Mo.) 

Surveys. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Maj.Miller,  (report  unfavorable)  89, 1709. 


ORAl^D  RITER,  OHIO. 


Eiif^iieerf. 

Chief  op  Engineers.      Reports,   91, 
373;  92,  352. 
Engineer   in    Charge.      Maj.   L.   C. 

Overman,  1890.    Reports,  92,  2511,  2513. 

Physical  characteristics. 

Description  of,  92,  2511. 


Plans. 

By  Maj.  Overman,  1891,  for  a  channel 
160  f.  wide,  18,  f.  deep,  and  7,310  f.  long. 
Estimate,  |39,000,  92,  2514. 

Surveys. 

Survey  made,  1891,  under  direction  of 
Maj.  Overman,  92,  2513. 


ORAND  RIVER  HARBOR,  OHIO.     (See  FairpoHlIarbor,  Ohio,) 
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€«AMO    TRATEB8S    BAT,   MICH.     (Torch   EAke  near  East- 

^  port,  Mlcli*) 


Eniriiieerfl. 

Chibf  of  Engineebs.    Beport,  87,  286. 
Enoinesb  in  Charge.     Capt.  D.  W. 
Lockwood,  1887.    Report,  87,  2210. 

Physical  characteristics. 

Description  of,  87,  2211. 


Hurvej9. 

Examination  ordered  by  act  of  Aug. 
5,  1886,  made,  1887,  under  direction  of 
Oapt.  Lockwood  (report  unfavorable — 
*MocaP'—" too  costly^'),  87,  2210. 

Grants PaaB, Ala.  (8ee Dauphin Iskmd.) 


GRASS  RIVER,  MASSENA,  ]V.  Y. 


Appropriations. 

1882  $3, 000. 00,  83,  1956. 
1890  6, 000. 00,  00,  2876. 
1894       .30,  act,  Aug.  23. 


Total,   9,000.30 

Contracts. 

1888.  W.  J.   Daly,    dredging,  |8  per 
hour,  80,  2442. 
1890.  Daly  Bros.,  dredging,  01,  2927. 

Engineers. 

Chief  of  Engikeebs.  Reports,  80, 
233;  81,  320;  83,  323;  84,  327;  85,  353; 
86,  347;  87,  313;  88,  286;  80,  338;  00, 
306;  01,  384. 

Engineebs  in  Chabge: 

Maj.  W.  McFarland,  1880-83.  Report, 
81,  2457. 

Lt.  Col.  H.  M.  Robert,  1883-86.  Reports, 
83,1956;  84,2164. 


Maj.  M.  B.  Adams,  1886-91.  Reports, 
85,  2296;  86, 1898;  87,  2396;  88,  2092; 

80,  2442;  00,  2874;  01,  2926. 
Assistant.    F.  T.  Hampton.    Report, 

81,  2458. 

Operations. 

1888-89.  1,  670  c.  y.  dredged,  80,  2442. 
1890-91.  6, 165c.  y.  dredged,  10,  2927. 

Projects. 

By  Maj.  McFarland,  1881,  for  improv- 
ing river  mouth  to  Haskells  Wharf  by 
dredging  channel  4  f .  deep  at  low  water, 
estimate,  $12,000,  81,  2458. 

Increased,  1885,  $7,000,  85,  2297. 

Increased,  1886,  $1,600,  86,  1899;  87, 
2396. 

Surveys. 

Ordered  by  act  of  June  14,  1880,  made, 
1881,  under  direction  of  Maj.  McFarland, 
81,  2457. 


ORATESEMD  RAT,  N.  T. 


Commerce. 

Limited,  05,  1006 

Engineers. 

Chief  of  Engineebs.    Report,  05, 121. 

Engtneeb  in  Chabge.    Lt.  Col.  G.  L. 
Gillespie,  1895.    Report,  05,  1005. 


Physical  characteristics. 

Description  of;  place  used  chiefly  as  an 
anchoraeie  for  small  craft  during  storms 
coming  from  the  north  round  by  east  to 
the  south,  05,  1005. 

Surreys. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  in  1894  by  Lt.  Col.  Gillespie 
(report  unfavorable),  05,  1006. 


GRAYS    HARROR   AlVD    RAR   ElVTRANCE,  WASH.     (See  Grays 

Harbor  and  ChehalU  River ,  Wash, ) 


Appropriations. 

1896,  $20,000,  06,  3334. 

1897,  350,000,  07,  3436. 

1899,  285,000,  00,  3262. 

1900,  50,000,  1000,  4470. 

Total,  705,000. 

Contracts. 

1S97.  Hall  &  Kern  Contract  Co., 
ietty  construction  (piles,  11  cents  per  1.  f. ; 
lumber,  $11  per  M  f. ;  steel  rails,  $40;  iron 
work,  4  cents  per  pound ;  brush,  $1 .20  per 
c^.;  stone,  $1.10  per  t),  $769,870,  08, 
3061. 


Engineers. 

Chief  of  Engineebs.  Reports,  81, 
332;  82,  324;  05,  459;  06,  407;  07,  5C«9; 
08,  512;  00,  600;  1000,  678. 

Engineebs  in  Chabge: 

Capt.  C.  F.  Powell,  1881-82.  Report, 
82,  2722. 

Capt.  T.  W.  Symons,  1895.  Report, 
05  3517. 

Capt.  H.  Taylor,  1896—.  Reports,  06, 
3333;  07,  3436;  08,  3059;  00,  3261; 
1000,  4468. 

Assistants: 
R.  Q.  Habersham.    Report,  2723. 
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J.  M.  Clapp.  BepoH,  98,  3063;  99, 
3263;  1900,  4471. 

Operatloiu. 

1 89T'-09«  Jetty  oonstruction  beeun, 
98.3060. 

1 99§-99«  Jetty  trestle  completed  to 
5,152  f.  outside  the  hish- water  line; 
foundation  built  to  4,320  f. ;  enrockment 
completed  to  above  high-water  level  for 
3,520 1,  (mam),  99,  3261. 

1 899-1900.  Jetty  trestle  advanced 
2,584  L ;  foundation  completed  for  3,336 
f . ;  enrockment  completed  to  level  of  or- 
dinary high  water  for  additional  distance 
of  3,660 f.(map6),  (photographs),  1900, 
4468. 

Phjnieal  eharaeterlatlcs* 

Description  of,  89,  2723;  96,  3517; 
98,3063. 

The  entrance  to  the  harbor  from  the 
Pacific  Ocean  is  about  45  miles  north  of 
the  Columbia  River.  The  harbor  is  about 
17  miles  long  and  about  14  miles  broad 
from  north  to  south.  A  few  of  the  trib- 
utaries entering  the  harbor  are  the  Satsop, 
Chehalis,  Wynooche  rivers,  95,  3517. 
Through  the  harbor  throat  is  a  deep 
channel,  and  between  this  and  the  open 
sea  is  a  bar  convex  to  the  sea  and  con- 
nected with  sand  spits  on  the  two  sides 
of  the  harbor  throat  The  channels 
across  this  bar  in  1895  were  variable  and 
shifting,  96,  3333. 

Littoral  current,  description  of,  96, 
3520. 


Table  showing  differences  betweoD 
Grays  Harbor  and  other  harbors  of  the 
United  States  where  jetties  had  been  or 
were  being  constmcted  in  1895,  95, 3531. 

Improved  condition  of  the  bar,  1899, 
99,  3265;  1900,  4470. 

Tides  and  currents,  99,  3265. 

ProJeeU. 

In  1895  Capt.  S3rmons  estimated  it  would 
cost  $2,363,^)9  to  construct  two  jetties  for 
the  improvement  of  the  harbor,  95, 3533. 

By  Capt  Symons,  1895,  for  a  sin^e 
jetty  of  rubblestone  built  above  high-tide 
level  to  extend  out  to  sea  from  a  point  on 
the  south  side  of  the  harbor  throat  for 
about  3^  miles,  to  concentrate  the  ebb 
and  flood  waters  upon  the  bar  to  obtain 
a  depth  of  24  f .  across  the  bar,  at  an  esti- 
mated cost  of  $1,000,000,  96,  3333. 

Sarveya. 

Examination  ordered  by  act  of  Biar. 
3,  1881,  made  under  direction  of  Capt. 
Powell  (report  favorable},  82,  2722. 

List  of  surveys  made  of  the  harbor,  95, 
3520. 

Survey  of  the  harbor,  its  bar  and  en- 
trance with  a  view  to  improvement  of  the 
channels,  ordered  by  act  of  Aug.  17, 1894, 
made,  1895,  by  Capt.  Symons  (see  Froj- 
eds),  96,  3517. 

Survey  of  the  bar,  made  by  direction 
of  Capt  Taylor,  1898,  98,  3060. 

Minor  surveys,  98,  3060;  1900,  4470, 
4475. 

Maps.     96,  3532;  98,  3064;  99,  326a 


OKAYS  HARBOR  AMD  CHEHALIS  RITER,  UTASH.     (See  Gray» 

Harbor  and  Bar  Entrance,  Wash. ) 


Appropriations. 

1892,  $50,000,  93,  3408. 
1895,    25,000,  96,  3405. 


Total,  75,000 

Contracts. 

1593.  J.  £.  Howard,  dike  construc- 
tion: piles,  8  cents  per  1.  f.;  lumber,  $10 
per  M  f.;  bolts,  18  cents  each;  spikes 
and  wire,  3  and  2.9  cents  per  pound; 
brush,  $2.45  per  cord;  stone,  59  cents  per 
s.  t;  sand  bags,  8  cents  each;  edgings, 
slabs,  etc.,  $2  per  cord  ($44,086.50),  93, 
3409. 

1594.  Dickinson  &  Co.,  dike  con- 
struction: piles,  8i  cents  per  1.  f. ;  lumber, 
$11  per  M  f.;  bolts,  18  cents  each;  spikes 
and  wire,  3  cents  per  pound;  brush,  $2.49 
per  cord;  stone,  62  cents  per  t.;  edgings, 
etc.,  $2  per  cord  ($13,213.10),  96,  3406. 

Enylneen. 

Chief  of  Engineebs.  Reports,  91, 
411;  93,  442;  94,  410;  96,452;  96,408. 


Engineers  in  Charge. 

Capt  T:W.  Symons,  1890-96.  Reports, 
91,  3297;  93,  3408;  94,  2597;  96,  3405. 

Capt  H.  Taylor,  1896.  Report,  96, 
3334. 

Assistants. 

R.  A.  Habersham.    Report,  91,  3298. 

A.  J.  McMillan.     Report,  91,  3302. 

J.  M.  Clapp.  Reports,  93,  3411;  94, 
2599;  96,  3408;  96,  3337. 

Operatlonn. 

189li-93.  7,500  1.  f.  dike  built,  93, 
3410. 

1993-94.  About  10,000  1.  f.  dike 
built,  94,  2598. 

1  §94-95.  About  15,000  1.  f.  dike 
built,  96,  3411. 

1  §96-96.  Repairs  made  to  dikes, 
96,3335. 

Physical  charaeterlatlc^a. 

Description,  bar  and  harbor,  91,  3298. 

The  Chehalis  River  is  the  principal 

tributary  of  Grays  Harbor.     In  1893,  on 
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account  of  the  diyision  of  the  waters  of 
the  harbor  into  several  channels,  trouble- 
flome  shoals  existed  at  the  head  of  the 
bay.    98,  3408. 

Projects.    (See  Plam. ) 

By  Gapt.  Symons,  1891,  removal  of 
shoals  from  the  river  to  a  depth  of  16  f.  at 
half  tide,  by  dredging  and  closing  side 
sloaghs  and  channels,  for  building  dikes 
to  close  a  south  channel  leaving  a  passage- 
way 1,000  f.  wide  and  about  8  f.  deep,  and 
to  wholly  close  a  middle  channel  to  com- 


gel  more  of  the  ebb  and  flood  waters  to 
ow  through  a  north  channel  and  scour 
away  existing  bars;  estimate,  $150,000, 

Sarreyt. 

Survey,  harbor  and  bar,  ordered  by  act 
of  Sept.  19, 1890;  made,  1890,  under  direc- 
tion of  Capt  Symons  ( report  unfavorable ) , 
91,  3300. 

Survey  made,  1894,  by  Capt  Symons, 
94,  2598. 

Maps.    91,  3302;  94,  2602. 


GRAYS    RITI»,  WASH. 


Eiiilneen. 

Chief    of   Enginbbbs.      Report,  91, 
421. 

Enoinekr    in   Chabgb.      Maj.  T.  H. 
Handbury,  1890.     Report  91,  3385. 

Physical  characteristics. 

Description  of,  91,  3386. 


Plans. 

Bv  Maj.  Handbury,  1891,  for  removal 
of  obstructions,  snags,  logs,  etc.,  at  a  cost 
of|2,500,  91,  3387. 

SarTcys. 

Survey  ordered  by  act  of  Sept  19, 
1890,  made,  1891,  under  direction  of 
Maj.  Handbury,  91,  3386. 


OREAT  RAY,  N.  H.     (See  Pijicaiaqua  River,  N.  H.  and  Me, ) 

OREAT  RAY,  N.  M.  (wSee  Cape  May  U)  GreiU  Bay;  LiUle  Egg  Harhw  Bay,  N.  J. ) 

OREAT    BREWSTER    ISLAJVB.    (See  BoHon  Harb<yr,) 

OREAT  CACAPOIV  RIYER,  'W.  YA. 


En^nccrs. 

Chief  of  Engineers.  Report,  89, 
124. 

Engineer  in  Charge.  Lt.  Col.  P.  C. 
Hains,  1888.     Report,  89,  995. 

Physical  ctaaraeterlstl€». 

Description  of,  89,  995. 


Surveyt- 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Lt.  Col.  Hains  (report  unfavorable),  89, 
995. 


OREAT  CHAZY  RIYER,  N.  Y. 


Appropriation. 

1890,  $10,000,  91,  2929. 
1892,  5,000,  92,  2606. 
1894,      3,000,  95,  3234. 

Total,  18,000 

Contracts. 

1593.  L.  Whitney,  dredging,  34 
c-enta jper  c.  y.  ($7,140),  98,  3194. 

1594.  Lynch  &  Hannan,  dredging, 
45  cents  per  c.  y.  ($2,475),  95,  3234. 

Eni^neers. 

Chibf  of  Enoinssrs.  Reports,  89, 
344;  91,  385;  92,  363;  98, 416;  94,  390; 
95,  426. 

Engineers  in  Charge. 

Maj.  M.  B.  Adams,  1888-92.  Reports, 
89,  2464;  91,  2929;  92,  2605. 

Capt  8.  8.  Leach,  1893-95.  Reports, 
98,  3194;  94,  2493;  95,  3234. 


Assistant.  F.  M.  Barstow.  Report, 
89,  2464. 

Operations. 

1§90-91.  Channel  excavation  un- 
der contract  b^un,  91,  2929. 

1891-93.  26,338  c.  y.  dredged,  92, 
2606. 

1  §93-94.  Dredging  ef  20,000  c.  y. 
in  progress,  94,  2494. 

Physical  eliaraeterlstics. 

Description  of,  89,  2466. 

Plans.    (See  Projects.) 

By  Maj.  Adams,  1889,  dredged  chan- 
nel 6  f.  deep  and  75  f.  wide,  6-1.  curve  in 
Lake  Champlain  to  Champlain  Village; 
estimate,  134,000,  89,  2466. 

Projects.     (See  Plans. ) 
By  Maj.  Adams,  1891,  channel  with 
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least  depth  of  5  f.  and  a  least  width  of 
40  f.,  5-f.  curve  in  Lake  Champlain  to 
Champlain  Villas;  estimate,  118,000, 
91,  2m;  92,  2606. 


Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  Maj.  Adams,  89, 
2466. 


OREAT  EGO  HARROR  RAY,  N.  M.    (See  Bamegai  Bay.) 

ORE  AT  WAMAM.     (See  Mtssauri  River;  Potomac  River,  Md,  and  Va.) 

GREAT  KANAWHA  RITER,  W.  TA.  (See  also  Jarn^s  River;  Jame»  Rinr 
and  Kanawha  Oanal;  TransporUUion  routes  to  seaboard,  central  route,  third  tub- 
division, ) 

Advantaffes  of  the  several  locks  and 
dams,  79,  548. 

Tnuisportation  companies  of  West  Vir- 
ginia, 77,  326. 

Increasing  with  river  improvement, 
98,  2578;  94,  1952;  95,  2448;  96,  224& 

C^oBtracta.Z' 

1§73.  J.  Rouch,  dams  and  dikes  on 
Cahin  Creek,  Elk,  and  Two-Mile  Shoals, 
73,  507;  completion  of,  exoept  Cabin 
Creek,  74,  66, 

1875.  D.  M.  &  a  P.  Dull,  building 
lock  No.  5  (for  dam  near  Brownstown), 
76,  91,  ii,  153,  155;  77,  61,  296.  DeUy 
from  improper  mana^ment,  76,  ii,  158. 
C.  McCatfeity,  building  lock  No.  4  (for 
dam  near  foot  of  Cabin  Creek  Shoals). 
76,  91,  ii,  153,  156;  77,  61,  296.  Delay 
from  lack  of  capital,  76,  ii,  159;  78,  467, 
470.- 

1876.  Schultz  &  JoUiffe,  building 
dam,  abutment  pier,  and  floor  of  navi- 
gable pass  adjoining  lock  No.  5,  76,  91. 
5,  153,  157;  77,  296.  Work  abandoned 
by  contractor  October,  1878, 79, 549,  554. 

1877.  Freeman,  Richards  <k  Frazer, 
building  dam,  abutment  pier,  and  floor 
of  navigable  pass  adjoining  lock  No.  4, 
77, 61, 296, 298.  Contract  annuUed  Jnlv 
1,  1878,  78,  467,  470.  W.  M.  Archer, 
ironwork  for  navigable  pass  and  weir  on 
dam  adjoining  lock  No.  5,  77,  61,  296, 
299.  Work  contracted  at  prices  leas  than 
estimated  cost,  76,  ii,  165;  77,  297. 

1878.  Kamsey  &  Latrobe,  ironwork 
in  pass  and  weir  at  dam  No.  4,  78,  467, 
469, 471.  Edge  Moor  Iron  Co. ,  iron  gates 
for  lock  No.  5,  78,  468,  469,  472. 

1 880.  W.  D.  Lewis,  timber,  80, 68a. 
H.  L.  Fearing,  proof  chain,  7.94  cente 
per  pound,  €k>,  684.  Harris  &  Black, 
materials  and  labor  for  \odk.  No.  6,  8], 
916. 

1881.  J.  E.  Thayer,  tugboat  hall, 
81,  916.    J.  Gilliland,  construction  of 


Appropiiattona. 

1873, 

fl|25,000.00,  78.59,505;  76,91, 

ii,  154;  77,  297. 

1874, 

0  25,000.00,  74,  66, 485;  76,91, 

ii,  154;  77,  297. 

1875, 

300,000.00,  76,  89,  ii,  87;  76, 

91,  ii,  154;  77, 

297,  676. 

1876, 

270,000.00,  76,  91,  ii,  154;  77, 

61,  297,  676. 

1878, 

222,000.00,  78,  68,  469. 

1879, 

150,000.00,  79,  80,  550. 

1880, 

200,000.00,  80,  683. 

1881, 

200,000.00,  81,  911. 

1882, 

200,000.00,  82,  920. 

1884, 

200,000.00,  84,  928. 

1886, 

187,500.00,  86,  1590. 

1888, 

350,000.00,  88,  1750. 

64,749.45,  88,  2825. 

1890, 

300,000.00,  90,  2238. 

1892, 

225,000.00,  92,  2045. 

1893, 

500,000.00,  93,  2578. 

1895, 

580,700.00,  95,  2448. 

1897, 

273,000.00,  97,  2568. 

Total,  4,272,949.45 

Commerce. 

Importance  of  improvement,  73,  508, 
835;  75,  ii,  90,  95;  77,  304;  79,  548;  as 
part  of  line  of  water  communication  be- 
tween Ohio  River  rihd  tide  water,  71, 
625,  627,  629,  644, 646;  74,  ii,  91, 102, 114, 
123. 

Requirements  of  coal  trade,  78,  507; 
74,  ii,  91,  95;  75,  ii,  96. 

Distances  from  Ohio  River,  via  Ka- 
nawha and  Richmond  to  tide  water,  71, 
635,  650;  73,  830,  833,  837;  77,  677,  679. 

Tows,  width  of,  75,  ii,  96. 

Appalachian  coal  fields,  resources  of, 
77,306. 

Salt  deposits  of  West  Virginia,  resources 
of,  77,  320. 

Objections  to  movable  dams  considered, 
77,  745. 


a  Temporary  improvement, 
b  Proposals: 
1878.    For  temporary  improvement,  by  dams  and  dikes,  on  Cabin  Creek,  Elk,  and  Two-Mile  Shoals, 
73,606. 

1875.  Permanent  improvement,  for  building  locks  Nos.  4  and  6,  76,  il,  155. 

1876.  For  building  dam,  etc.,  to  lock  No.  5.  76,  ii,  157.    For  culvert  pipes  and  lock  gates  rejected, 
77,  297.    For  ironwork  for  movable  dam  No.  5,  77,  299. 

1877.  For  building  dam  adjoining  lock  No.  4,  77,  298. 

1878.  For  ironwork  at  dam  No.  4  and  iron  gates  for  lock  No.  6,  78,  469. 
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houses  and  locks  3  and  5,  82,  924.  J. 
Morgan,  construction  of  house  at  lock  No. 
4,  82,  924. 

1§83.  J.  £.  Thayer,  side-dumping 
scow,  82,  925. 

1883*  F.  Hefright,  part  construction 
of  lock  No.  2,  83,  708.  D.  Egan,  lock- 
house  construction,  88,  709.  D.  Egan, 
lock  house  construction,  84,  930. 

1§S4.  Harold,  McDonald  &  €k)., 
foundation,  pier,  and  abutment  construc- 
tion, 85,  1848.  O.  A.  &  W.  T.  Thayer, 
iron,  85,  1848. 

1895.  0.  H.  Strong  &  8on,  lock  con- 
struction, 85,  1849.  Snead  &  Co.  Iron 
Works,  iron,  85,  1850.  Martz,  Kulp, 
McWilliams  &  Ck).,  gate  and  wickets,  86, 
1592. 

1880*  Ainslie,  Ck)chran  &  Co.,  lock 
gates,  86,  1592.  West  Lebanon  Rolling 
Mill  Co.,  chain,  86, 1593.  T.  W.  Farley, 
telephone  poles,  75  cents,  87,  914.  H. 
Crawford,  lock  house  construction,  87, 
1914.  Lay  ten  &  F.  C.  Williams,  crane 
boat  construction,  87, 1915.  J.  E.  Thayer, 
fuel  boat  construction,  87,  1915. 

ISST.  Ainslie,  Cochran  &  Co.,  iron- 
work, $4,184,  88,  1750.  W.  D.  Lewis, 
timber,  $26  per  M  f.,  88,  1751. 

1888.  D.  Eagan,  completing  lock 
house  No.  2,  $516,  88,  1751.  D.  Ea^m, 
lock  house  and  outbuildings,  $2,606,  80, 
1942.  L.  Williams,  guard  cribs  at  lock 
No.  2,  $4,328,  80,  1943.  Carkin,  Stick- 
ney  &  Cram,  lock  No.  7,  $136,095,  80, 
1944. 

1§89.  L.  Williams,  dump  boat, 
11,495.50,  80,  1944.  C.  T.  McDonald, 
lock  No.  8,  $123,935,  00,  2239.  Queen 
City  Bridge  &  Steam  Forging  Co.,  lock 
ironwork,  $3,751,  00,  2239. 

1§90.  Mumford  &  Reynolds,  dam 
No.  7,  $113,515,  01,  2415. 

1§91.  Russell  Wheel  &  Foundry 
Co.,  ironwork  for  anchorage  and  fixed 
parts  of  movable  dams  Nos.  7  and  8, 
111,750.50,  01,  2416. 

1893.  F.  J.  Myers  Mfg.  Co.,  iron- 
work, $29,025.85,  02,  2045.  H.  T.  Mor- 
rison &  Co.,  ironwork  for  lock  gates  Nos. 
7  and  8,  $7,363.60,  03,  2579. 

1893.  Zimmerman,  Truax  &  Sheri- 
(ian,  lock  and  dam  No.  9,  $283,344,  08, 
2580;  lock  and  dam  No.  10  $232,441,  08, 
2584.  L.  Williams,  dump  boat,  $1,690, 
98,  2583.  J.  M.  Mays,  2  lock  houses 
and  outbuilding,  $5,672.50,  08,  2583. 
West  End  Rolhng  Mill  Co.,  chains  for 
dams  Nos.  7  and  8,  $1,558.95,  03,  2583. 
T.  Munford,  lock  and  dam  No.  11,  $526,- 
895,  03.  2585.  M.  V.  Smith,  lock  house 
No.  11,  $1,624,  04,  1952. 

1§94.  Youngstown  Bridge  Co.,  iron- 
work for  dams  Nos.  9,  10  and  11,  $32,- 


073.40,  04,  2449.  D.  Ea^m,  5  housee 
for  lock  hands  at  locks  Nos.  7  and  8, 
$3,655.75,  06,  2449. 

1  §9 5.  Youngstown  Bridge  Co. ,  iron- 
work for  dams  Nos.  9,  10  and  11,  $20,- 
371.40,  06,  2250.  G.  M.  Donaldson, 
timber  for  gates  and  wickets  of  locks  ana 
dams  Nos.  9,  10  and  11,  $6,312.88,  06, 
2250 

1 896.  Fort  Pitt  Bridge  Works,  iron- 
work for  gates  of  locks  Nos.  9, 10  and  11, 
$9,250.42,  07,  2570. 

1997.  H.  B.  Newhall,  chains  and 
clevises  for  movable  dams,  $1,300.69,  98, 
2121. 

1§98«  H.  Dilcher,  6  lock  houses, 
locks  Nos.  9  and  10,  $4,169.64,  08,  2120. 
Calderwood  &  Haana,  3  service  boats, 
$1,230,  08,  2121. 

1899*  W.  H.  Hanna,  crane  boat, 
$1,250;  W.  L.  Alderson  and  T.  S.  Neil, 
lock  house  at  lock  No.  11,  $817.50; 
Neil  <&  Hamm,  lock  houses  and  out- 
buildings at  locks  Nos.  2,  3,  4,  5  and  6, 
$6,601.70,  00,  2480,  2481. 

Documento.  (Not  printed  in  re- 
ports.) S.  Doc.  25,  42d  Consr.,  3d  sess., 
73,  508. 

En^fneerfi. 

Chief  of  Enoinebrs.  Reports,  72,  74; 
73,  59;  74,  56;  75,  89;  76,  91;  77, 
61;  78,  67;  70,  79;  80,  108,  684;  81, 
145;  82, 142,  930;  83,  146;  84, 149;  85, 
285;  86,  279;  87,  249;  88,  222,  223;  80, 
258,  260;  00,  232,  233;  01,  299,  300;  02, 
286,  287;  03,  324;  04,  297;  05,  332;  06, 
289;  07,  381;  08,  363;  00,  427;  1000, 
490. 

Boards  of  Engineers: 

1875.  On  the  project  submitted  by 
Maj.  W.  P.  Craighill  for  improvement 
from  mouth  to  Great  Falls.  Board  rec- 
ommend slack-water  improvement  by 
means  of  9  movable  dams  (with  locks) 
from  mouth  to  Paint  Creek  Shoals  and  3 
permanent  dams  at  and  above  Paint  Creek 
Shoals  (unless  it  be  deemed  advisable  to 
make  the  whole  or  a  part  of  the  latter 
movable).  Dimensions  of  locks  from  285 
to  300  f .  long,  from  48  tx)  50  f.  wide.  In 
the  movable  dams  the  Chanoine  wicket 
to  be  used  at  first,  with  navigable  pass  300 
f.wide.  Appropriation  of  1875  ($300,000) 
to  be  appliea  to  the  construction  of  2  locks 
(dams  to  be  movable  and  constructed 
with  future  appropriations),  one  at  or 
near  Brownstown,  the  other  between  that 
point  and  Paint  Creek  Shoals.  75,  89, 
li,  95;  76,  ii,  164;  77, 676;  70, 551.  (Lt. 
Col.  H.  G.  Wright  and  Majs.  W.  P.  Craig- 
hill and  O.  M.  Poe,  75,  89,  ii,  95.) 

Convened  at  Detroit,  Mich.,  June  21, 

1882,  bjr  S.  O.  No.  24,  to  report  upon 

I  work  of  improvement  completed,  in  prog- 
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reflB,  and  proposed,  82,  926.  (Lt  Col. 
Coinetock,  Majs.  Weitzel  and  Merrill, 
and  Capt.  Turtle. ) 

Enq INKERS  IN  Chasgb: 

Maj.  W.  E.  Merrill,  1873-74;  78,  58. 
Keporta,  78,  505;  74,  483. 

Maj.  W.  P.  Cnughill,  1874-05;  74. 
66,  483;  70,  89,  ii,  87,  633.  Reports, 
78,  935;  75,  ii,  87,  90,  631;  76,  ii,  153; 

77,  296;  78,  467;  70,545;  (Col.),  80, 
681,685;  81,911;  82,919;  83,  706;  84, 
928;  85,  1845;  86,  1589;  87,  1911;  88, 
1749,  1756;  90,  2237,  2246;  01,  2413, 
2425;  02,  2041,  2062;  03,  2577;  04, 1951; 
05,2447  (Briff.  Gen.). 

Capt.  T.  Tiirtle,  1889.  Report,  80, 
1941   1954. 

Lt.  Col.  P.  C.  Mains,  1895-96.  Reporta, 
05,  2447;  06,  2247. 

Maj.  J.  F.  Gregory,  1897.  Reports, 
07  2566 

Maj.  W.  H.  Bixby,  1898-99.  Reports, 
08,  2118. 

Capt.  H.  F.  Hodges,  1899-.    Reports, 

00,  2499;  1000,  3322. 

Abhihtantb: 

E.  Lorraine,  report,  78,  835. 

A.  M.  Scott,  74,  483;  75,  u,  87,  634; 
76,  ii,  154;  77,  296;  78,  468.     Reports, 

78,  507;  75,  ii,  88;  76,  li,  157;  77;  303, 
684,709. 

H.  Bacon,  75,  ii,  87. 

W.  R.  Hutton,  77,  296,  675;  78,  468. 
Reports,  76,  ii,  154;  77,  727,  749. 

Lt.  T.  Turtle,  77,  675.  Reports,  77, 
299,  709;  78,  469;  70,  548,  550;  80,  686. 

Capt.  E.  H.  RuJEfner.  Reports,  81, 
911;  82,  920. 

A.  M.  Scott.  Reports,  83,  710;  84, 
930;  85,  1850,  1855;  86,  1594;  87,  1915; 
88,    1751;   80,    1945,    1952;    00,   2240; 

01,  2417;  02,  2045,  03,  2586;  04,  1953; 
05,  2450;  06,  2250;  07,  2570;  08,  2121; 
00,  2483;  1000,  3324. 

Estimates.  (See  Plans  and  Prqjeds.) 
J.  A.  Byers,  1868,  mouth  to  Great  Falls, 
masonry,  dams,  and  locks,  $1,867,072;  or 
timber  crib  dams  and  masonry  locks, 
$1,494,544;  ortimbercrib  damsand  locks, 
$1,335,280,  77,  803,  806;  or  side  canal, 
with  locks,  from  mouth  to  Brownstown; 
thence  slack-water  navigation,  by  mason- 
ry locks  and  dams,  $2,048,580,  77,  803; 
or  by  masonry  locks  and  dams  at  Ly ken's. 
Paint  Creek,  and  Cabin  Creek  Shoals, 
with  sluice  dams  at  other  points,  $743,820, 
77,803. 

W.  R.  Hutton,  1871,  mouth  to  and 
above  Lyken's  Shoals  (85  miles),  sluice 
dams,  openings  100  f.  by  7  f.  aiding  low 
water  by  discharge  from  meadow  reser- 
voir; estimate,  $973,900,  71,  627,  642, 
650. 

E.  Lorraine,  1872,  mouth  to  Paint  Creek 
Shoals,  low  water  sluice  dams;  thence  to 


Great  Falls  by  locks  and  dams;  estimste, 
$1,979,172,  78,  836,  841;  74,  ii,  101;  or 
by  locks  and  dams  throughout,  $2,918,4^ 
75,  ii,  637. 

A.  M.  Scott,  1873,  estimated  cost  of  lock 
and  dam  at  Paint  Creek  Shoals,  lock  255  f. 
by  50  f.,  stone  lock  with  timber  dam 
$224,000;  stone  lock  with  stone  dam, 
$261,000.  73,  508.  Reported  by  Maj. 
Craighill  as  too  low,  73,  509. 

A.  M.  Scott,  revising  estimate  of  Lor- 
raine, 1872,  mouth  to  foot  of  Paint  Cre^ 
Shoals,  sluice  dams,  aided  by  reservoir 
discharge;  thence  to  Great  Falls  by  4 
stone  locks  and  dams,  $2,350,000, 77, 746; 
or  by  locks  and  dams  throughout,  $3,077,- 
113,  75,  ii,  91,  93,  638;  77,  747;  or  by 
7  movable  dams,  with  locks,  mouth  to 
Brownstown;  thence  to  Great  Falls  by  5 
permanent  dams  with  locks,  $3,894,183, 
77,  748. 

Maj.  W.  P.  Craighill,  1875,  month  to 
foot  of  Great  Falls,  12  permanent  dams 
with  locks,  $3,077,113;  or  by  9  penna- 
nent  dams  with  locks,  $2,739,440;  or  9 
movable  dams  and  3  permanent  dams, 
$4,071,216,  75,  ii,  91,  93,  94,  638.    For 

gsrmanent  dam,  lock  14  f.  lift,  at  or  near 
rownstown,  $237,000,  75,  ii,  92,  94;  or 
movable  dam,  lock  8  f.  lift,  $286,000, 75, 
ii,  92,  94. 

Revised  estimate  of  project  approved 
bv  Board  of  Engineers,  1875,  for  9  njora- 
ble  and  3  permanent  dams,  with  locks, 
$4,152,500,  76,  91,  ii,  154,  165;  77,  297, 
676,  747,  751;  78,  469.  Estimated  prices 
in  excess  of  contracts,  76,  ii,  165;  77, 
297,  751. 

Estimate  reduced  $600,000,  1879;  by 
reduction  of  locks  and  dams  near  Charles- 
ton and  omission  of  lock  No.  1.  Amoont 
required  to  complete  existing  project, 
$2,610,000.     79,  80,  550. 

liegal  proceedings. 

Additional  purchases  of  land  at  locks 
Noe.  4  and  5,  94, 1961. 

The  sum  of  $2,214  awarded  in  the 
Court  of  Claims  to  M.  Alfred  Pasqueaa, 
for  use  of  his  patented  heurter  in  certain 
dams,  1900,  3323. 

Suits  were  filed  by  contractors,  for 
locks  7,  9,  and  10,  for  certain  sums  due 
for  extra  work  on  contracts,  1900, 3333. 

I  liegislatlon. 

I      Suggested,  concerning  Great  Kanawha, 

77,  678. 
'      Act  of  legislature  (1869)  defining  and 
I  enlarging  powers  of  Kanawha  board,  77, 
I  808. 

Act  of  Congress  (1872)  providing  for 
transfer  to  U.  S.  of  certain  rights,  fran- 
chises, etc.,  by  West  Virginia,  77,  813. 

Act  of  l^islature  (1875)  giving  consent 
to,  77,  814. 
Act  of  Congress  (1875)  providing  for 
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condemnation  of  land  for  public  use,  77, 
815. 

Act  proposed  by  Col.  Craighill  to  pro- 
vide for  tne  oi)eration,  maintenance,  and 
repairs  of  the  locks  and  dams,  80,  685. 
Rejected  by  Congress,  81,  147. 

Proposal  of  West  Virginia  to  abandon 
jurisdiction  of  river  to  U.  8.  refused  by 
Secretary  of  War,  82,  919. 

Operations.      (See    Great    Kanawha 
River y  Operating  and  Care, ) 

Previous  to  1873  carried  on  by  Kana- 
wha Board  and  Kanawha  River  Improve- 
ment Co.,  and  consisted  in  dredging 
narrow  chutes  through  shoals,  aided  by 
construction  of  short  wing  dams,  73, 505, 
507, 839;  77, 807.  Insufficiency  of  work 
done,  78,  507,  839. 

1S73>74.  Temporary  improvement 
by  construction  of  wing  dams  at  Elk  and 
TSro-Mile  shoals,  by  contract,  widening 
chute  at  Elk  Shoids,  and  removing  ol> 
Btructions  in  lower  river,  by  hired  labor, 
73,  507;  74,  66,  483. 

1974-75*  Temporary  improvement 
by  construction  of  wing  dams  at  Bouse- 
mans  Island,  Elk,  Two-Mile,  Johnson, 
and  Knob  shoals  by  hired  labor;  removal 
of  obstructions  by  U.  8.  crane  boat;  dredj^- 
ing  on  bars  by  State  dredges,  76,  89,  ii, 
87,  88. 

1975-76.  Temiwrary  improvement 
by  work  on  Charleston,  Elk,  Two-Mile, 
and  Red-House  shoals  by  hired  labor; 
removal  of  obstructions  by  U.  8.  crane 
boat;  dredging  on  bars  by  State  dredges, 
76,  91,  154,  158,  162;  77,  303.  Perma- 
nent improvement,  construction  of  dams 
(movable)  Nos.  4  and  5,  also  lock  No.  4, 
by  contract,  76,  91,  154,  158,  162;  77, 
303. 

1876-77.  Temporary  improvement 
by  work  at  Red-House  Shoals,  77,  61, 
296,  299,  300.  Permanent  improvement, 
progress  on  locks  and  dams  (movable) 
Nos.  4  and  5  by  contract,  77, 61, 296, 299, 
303. 

1877-7§.  Temporary  improvement 
by  removal  of  bowlders  from  shallows  of 
lower  river  by  hired  labor  and  use  of 
crane  boat,   78,   472.      Permanent  im- 

f)rovement,  commencement  of  work  by 
lired  labor  on  lock  and  dam  No.  3,  78, 
67,  467,  470.  Progress  at  locks  Nos.  4 
and  5  by  contract,  78,  67,  467,  470,  471. 
Failure  of  contractor  at  dam  No.  4  and 
prosecution  of  work  by  hired  labor,  78, 
67,  467. 

1878-79.  Temporary  improvement 
by  repair  of  Two-Mile  Dam,  79,  554. 
Permanent  improvement;  progress  on 
lock  and  dam  No.  3  delayed  oy  labor 
strikes,  79,  79,  549,  552;  completion  of 
lock  No.  4;  progress  on  dam  No.  4,  79, 
79,  549,  552.    Completion  of  lock  No.  5; 


abandonment  of  dam  No.  5  by  contractor 
and  progress  by  hired  labor,  79,  79,  549, 
55 1 ,  553.  History  of  previous  operations, 
79,550. 

1879-80.  Lock  and  dam  No.  3:  Stone 
prepared;  cofferdam  placed;  excavation 
and  masonry  commenced  for  lock ;  12,839 
c.  y.  masonry  built.  Lock  and  dam  No.  4: 
Lock  ready  for  gates;  120 1.  f.  of  retaining 
crib  built;  pass,  pier,  and  river  widls  com- 
pleted ;  cofferdam  nearly  finished.  Dredg- 
ing lock  and  dam  No.  5:  Dredging  of  iock 
approaches;  bulkheads  built  across  ends 
of  lock;  masonry  work  completed.  80, 
686,  687,  688. 

1880-81.  Lock  and  dam  No.  3: 
Masonry  work  on  river  wall  completed; 
2,200  y.  paving  on  luid  and  land  wall 
laid;  crios  at  foot  of  lock  completed. 
Lock  and  dam  No.  4  completed  and  in 
working  order.  Lock  and  dam  No.  5 
completed  and  in  working  order.  81, 
911,  912,  913. 

1881-83.  LockanddamNo.3:  Land 
wall  bolted  to  foundation  rock;  280  1.  f. 
of  foundation  crib  work  for  dam  con- 
structed; 560  1.  f.  of  foundation  trench 
dredged;  10,000  c.  y.  stone  placed  in  dam. 
Locks  and  dams  4  and  5  in  operation. 
Lock  and  dam  No.  6:  3,441  c.  y.  masonry 
placed.     82,  920,  921,  922,  923. 

1 883-83.  Lock  No.  2  ( for  stationary 
dam) :  Work  commenced  under  contract. 
Locks  3,  4,  and  5  in  operation,  and  lock  6 
nearly  finished;  dredging.  88,710,711, 
712  713. 

1883-84.  Lock  No.  2:  17,500  c.  y. 
dredged;  cofferdam  built;  masonry  bed 
rock  prepared  and  lock  house  built 
Lock  No.  6  completed  and  dam  for  same 
commenced,  84,  930,  931,  933. 

1884-85.  Lock  No.  2:  Construction 
advanced  by  9,922  c.  y.  masonry  placed 
and  9,180  c.  y.  excavation.  Dam  No.  6: 
Masonry  work  and  second  section  of  cof- 
ferdam completed,  85,  1850,  1851,  1853. 

1885-86.  Lock  No.  2  and  dam  No.  6 
nearly  completed;  dredging,  86,  1595, 
1597. 

1886-87.  Locks  and  dams  2  and  6 
completed  and  put  in  operation,  87, 1912. 

1887-88.  Lock  and  dam  No.  2  com- 
pleted and  put  in  operation;  banks  rip- 
rapped  at  lock  No.  3;  repairs  to  lock; 
two  sunken  barges  in  the  Charleston 
Pool  and  one  near  lock  No.  3  removed; 
repairs  to  plant,  88,  1751,  1755. 

Operation  and  care  of  locks  and  dams, 
88,  1756. 

1888-89*  2,180  c.  y.  riprap  used  in 
repair  of  banks  at  lock  ana  dam  No.  2; 
cnbs  built  at  head  of  lock  No.  2^  and 
lock  house  completed;  minor  repairs  to 
movable  dams;  lock  house  built,  and  con- 
struction of  lock  No.  7  begun;  dredflrincr 
at  lock  No.  2,  Harveys  Shoal,  ^' 
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Creek  Shoal,  Scary  Shoal,  89,  1945, 1949. 

Operation  and  care  of  locks  and  dama, 
89,  1954. 

1899-90.  Cofferdams,  excavation, 
and  foundation  for  lock  No.  7  completed, 
and  main  walls  begun;  construction  of 
lock  No.  8  begun;  lock  house  built;  2,813 
c.  y.  riprap  placed  in  repair  of  lock  No.  2; 
new  lower  gisites  placed  in  lock  No.  3,  and 
repairs  to  locks  4, 5,  and  6  of  the  movable 
dams;  dredging  and  snag  removal,  90, 
2240-2245. 

Operation  and  care  of  locks  and  dams, 
90,2246. 

1S90-91.  Excavation  for  founda- 
tions; 528  c.  y.  concrete  and  104  c.  y. 
masonry  laid ;  preparation  of  material  for 
dam  at  lock  and  dam  No.  7;  4,500  c.  y. 
masonry  laid  in  construction  of  lock  and 
dam  No.  8. 

Operation  and  repair  of  locks  and  dams. 

91,  2417-2425. 

1S91-93.  Locks  7  and  8  completed 
(except  gates),  and  foundations  for  dams 
7  and  8  in  progress;  repairs  to  locks  4  and 
5;  dredging  and  repairs  to  plant,  92, 
2045,  2052. 

Operation  and  care  of  locks  and  dams, 

92,  2062. 

1  §93-93.  Construction  of  masonry 
and  foundations  of  locks  and  dams  Nos. 
7  and  8;  preparations  for  work  on  Nos.  9, 
10,  and  11;  completed  works  operated; 
some  dredging  done;  plant  repaired  and 
additions  made  thereto;  snags  and  other 
obstructions  removed;  and  lock  houses 
under  construction,  93,  2586-2593. 

1  §93-94.  Locks  and  dams  Nos.  7 
and  8  completed;  construction  of  Nos.  9 
and  10  commenced;  completed  works 
operated;  about  35,000  c.  y.  dredged; 
telephone  line  extended;  miscellaneous 
work  done,  94,  1953-1961. 

l§94-9((.  Construction  of  founda- 
tions and  masonry  of  locks  and  dams 
Nos.  9,  10,  and  11;  completed  works  op- 
erated and  cared  for;  27,000  c.  y.  dredged, 
and  snags  and  other  obstructions  re- 
moved; miscellaneous  work  done,  96, 
2450-2457. 

1  §95-96.  Construction  of  founda- 
tions and  masonry  of  locks  and  dams 
Nos.  9,  10,  and  11  (photographs);  com- 
pleted works  operated;  38,500  c.  y. 
dredged;  snags  and  other  obstructions 
removed;  miscellaneous  work  done,  96, 
2250-2259. 

1  §96-9  7.  Construction  of  founda- 
tions and  masonry  of  locks  and  dams 
Nos.  9,  10,  and  11  (photographs);  about 
12,000  c.  y.  dredgCKi;  some  obstructions 
removed,  97,  2568-2574. 

l§97-9§.  Locks  and  dams  Nos.  9, 
10,  and  11  almost  completed  (photo- 
graphs) ;  miscellaneous  work  done;  52,470 


c.    y.   dredged;    some   obetructiona    re- 
moved, 98,  2119. 
l§9§-99.    Locks  and  dams  Nos.  9, 

10,  and  (maps)  11  finished,  completing 
the  entire  system  of  locks  and  dams;  lock 
houses,  tool  houses,  and  shops,  etc., 
built  and  25.500  c.  y.  dredged;  750  c  y. 
bowlders  ana  some  snags  removed  from 
river,  99,  2483. 

1§99-1900.  16,760  c.  y.  dredged 
and  1,585  c.  y.  bowlders  removed;  new 
crane  boat  and  new  houses  for  lock  tend- 
ers built,  and  minor  repairs  made  to 
plant,  1900,  3322. 

Phyaleal  eharacteiiatics. 

Fall  of  river,  71,  642;  78,  837;  76,  li, 
91,95;  76,  ii,  159,163;  77,  744,749. 

Dischai^  of,  71,  641;  78.  839;  75,  ii. 
92;  76,  ii,  160, 163;  77,745, 749,  802,  807; 
78.  473. 

Comparison  of  low-water  slo^  and 
discharges  of,  with  Seine,  76,  u,  163; 
77  749. 

Flood's  on,  76,  ii,  163;  77,  749,  802; 
78,  473. 

Width  and  character  of  bed,  78,  839; 
75.U,  91;  76,  ii,  163. 

Regimen,  as  affected  by  floods  in  New 
River,  77,  296, 303. 

Character  of  rock  at  lock  foundations, 
77,300. 

Geology  of  coal  basins  on,  77.'  306. 

Salt  deposits  of  West  Virginia,  77, 
320. 

Kanawha  River  begins  at  junction  of 
Gauley  and  New  rivers,  78,  837,844; 
74,  ii,  93. 

Compressive  strenglli,  specific  gravity, 
and  ratio  of  absorption  of  Great  Kana- 
wha sandstones,  89,  1951. 

Quicksand  hindering  work  on  dam  No. 

11.  98,  2119. 

Plana.     (See  Estimates  and  Proieets. ) 
1817-19.    For  a  connection   between 

the  Ohio  and  James  rivers,  via  Kanawha, 

71,625,636. 
By  Capt.  McNeil,  U.  S.  T.  E.,  1826-28, 

for  a  connection  between  the  Ohio  and 

James  rivers,  via  Kanawha,  71,  625, 636; 

77,  677, 762. 

By  James  River  &  Kanawha  Canal  Co.. 
1832,  for  connection  between  the  Ohio 
and  James  rivers,  via  Kanawha  River. 
71,625,650. 

By  E.  H.  Gill,  1838-41,  improving 
Kanawha  with  system  of  locks  from  pool 
to  pool,  71,  636,640;  77,  803. 

Bv  Mr.  i>ish,  1855,  s^rstem  of  dams  at 
pools  provided  with  sluices— dams  at  in- 
tervals of  about  \  mile — grading  the  river 
to  a  nearly  uniform  slope,  71,  637,642; 

78,  839;  77.  745. 

By  C.  Ellet,  1860,  system  of  sluice 
dams,  aiding  low-water  depth  by  reeer- 
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voir  discharge,  71,  637;  78,  KW;  77, 
745. 

By  J.  A.  By  ere,  1868,  month  to  Loup 
Creek  Shoals,  5  miles  below  Great  Falls, 
to  5  f.  depth  low  water,  by  12  locks  and 
dams,  slack-water  locks  200  f .  by  40  f . ; 
or  combination  of  locks  and  dams,  slack 
water,  with  side  canals  to  pass  most 
difficult  ]X)int8,  with  locks  at  foot  of 
shoals  and  dams  at  head;  or  by  locks 
and  dams  at  Paint  Creek,  Ly ken's,  and 
Cabin  Creek  Shoals,  together  with  low- 
water  dams  provided  with  sluice  open- 
ing 110  f.  wide;  ^radinff  the  river  to  a 
slope  not  exceeding  3  i.  fa\\  per  mile, 
77,  803, 806. 

By  E.  Lorraine,  1872,  mouth  to  Great 
Falls,  slack- water  navigation,  12  locks 
and  dams,  locks  240  f.  by  40  f.  by  7  f.,  78, 
840;  75,  ii,  91,93,638;  77,  746;  79,  550. 
Objections  to  sluice  system  of  navigation, 
73,  507, 509, 839;  77,  748. 

By  A.  M.  Scott,  1875,  revising  plan  of 
£.  Lorraine  (1872),  locks  increased  to 
280  f.  by  40  f.  by  7  f.,  75,  ii,  91,  93, 
638;  77,  746;  or  7  movable  dams,  with 
locks,  mouth  to  Brownstown;  thence 
bY5pennanent  dams,  with  locks,  to  foot 
of  Ureat  Falls;  movable  dams,  with 
navigable  pass  250  f.  wide;  all  locks  280  f. 
by  50  f.  by  7  f.,  77,  747. 

Private  (State  and   corporate) 
iirork. 

In  1832  the  James  &  Kanawha  River 
Canal  Co.  was  formed,  71,  625,  635,  at 
which  time  the  Kanawha  River  was  a 
part  of  their  property. 

In  1858  the  Kanawha  board  was  created 
for  the  improvement  of  Kanawha  River 
from  mouth  to  Loup  Creek  Shoals,  sub- 
ject to  instructions  of  the  James  &  Ka- 
nawha River  Canal  Co. 

In  1869  West  Virginia  annulled  all 
rights  of  the  canal  company  to  Kanawha 
River  and  placed  it  entirely  under  con- 
trol of  Kanawha  board. 

In  1875  West  Vii^inia  transferred  to 
the  United  States  all  rights,  etc.,  on  Ka- 
nawha River  and  its  tributaries  to  mouth 
of  Howard  and  Anthony  creeks  (see  Leguh 
latian),  77,  807,  813. 

Work  done  by  Kanawha  board,  78, 
839;  75,  ii,  89;  76,  ii,  161;  77,  303. 

Projects.  (See  Estimates  snd  Phns.) 
By  W.  R.  Hutton,  1871,  mo.ith  to 
Likens  Shoals,  85  miles  (as  a  part  of 
third  division  "Central  route"  of  trans- 
portation routes  to  seaboard)  to  a  low- 
water  depth  of  7  f.  by  sluice  dams;  grad- 
ing the  nver,  with  openings  100  f.  by  7  i. ; 
aiding  low-water  discharge  by  reservoir 
on  Meadow  Creek,  71,  627,  642;  esti- 
mate $973,900,  71,  627,  642,  650. 
By  £.  Lorraine,  1872,  mouth  to  Great 
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Falls,  to  7  f .  depth  at  low  water,  as  fol- 
lows: Mouth  to  toot  of  Paint  Creek  Shoals 
h}r  timber  crib,  low- water  dams,  provided 
with  sluice  openings  120  f.  by  6)  f.,  and 
arranged  to  grade  surface  of  river  to  slope 
of  2  f.  per  mile;  low- water  discharge  of 
river  to  be  increased  by  reservoirs;  foot 
of  Paint  Creek  Shoals  to  Great  Falls  by 
slack-water  navigation,  with  4  locks  and 
dams,  locks  240  f.  by  40  f.,  78,  836,  840; 
75,  ii,  91,  93,  638;  77,  746;  79,  550. 
Adoption  of,  recommended  by  Maj.  Craig- 
hill,  78,  836;  estimate  $1,979,172,  78, 
836,  841;  74,  ii,  101.  Revised  by  A.  M. 
Scott,  1875,  increasing  dimensions  of 
locks  to  280  f.  by  50  f.,  77,  745;  estimate 
$2,350,000,  77,  746. 

By  Maj.  Merrill,  1873,  proposes  lock 
and  dam  at  foot  of  Paint  Creek  Shoals, 
lock  225  f.  by  50  f.,  13  f.  lift;  indorsed  the 

Sroject  for  improvement  above  Paint 
reek  Shoals  witn  locks  and  dams,  78, 508. 

By  Maj.  Merrill,  1874,  temporary  im- 
provement below  Paint  Creek  Shoals 
with  riprap  dams;  removing  obstructions, 
in  connection  with  dredging  by  the  Ka- 
nawha board;  work  to  be  done  by  hired 
labor  largely,  78,  59,  506. 

By  Mai.  Craighill,  1875,  mouth  to 
Great  Falls,  94.2  miles,  low-water  depth 
of  7  f. :  1st,  with  locks  with  permanent 
dams;  2d,  with  locks  with  movable  dams; 
3d,  by  a  combination  of  the  two.  By  the 
first  plan  9  or  12  locks  and  dams  would 
be  required,  with  an  aggregate  lift  of  108 
f.;  locks  from  285  f.  to  300  f.  long  and 
from  48  f.  to  50  f.  wide;  estimate  $2,739,- 
440  to  $3,077,113.  If  movable  dams  be 
used  the  lift  should  be  limited  to  8  f.  By 
the  third,  or  a  combination  of  permanent 
and  movable  dams,  the  arrangement 
would  be:  9  movable  dams  between  mouth 
and  Paint  Creek  Shoals  and  3  permanent 
dams  between  Paint  Creek  and  foot  of  fal  Is ; 
estimate  $4,071,216.  Movable  dams  pro- 
vided with  a  navigable  pass  of  from  250 
f.  to  300  f.  and  closed  with  the  Chanoine 
wicket;  the  first  dam  built  to  l)e  mov- 
able and  located  at  or  near  Brownstown, 
75,  89,  ii,  90,  95. 

Board  of  Engineers  fl875)  recom- 
mended adoption  of  movaole  dams  from 
mouth  to  Paint  Creek  and  permanent 
dams  above  that  point,  unless  best  to 
make  whole  or  part  movable;  estimate 
$4,152,500.  Further  recommended  di- 
mensions, suggented  by  Maj.  Craighill, 
together  with  the  adoption  of  Chanoine 
wicket  (see  Board  of  Engineers)  ^  75,  89, 
ii,  90,  95;  76,  ii,  158,  163,  164;  77,  303, 
676. 

Objections  to  movable  dams  consid- 
ered, 77,  745. 

Dimensions  of  locks  and  dams  in  prog* 
ress,  79,  547. 
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Omission  of  l(»ck  and  dam  No.  1,  79, 
550. 

Kecommendation  of  Board  of  Engi- 
neers of  1882,  82,  828,  829. 

In  1886  locks  and  dams  Nos.  3,  4,  and 
5  were  completed,  and  lock  and  dam  No. 
6,  with  No.  2  nearljr  completed,  86,  280. 

Amount  appropriated  for  permanent 
improvement,  $1,92^), 500;  amount  re- 
quired to  complete  project,  11,670,000, 
86,  281. 

In  1889  the  amount  estimated  for  com- 
pletion was  reduced  to  $970,000,  89, 1942. 

In  1892  Col.  Craiphill  estimated  the 
cost  of  completing?  the  sla(;k-water  im- 
provement on  the  (treat  Kanawha,  by 
completion  of  locks  and  dams  7  and  8, 
connt ruction  of  three  additional  locks  and 
dams,  construction  of  lock  houses,  and 
dre<lginjf,  at  $1,305,700,  92,  2043,  2aT6. 

Construction  of  works  under  continu- 
ous contract  eanctionetl  by  act  of  1892, 
93,  25H8.  ^ 

I)<'scription  of  proposed  locks  and  dams, 
93,  2588. 

In  1896  Lt.  Col.  Flains  estimated  that, 
lanjely  l)ecau8(»  of  the  8- hour  law,  $273,000 
a<lditional  would  be  rerjuired  for  the  com- 
pletion of  locks  and  dama  Nos.  9, 10,  and 
11,  97,  2568,  2569. 


Seeretai^  oflVar. 

Report,  80,  648. 

Surveys. 

By  E.  Ellet,  1838,  71,  625,  636;  77, 
743   749. 

By  J.  A.  Byers,  1856,  76,  ii,  163;  77, 
743  749. 

By  A.'  M.  Scott,  1873,  74,  485;  76.  ii, 
163. 

By  A.  M.  Scott,  1874,  76,  ii,  634. 

By  A.  M.  Scott,  1875-76,  to  determine 
exact  location  of  locks  and  dams  recom- 
mended by  Board  of  Engineers,  1874,  76, 
ii,  154,  157,  163;  77,  296,  303,  676. 

To  determine  effects  of  freshets  in  New 
River  on  regimen  of  Kanawha,  77,  61, 
296,  303.  Profile  of  river  from  mouth  to 
Great  Falls,  76,  ii,  164. 

To  determine  location  of  lock  and  dam 
sites,  78,  473. 

Completion  below  Charleston,  79, 554. 

For  location  of  dams  6  and  7,  80,  689. 

For  location  of  lock  and  dam  No.  2, 
81,  915. 

Maps.  (See  Operations.)  80,  682; 
89,1951;  (photographs)  96,  2250;  97, 
2568;  98,  2119;  99,  2483. 


OREAT   KAMAWIIA   RIVER  LOCKS  AMD   DAHIS.     (Operatinf 

and  eare.)     (See  also  GreiU  Kanawha  River.) 


Appropriation!!.  "> 

1885,  $5,811.51. 
8,175.04. 
11,349.09. 
14,417.62. 
19,399.35. 
22,057.30. 
23,H:i5.57. 
22,003.96. 
19,5()4.91. 
28,745.(50. 
2<^983.04. 
30,713.95. 
2(i,8()8.30. 
23,322.19. 
34,547.44. 
45,215.73. 


Engineers  in  Charge : 

Col.  Wm.  P.  Craighill,  1874-95.  Re- 
ports, 98,  2594;  94, 1962;  95,  2458  (Brig. 
Gen.). 

Lt.  Col.  P.  C.  Hains,  1895-96.  Reports, 
96,  2458;  96,  2260. 

Maj.  J.  F.  Gr^ory,  1897.  Report,  97, 
2575. 

Maj.  W.  H.  Bixby,  1898-99.     Report, 

98,  2129. 
Capt.  H.  F.  Hodges,  1899-.     Reports, 

99,  2485;  1900,  3325. 

Assistants: 

A.  M.  Scott.  Reports,  97,  2575;  98, 
2135;  99,  2493;  1900,  3334. 

T.  E.  Jeffries.     Report,  1900,  3337. 
Operations. 

For  details  of  routine  work  see  refer- 
ences to  Engineers  in  charge. 

189  7-9  §•  3  wrecks  removed  and 
1,240  c  y.  dredged,  98,  2129. 

1  §98-99.  Alx>ut  8, 700  c.  y.  diedgeii 
and  some  snags  removed,  and'minor  re- 
pairs made  to  locks  and  dams,  99,  2494. 

1899-1900.  29,640  c.  y.  dredged,  1 
wreck  and  some  snags  removed,  and  re- 
pairs made  to  lock  No.  4  and  dam  No.  6, 
1900,  3325. 

oHrlPr^^^^^l^^^T"  ""^®'  PermanenMndefinite  appropriation  provided  by  act  of  July  5. 1884,  for  oper- 
fttm^  and  keeping  in  repair  canals  and  otlier  public  works.  j  «-  ui  ^uij  o,  iw*,  lor  opc» 


1886, 
1887, 
1 888, 
1889, 
1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
189H, 
1897, 
1898, 
1899, 
1900, 


Total,  366,010.60. 

Commerce.     (See  Phfftical  characicris- 
ticH. ) 

Coal  trade  greatly  assiptcd  by  ]X)ols  in 
Kanawha  River,  1900,  3325. 

Enit[ineerfi. 

Chief  of  Engineers.  Reports,  93, 326; 
94,  299;  95,  334;  96,  290;  97,  383;  98, 
—    99,  429;  1900,  492. 
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and  care)— Continued. 


Pbysleal  cliaraeterlitlef. 

Ice  suspending  navigation,  98,  2129. 
Small  rises  in  Ohio  River  augmented 
by  water  from  Kanawha  River  pools  suf- 


ficiently to  move  waiting  coal  craft  to 
market,  1900,  3325. 

Projects. 

List  of  dams,  98,  2129. 


OREAT  LAKES.     (See  Erie  Canal,  N.  Y.;  North- North weMern  Ijtkes  in  Miscel- 
laneous Index  y  Vol.  3;  St.  Marys  Rivera  Mieh.;  Tranj^ixjrtation  Routes  to  the  JSeaboiird, ) 


OREAT   LAKES.    CHAIVMELS    COIVIVECTIIVO  BIJFFAL.O,  €UI- 

€A€iO,  AND  DULIITH. 


Appropriations. 

1892,  $375,000,  93,  2962. 

1893,  875,000,  95,  2865. 

1895,  500,000,  95,  2865. 

1896,  500,000,  96,  2754. 

1897,  1,090,000,  97,  2959. 

Total,3,340,000 

Commerce. 

In  1897  the  Lake  Carriers*  Association 
sent  a  letter  to  the  Secretary  of  War  sug- 
gesting what  further  improvement  was 
deem^  necessary  for  the  oenefit  of  com- 
merce, 97,  2960. 

Very  large  and  important,  91,  2811, 
2817;  99,  505;  1900,  569. 

Contracts. 

1 S93.  Channel  excavation,  per  c.  y . : 
Bank  measure — R.  J.  Cram,  44  cents 
($39,600);  C.  E.  Mitchell  &  Co.,  25.9 
cents  ($98,420),  98,  2967;  John  Hickler, 
$2.43  and  22  cents  ($219,589.38  and 
$14,740) .  98,  2968.  Scow  measure— Mc- 
Collom  &  Lee  and  R.  J.  Cram,  58  cents 
($148,480),  98,  2968;  James  Rooney,  16^ 
cents  ($156,750);  Breymann  Bros.,  14i 
cents  ($431,375);  L.  P.  &  J.  A.  Smith, 
18  cents  ($195,480),  98,  2969. 

1894.  L.  P.  &  J.  A.  Smith,  excava- 
ting rock,  $2.24  per  c.  y.,  bank  measure; 
other  material  than  rock,  95  cents  per  c. 
y.,  8.  m.  ($11,453.65),  95,  2866. 

1895.  W.  A.  Gillis  &  Co.,  earth  ex- 
cavation, 65  cents  per  c.  y. ;  rock  excava- 
tion, $3.75 per  c.  y.  ($7,075),  96,  2755. 

1S97.  M.  Sullivan,  dredging  and 
submarine  rock  excavation,  52  and  98 
cents  per  c.  y.,  bank  measure,  98,  2553. 

1898.  M.  Sullivan,  removal  of  ol)- 
rtructiona,  $2.15  per  c.  y.,  and  $2.60  per 
8.  t.  ($103,500).  J.  Rooney,  fumishmg 
and  operating  dredging  plant,  $9  per  hour, 
98,  2553. 

1 89Si-98.  List  of  bidders  for  various 
miscellaneous  supplies,  98,  2970;  94, 
2267;  96,  2755. 

Engineers. 

Chief  op  Engineers.  Reports,  91, 
362;  98,  389;  94,  361;  95,  397;  96,  351; 
97,  435;  98,  424;  99,  505;  1900,  569. 


Enoixeers  in  Charge: 

Col.  ().  M.  Poe,  1891-95.  Reports,  91, 
2811;  93,  2<m2;  94,  2261;  95,  2859. 

Lt.  Col.  Ci.  J.  Lydecker,  1896-.  Re- 
ports, 96,  2749;  97,  2955;  98,2548;  99, 
2953;  1900,  3947. 

Ahhistants: 

*  C.  Y.  Dixon.     Reports,  96,  2755;  99, 

2957. 

J.  Ripley.     Report,  99,  2957. 

B.  Rohnert.     Report,  1900,  3948. 

Operationn. 

189^93.  Work  on  all  eight  sec- 
tions in  progress,  about  230,000  c.  y.  be- 
ing dredged,  93,  2965. 

1893-94.  About  1,800,000  c.  y. 
dredged,  94,  2265. 

1894-95.  Sections  1,  4,  and  6  com- 
pleted, and  work  on  other  sections  in 
progress,  about  3,000,000  c.  y.  in  all  being 
dredged,  95,  2862. 

1895-96.  Nearly  3,000,000  c.  y. 
dredged,  96,  2753. 

1896-97.  Sections  2,  3,  5,  and  7 
completed,  and  work  on  section  8  in 
progress,  about  1,300,000  c.  y.  in  all  be- 
ing dredged,  97,  2956. 

1 89  7-98.  Increase  of  width  and  deptli 
of  channels  through  Round  Island  shoals, 
St.  Marys  River,  in  progress;  removal  of 
bowlders,  rock,  and  other  material  from 
the  channel  in  the  lower  section  of  Detroit 
River  in  progress;  removal  of  dangerous 
phoal  at  foot  of  Mud  Lake,  St.  Marys 
River,  completed;  part  of  Middle  Ground 
shoal,  Port  Huron,  St.  Clair  River,  re- 
moved; channel  through  bar  at  mouth  of 
Detroit  River  completed;  in  all,  312,267 
c.  y.  being  dredged,  98,  2548. 

1 898-99.  240,307  c.  y.  dredged  from 
Round  Island  shoiiln;  over  80,(X)0  c.  y. 
removed  from  Detroit  River;  about 
44,000  c.  y.  removed  from  St.  Clair  River, 
99  2954. 

J899-1900.  Over  50,000  c.  y.  re- 
moved from  Round  Island  shoals,  and 
about  25,000  c.  y.  removed  from  Detroit 
River,  1900,  3949. 

Piiyslcal  cliaractcriiiitic«. 

Description  of,  91,  2817;  98,  2551. 
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Projects. 

In  1892  Congresfl  adopted  plan  of  Col. 
Poe,  1891,  for  the  c^onstruction  of  a  ship 
channel  with  navigable  depth  of  20  f.,  to 
connect  the  waters  of  the  Great  I^kes 
iKitween  Buffalo,  Chicago,  and  Duluth, 
at  an  estimated  coHt  of  $3,340,000,  as  fol- 
lows: 

St.  Marvs  River — (1)  Round  Inland 
shoalH,  (2)  Little  Mud  Lake,  (3)  reef 
abreast  of  Sailom  Encampment  Inland, 
(4)  and  shoal  l^elow  the  inland,  21  f. 
depth  and  300  f.  width;  (5)  21  f.  depth 
and  a  width  of  2,400  f.  at  the  foot  of  I^ke 
Huron;  (6)  20  f.  depth  from  deep  water 
in  iSt.  Clair  River  through  St.  Clair  Flats 
Canal  to  Lake  St.  Clair,  with  a  width 
above  the  canal  not  greater  than  650  f., 
thence  narrowing  t(3  the  canal,  thence 
for  the  full  width  of  the  (tanal  for  its  en- 
tire length,  thence  graciually  widening  to 
800  f.  at  deep  water  in  Uke  St.  Clair;  (7) 
20  f.  depth  and  a  width  of  800  f.  through 
Grossepoint  Flats,  Lake  St.   Clair;   (8) 


21  f.  depth  and  a  width  of  800  f.  through 
the  bar  at  the  mouth  of  the  Detroit 
River,  98,  2962,  2963. 

Detroit  River  provided  for  by  separate 
appropriation,  1899,  99,  2955. ' 

Lt.  Col.  Lydecker  estimated,  1899,  it 
would  cost  ^250,000  to  supply  data  for 
reliable  conclusions  as  to  what  would  \je 
needed  for  the  preservation  of  lake  chan- 
nels and  harbor  depths,  and  su^ested 
that  such  investigations  be  made  in  con- 
nection with  surveys  of  the  Northeastern 
and  Northwestern  lakes,  99,  2956. 

Surveys. 

Examination  onlered  by  act  of  Sept. 
19,  1890,  made,  1891,  under  direction  of 
Col.  Poe,  91,  2811. 

System  of  triangulation  along  Detroit 
River,  96,  2757,  2758. 

Minor  surveys.  See  references  to  each 
annual  report  of  officer  in  charf^. 

Maps.  93,  2962,  2964;  94,  2266;  95, 
2866;  96,  2758. 


GREAT  L.AKES,  SHIP  CAMAL.  FROM,  TO  THE  HUDSON! 

RIVER.    (Survejr.) 


Appropriation)!.  '< 

1895,  $10,000,  act  Mar.  2. 

1897,  150,000,  act  June  4. 

1898,  225,000,  act  Julv  1. 
18f)9,  90,(K)0,  act  Mar.  3. 
1900,     20,000,  act  Feb.  9. 


Total,  495,000 

Commerce. 

Amount  of  tonnage  to  l)e  benefited  by 
ship  canal,  97,  3164. 

Description  of  ocean,  lake,  and  canal 
vessels  that  would  prol)ably  use  the  pro- 
posed canal,  97,  3172. 

Description  of  mi^'ellaneous  freight 
businesH,  97,  3179. 

Commercial  and  military  considera- 
tionH,  97,  3194. 

,  Comparison  of  cost  of  transportation  by 
proi)osed  ship  canal  and  existing  Erie 
Canal,  97,  3207;  by  imi)roved  Erie  Canal, 
97,  3210. 

Cost  of  transportation  bv  barge  canal, 
Erie  Canal  route,  97,  3212. 

Conditions,  method  is,  and  expenses  at- 
tending the  receipt,  storage,  transfer,  an»l 
shipment  of  grain  in  the  harbor  of  New 
York,  97,  3219. 

(See  Summary,  97,  3235.) 

Eni^lneer§. 

Chief  op  Engineers.  Reports,  97, 
472,  3128. 

Engineer  in  Charge.  Maj.  T.  W.  Sy- 
mons,  1896.     Report,  97,  3130. 

Phynfeal  eliaractertitlefl* 

Three  probable  routes  for  a  ship  canal 
entirely  within  the  United  States  from  the 


Great  Lakes  to  the  Hudson,  and  one 
route  not  wholly  within  the  United 
States,  97,  3129. 

Detailed  description  of  possible  routes: 
Oswego  route,  97,  3135;  Oswego-Hudson 
route,  97,  3142;  Erie  Canal  route,  97, 
3147;  St.  Lawrence-Cham  plain  route, 
97  3149. 

(See  Summary y  97,  3235. ) 

JProJeetK. 

In  1897  Maj.  Symons  estimated  it  would 
cost  $200,000,000  to  build  a  canal  of  the 
character  contemplated  by  the  act  of 
1896,  97,  3129;  but  was  of  the  opinion 
that  the  enlargement  of  the  Erie  Canal 
of  the  State  of  New  York  was  worthy  of 
being  undertaken  by  the  Government,  as 
the  l^nefits  to  be  derived  therefrom  would 
be  properly  commensurate  with  the  cost, 
which  was  estimated  to  be  approximately 
one-fourth  that  of  a  ship  canal,  and  that 
the  commercial  advantages  w^oald  be 
pnu^tically  equal  to  those  of  a  ship  canal 
as  projwsed,  97,  3130.  (See  Sumnu^f 
97,  3235. ) 

Surreys* 

The  ata  of  June  3,  1896,  directed  the 
Secretary  of  War  to  cause  to  be  made 
accurate  examination  and  estimates  of 
cost  of  construction  of  a  ship  canal  by  the 
most  practicable  route  wholly  within  the 
United  States  from  the  Great  Lakes  to 
the  Hudson  River,  of  sufficient  capacity 
to  transport  the  tonnage  of  the  lakes  to 
the  sea,  and  such  examinations  were 
made  by  Maj.  Symons  in  1896-97  (see 
Projects),  97,  3128. 


a  See  also  H.  Doc.  149,  56th  Cong.,  2d  sess.,  for  report  of  Board  of  Engineers  on  deep  waterway. 
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ORE  AT  P£€ONI€  BAY,  N.  ¥•     (See  Peconic  River,  K  F.) 


GREAT  PEDEE  RIVER,  S.  €. 


A  ppropriatlont. 

1880,  $7,000,  80, 

1881,  6,000,  81, 

1882,  6,000,  82, 
1884,  8,000,  84, 
1886,  20,000,  86, 
1888,  20,000,88, 
1890,  12,500,  00, 
1892,  10,000,  92, 
1894,  6,000,  96, 
1896,  12,000,  96, 
1899,  4,000,  99, 


845. 

lam 

1107. 

1047. 

170. 

920. 

1217. 

1205. 

1402. 

1162. 

1524. 


Total,  111,500 

Commerce. 

Unimportant,  73,  755;  11.  Doc.  68, 45th 
Cong.,  3a  sess.,  17. 

DeHcription  of,  93, 1476;  94, 1078;  96, 
1403;  96,  1162. 

The  aggregate  tonnage  moved  on  the 
river  in  1892-93  amounted  to  94,061  t., 

93,  1474;  in  1893-94,  91,025  t.,  94,  1077; 
in  1894-95,  106,115  t.,  96,  1401;  in  1895- 
96,  229,964  t,  96,  1161. 

In  1899,  sufficient  to  justify  continue<i 
improvement  and  maintenance  of  ntream, 
99,  1523. 

Eii||[ineeri. 

Chief  op  Enginbbrs.  Report,  73,  70; 
H.  Doc.  68,  45th  Cong.,  3d  seas.,  1;  80, 
126;  81,  166;  82,  162;  83,  169;  84,  174; 
86,  172;  86,  169;  87,  135;  88,  129;  89, 
153;  90,  138;  91,  172;  92, 171;  98,  185; 

94,  170;  96,  194;  96,  172;  97,  216;  98, 
213;  99,  246;  1900,  279,  292. 

Enginbbbs  in  Charge. 

Maj.  Q.  A.  Gillmore.    Report,  73,  753. 

Capt.  C.  B.  Phillips.  Report,  H.  Doc. 
68,  45th  Cong.,  3d  sess.,  16.  1879-81. 
Report,  80,  844. 

Capt.  J.  Mercur,  1881-84.  Reports,  81, 
1029;  82,  1107;  83,  866. 

Capt.  F.  A.  Hinman,  1884-85.  Report, 
84  1047. 

Capt.  W.  H.  Bixby,  1885-89.  Rt^ports, 
86,  1100;  86,  1017;  87,  1070;  88,  920. 

Capt.  F.  V.  Ablwt,  1889-97.  Reports, 
89,  1179;  90,  1215;  91,  1450;  92,  1203; 
93,  1474;  94,  1076;  96,  1401;  96,  1160; 
97   1447. 

Maj.  E.  H.  Ruffner,  1898-99.  Report, 
98,  1269;  99,  1523. 

C^pt.  J.  C.  Sanford,  1900.  Report, 
1900,  1847. 

Assistants: 

G.  Daubeney,  73,  753. 

W.  B.  Page,  n.  Doc.  68,  45th  Con^^., 
3d  seas.,  16,  17. 

C.  W.  Forster.     Report,  80,  846. 

H.  Heth.  Reports,  81, 1029;  82, 1108; 
88,  867. 


R.  Whitford.  Reports,  86,  1101;  86, 
1019;  87,  1072;  88,  923;  89,  1180;  90, 
1217;  91,  1452;  92,  12a5;  93,  1475;  94, 
1078;  96, 1402;  96, 1162;  97, 1449;  1900, 
1849. 

Expendlturen. 

For  examination,  $103.40,  73,  753. 

Operations. 

-  ISSO-Sl.  286  logs  and  trees  removed 
from  river  channel  at  Po<:ket  Landing, 
81,  1029. 

l§81-8d.  Removal  of  snags,  trees, 
and  ohstructions  continued,  82,  1107. 

188ii-M3.  Removal  of  sunken  trees, 
logs,  and  oljstructions  continued,  oi)en- 
ing  the  river  for  an  additional  distance  of 
50  miles,  83,  8()6. 

l§§4-85.  604 logs,  snags,  and  stumps 
cleared  from  the  channel,  improving  navi- 
gation over  209  miles  of  river,  86,  1100. 

1886-U7.  1,564  snags,  logs,  and 
stumps,  and  2,023  trees  removed  from 
the  nver  and  its  hanks,  87,  1071. 

188  T-8  8.  634  logs,  trees,  and  stumps 
removed;  also  1,690  trees  from  the  l>anks 
88,  922. 

1888-89.  220  trees  and  stumps  and 
14  cords  small  snags  removed  from  the 
channel;  50  trees  and  OJ  cords  of  brush 
removed  from  the  hanks,  89,  1181. 

1 889-90.  1,517  logs,  trees,  and  snags 
remove<l  from  the  channel;  3,551  trees 
and  100  cords  of  brush  cut  from  the  banks, 
90,  1217. 

1 890-9 1 .  1 , 080  snags  removed  from 
the  channel,  and  1,034  trees  cleare<l  from 
the  banks,  91,  1452. 

1891-93.  1,648  snags  and  10  cords 
of  small  snags  removed  from  the  chan- 
nel, 92,  12a5. 

1892-93.  About  3,500  snags  and 
other  obstnictions  reniove<l  from  the 
river  and  banks,  93,  1475. 

1893-94.  About  1,200  snags  and 
other  obstnictions  removed,  94,  1078. 

1 894-95.  Al)out  900  snags  and  other 
ol>structions  removed,  96,  1402. 

1895-96.  About  100  snags  and  other 
ol)structions  removeil,  96,  1162. 

1896-97.  Al)out  2,500  snags  and 
other  obstructions  removed,  97,  1449. 

1897-98.  About  4,000  snags  and 
other  obstructions  removed,  98,  1269. 

1898-99.  Over  300  snags  and  other 
obstructions  removed,  99,  1523. 

1899-1900.  Al)out  2,500  snags  and 
other  obstructions  removed,  1900, 1849. 

Physical  eliaracterlfitlcs. 

Description,  73,  754;  H.  Doc.  68,  45th 
Cong.,  3d  sess.,  17, 18;  80,  846;  99, 1523. 

List  of  obstructions,  78,  755;  H.  Doc. 
68,  45th  Cong.,  3d  sess.,  18,  80,  846. 
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ANALYTICAL    AND   TOPICAL   INDEX   TO 


OREAT  PEDEE  RIYER,  S.  C.--Oontmued. 


Di8chan?e,  H.  I)<k«.  68,  45th  Cong.,  3d 

Original  (x>n(liti<>n  of  the  river,  88, 920. 

PlanR.     (ikn.^  J'rojt'rts.) 

By  W.  B.  l*a^e,  removal  of  rockp  ami 
Bhoaln,  and  conHtrncting  15  locks  and 
damn;  estimate,  ^1,124,301.  Not  reeom- 
niendtnl  l)y  (^apt.  Philliiw.  H.  Doc.  68, 
45th  Cong.,  3d  whh.,  17,  19,  20. 

ProJectR.     (St»e  Plam. ) 

By  Capt.  PhilHitfi,  1879,  79,  723,  re- 
moval of  ol)Htnictionp,  natural  an<l  artifi- 
cial, to  Hecure  a  <leptl)  of  9  f.  an  high  a8 
Smith'H  MiHh,  46  milen  al)ove  the  con- 
fluenot*  of  the  Ptnlet*  and  Wai*camaw 
rivers,  thence  a  dey>th  of  3j  f.  au  high  as 
the  turn  of  ('heraw,  149  milen  alK)ve  the 


confluence  of  the  two  rivers,  80, 124, 845; 
91    1450. 

From  1880  to  1886,  mclusive,  $47,000 
was  appropriated  when  it  was  estimated 
that  $70,000  would  he  required  to  com- 
plete the  project,  86,  170;  87,  1071. 

Snrveyfi. 

By  G.  Daubenev,  from  Pine  Blaff  to 
;  Cheraw,  S.C,  73,*  70,  753. 

Examination,  by  Capt.  Phillips  and 
W.  B.  Page,  1878,  Cheraw,  8.  C,  to  the 
mouth  of  the  Uwharie,  N.  C.,  H.  Doc  68, 
45th  Cong.,  3d  sess.,  16,  17;  79,  723. 

Ordered  by  ac*t  of  Mar.  3,  1879,  made 
1880,  under  direction  of  Capt.  Phillips, 
80,  845. 

Of  river,  188«r«6,  1018. 

Maps.     89,1180. 


OREAT  !V 


RAY.     (ScHi  Xarragansetl  Bay,  R.  I.) 


POIXT.     (See  Nantucket,  Mw».) 


SALT 


kO,  RLOCK  ISLAND,  R.  I.     (See  BU}ck  I$land.) 


ApproprlaUonfi. 

18^5,    $40,000,  96,  6()0. 

1899,  50, (XK),  99,  1143. 

Total,  .JK),0(K). 

Commeree. 

UniniiK)rtant,  93,  880. 

1896.  s!  &  E.  S.  Belden,  jetty  con- 
stniction,  $1.33  \\er  t.,  97,  927. 

1900.  J.  P.  Randerson,  dredging, 
14J  and  29J  ceiitH  per  c.  y.  Kntatt*  of 
John  Beattie,  rej)airing  south  jet tv,  stone 
$1.40  i)er  short  t.     1900,  1280,  1*281. 

Eni^fnccrtt. 

Chikf  op  Kn(j INKERS.  Re]>orts,  93, 
71;  96,  54,  67;  97,  79;  98,  S3;  99,  95; 
1900,  lOJ). 

Encjinkkiis  in  Ciiaiwje: 

Capt.  \V.  H.  Bixljy,  1892-93.  KeiK)rt, 
93    880 

Lt.  Col.  S.  M.  Mansfield,  1S9(>.  Ue- 
j)ort,  96,  620. 

Maj.  I).  W.  Lock  wood,  189(5-.  UeportP, 
96,  600;  97,  925;  98,  929;  99,  1141; 
1900,  1276. 

Pliyiilcal  cliaraoteritttl€*fi. 

Dewription  of,  93,  881;  96,  621. 

Operations. 

11^96-97.  25,701  t.  stone  deposited 
in  jetty,  97,  926. 

1897-9§.  1,200  t.  stone  deposited  in 
jetty,  98,  930. 


1^99-99.  10,756  c.  v.  dredged,  99, 
1143. 

1899-1900.     79,763  c.  y.  dredged; 
69  c.  y.  bowlders  removed;  705  t.  riprap 
Btone  placed  to  repai r  south  jetty.    1 900 
1279. 

PriTate  (State)  urork. 

Description  of  the  jetties,  etc.,  built  by 
Rhode  Island,  and  New  Shoreham,  R  I., 
96,  620. 

Projectfi. 

In  1896,  by  Lt.  Col.  Mansfield,  exten- 
sion of  the  south  jetty  1,197  f.  in  length 
and  the  north  jetty  500  f.  in  length  (see 
Prirnle  Wftrk);  also  for  the  dredging  of  a 
channel  25  f.deep  and  150  f.  wide,  shoal- 
ing to  12  f.  for  504  f.  and  thence  to  high- 
water  line  with  a  slojie  of  1  on  4;  eetimate^ 
$97,567.94,  96,  620,  660. 

Secretary  of  War,  1899,  authorized  the 
use  of  available  funds  to  secure  channel 
12  f.  deep  at  harlxir  entrance,  99,  1143. 

Mai.  Ix>ckwood,  1899,  estituated  coett>f 
completion  of  oroject  would  be  $71,220, 
1900,  1277. 

Surveys. 

Examination  of  breachway  into  ponil 
with  a  view  to  constructing  a  harbor  of 
refuge,  ordered  by  at^t  of  July  13,  1892, 
made  by  Capt.  Bixby,  1892  (report  un- 
favorable), 93,  881. 

Sur\'ey  for  harbor  of  refuge,  ordered  bv 
mt  of  Aug.  17,  1894,  made  by  Lt,  Cx)l. 
Mansfield,   1895  (see  Projects),  96,  620. 

By  Maj.  Lock  wood,  1899,  1900,  1277. 
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Appropriations. 

1829,  $12,500.00, 

1830,  15,280.00, 


1831, 
1832, 
1833, 
1834, 
1835, 
1836, 
1837, 
1838, 
1844, 
1852, 


1866, 
1867, 
1870, 
1872, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


-66,  iii,  29,  30. 


17,450.00, 
17,000.00, 
15,000.00, 
15,000.00, 
11,790.00, 
12,600.00, 
12,000.00, 
10,000.00, 
5,000.00, 
10,000.00,  act  Aug.  30;  S.  Doc. 
42,  35th  Cong.,  Ist 

8688.,  p.  139. 

53,151.80,  66,  iii,  16. 
80,000.00,  67,  33. 

5,000.00,  70,  53. 
15,000.00,  72,  47. 
15,000.00,  74,  54. 
10,000.00,  76,  59. 

5,000.00,  76,  111. 

5,000.00,  78,  133. 

2,000.00,  79,  176. 

3,000.00,  80,  2210. 

5,000.00,  81,  2442. 
25,000.00,  82,  2448. 
10,000.00,  84,  2141. 
16,875.00,  86,  1890. 
24,000.00,  88,  2078. 
10,000.00,  90,  2857. 
15,000.00,  92,  2571. 
15,000.00,  95,  3197. 

8,000.00,  96,  3143. 
14,000.00,  99,  3134. 


Total,  489,646.80 

Commerce. 

Does  not  warrant  hasty  action,  66,  iv, 
171. 

Importance  of  Great  Sodus  Bay  com- 
mercially, S.  Doc.  42,  35th  Cong.,  let 
8688.,  p.  140;  66,  iv,  174-175;  79,  1730. 
Ab  a  harbor  of  refuge,  S.  Doc.  42,  35th 
Cong.,  l8tBe«B.,  p.  140;  66,  iv,  174,  175; 
69,  178. 

Commercial  intereets  mainly  local,  69, 
178. 

98  \yeT  cent  of  the  commerce  in  1895 
was  42,669  t.  of  coaJ,  96,  3139,  and  the 
approximate  value  of  the  total  commerce 
for  that  year  was  $169,847,  96,  3143. 
In  1896  IM,540  t.  of  coal  w^ere  shipped, 
97,  3274.  The  total  commerce  in  1897 
amounted  to  53,548  t.,  98,  2802. 

Coal  chiefly,  99,  3134. 

C^ontracto. 

1S66.  A.  P.  Grant,  dredging;  J.  W. 
P.  Allen,  towing  scows;  Ontario  Iron 
Works,  materials;  J.  N.  Collins  &  Co., 
materials;  R.  N.  Gere,  materials  and 
labor,  66,  iv,  178. 

a  Survey.— Report  Jan.  22, 1829,  estimato  f71 


1§67.  R.  N.  Gere,  dredging,  at  24 
cents,  67,  243.  T.  Parsons,  dredging,  24 
cents;  W.  Burke,  dredging,  24  cents;  R. 
R.  Dodge,  dredging,  24  cents;  Caldwell 
&  French,  labor,  68,  253. 

1§68.  Z.  Moore,  removal  of  wreck, 
68,  250. 

1 8  TO.  C.  P.  Morse,  removal  of  wreck ; 
C.  P.  Morse  &  Co.,  dredging,  24  cents, 
70,  207. 

18T3.  C.  P.  Morse  &  Co.,  repairs  to 
breakwater;  E.  H.  French,  dredging,  35 
cents,  78,  364. 

1874.  H.  J.  Mowry,  dredging,  22i 
cents;  C.  J.  De  Graw,  breakwater  exten- 
sion, 75,  337. 

IS 7ft.  S.  B.  Robinson,  repairs  to 
breakwater,  75,  338. 

1881.  C.  F.  Dunbar,  dredging,  23 
cents  per  c.  v.,  81,  2443. 

18b3.  G.  Kellogg  <fe  Co.,  pier  con- 
struction, 83,  1946. 

1883.  A.  J.  Packard,  iron,  83, 1946. 

1884.  A.  F.  Chapman,  pier  exten- 
sion, 86,  1890. 

1886.  AV.  S.  Malcolm,  dre<lging,  16 
cents  per  c.  y.,  87,  2377. 

Engineers. 

Chief  of  Engineers.  Reports,  66,  4, 
ii,  41,  42,  iii,  16,  29;  67,  33;  68,  45;  69, 
40;  70,  53;  71,  50;  72,  47;  73,  47;  74, 
54;  75,  59;  76,  111;  77,  118;  78,  133; 
79, 176;  80,  231;  81,  318;  82,  312;  83, 
320;  84,  324;  85,  349;  86,  344;  87,  309; 
88,  282;  89,  2S4;  90,  303;  91,  380;  92, 
358;  93,  411;  94,  m5;  95,  420;  96,  377; 
97,  475;  98,  464;  99,  545;  1900,  614. 

Engineers  in  Charge: 
Capt.  T.  W.  Maurice,  1828;  74,  253. 
I      Capt.  J.  L.  Smith,  1836;  74,  253. 

Maj.  W.  Tumbull,  1853-56;  S.  Doc.  42, 
I  35th  Cong.,  lstst«H.,  p.  139;  74,  254. 
Maj.  J.  D.  Graham,  1856;  66,  4.     Re- 
port, S.  Doc.  42,  35th  (/ong.,  1st  sess.,  p. 
139. 

Maj.  C.  E.  Blunt,  1866-69;  66,  ii,  41, 
42.  Reports,  66,  iv,  170;  67,  238,  243, 
256;  68,  248,  250,  253. 

Maj.  M.  I).  McAlester,  1869;  69,  170. 
Capt.  F.  Harwood,  1869;  69,  170. 
Maj.  N.  Bowen,  imih-71 ;  69,  170.     lic- 
imrts,  69,  178;  70,  204;  71,  232. 

Maj.  J.  M.  Wilson,  1871-75.  R4»ik)Hh, 
72,  256;  73,  364;  74,  253;  75,  337. 
I  Maj.  W.  McFariand,  1875-83.  Re- 
'  ports,  76,  ii,  588;  77,980;  78,1275;  79, 
.  1729;  80,  2209;  81,  2441;  82,  2446. 
I  Lt.  Col.  H.  M.  Rol)ert,  1883-85.  l{e- 
!  ports,  83,  1945;  84,  2140. 

Capt.   E.  Maguire,  1885-87.     Rer)ort8, 
j  85,  2274;  86,  1890. 

,931.20.     (H.  Doc.  No.  4«2,  fVilli  C%»iig.,  '2*1  sctvs.) 
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Capt.  C.  F.  Palfrey,  1887-90.  Reports, 
87.  2376;  88,  2075,  2078;  89,  2411. 

Maj.  M.  D.  Adams,  1890-91.  Report, 
90,  2855. 

(^apt.  D.  C.  Kingman,  1891-95.  Re- 
ports, 91,  2906;  92,  2564;  98,  3140;  94, 
24(H*  95  3192. 

Maj.  W.  S.  Stanton,  1896-98.  Reports, 
96,  3139;  97,  3274;  98,  2801. 

Gapt. «.  D.  Fitch,  189ff-.  Reports,  99, 
313,3;  1900,  4166. 

Arsihtants: 

W.  8.  Malcolm,  captain  of  U.  8.  dredge 
boat  on  Lake  Ontario,  1857,  8.  Doc.  42, 
35th  Cong.,  1st  sens.,  p.  142,  et  seq. 

Capt.  J.  A.  Smith,  1866,  66,  iv,  170. 

Eiitlinates.    ( See  I^ojecU, ) 

F^Htimate,  18Ji8,  masonry  Hiiperstnic- 
tiire,  $50,000,  74,  254. 

By  Maj.  I^)wen,  dre<lging,  $35,000; 
repairs,  $10,000;  closing  the  entrance  be- 
tween east  pier  and  east  sliore,  $30,000, 

69,  41,  178. 

By  Maj.  McFarland,  dreilging,  $15,000; 
annual  repairs,  $2,000,  79,  1730. 

Expenditures. 

1857.  Repairs  to  dredge  and  scows, 
$164.44,  S.  Doc.  42,  35th  Cong.,  1st  sees., 
p.  140. 

Operations. » 

1 1199-33.  640  f .  of  west  pier,  80  f.  of 
east  pier,  150  f.  of  jetty,  and  a  portion  of 
the  breakwaters  constructed,  74,  253. 

lli:{3-35.  Piers  completed ;  300  f.  of 
crib  protection  built;  <lre(iging  in  harbor, 
74  253. 

i»il35-3§.    Dredpng,  74,  253,  254. 

1  §44-45.  Repairs;  operations  sus- 
pended, 66,  4;  74,  254. 

1^5d-53.  Repairs  to  east  channel 
and  harlK>r  piers;  con<lition  of  the  work, 
S.  I)oi\  42,  35th  Cong.,  1st  sess.,  pp.  139, 
145;  74,  254. 

11156-57.  6,233  c.  y.  dredged,  S. 
Doc.  42,  35th  C<mg.,  1st  sess.,  pp.  140, 144. 

1  li6e-67.  400  f.  of  west  pier  rebuilt; 
dredging;  condition  of  work,  66,  iii,  16; 
67,  238. 

l|i(67-6§.  440  f.  of  west  pier  n>built; 
w^reck  removed  from  channel,  68,  45,  248. 

1  §6^-69.  776  f.  of  west  pier  rebuilt; 
dreilging  in  the  channel,  69,  40,  178. 

1  »r69-70.  6,209  c.  y .  dredged ;  IJ^O  f. 
added  to  west  pier;   condition  of  piers, 

70,  53,  204,  205. 

1870-71.  312  f.  of  east  breakwater 
rebuilt;  repairs,  71,  50,  232. 

l§73-73.  24,891  c.  y.  dre<lged;  433 
f.  of  the  east  breakwater  rebuilt,  73,  47, 
364. 


1873-74.  16,808  c.  y.  dredged;  158 
f.  of  the  east  breakwater  rebuilt,  74,  54, 
254. 

1874-75.  44,977  c.  y.  dredged;  353 
f.  of  the  east  breakwater  rebuilt;  condi- 
tion of  work,  75,  59.  337,  338. 

1 875-77.  Repairs;  sand-catcher  con- 
structed, 76,  111,  ii.  588,  77,  118,  980. 

1877-78.  200  f.  of  the  west  pier  re- 
built; sand-catcher  constructed,  78,  133, 
1275. 

1879-80.  825  1.  f.  west  pier  super- 
structure rebuilt,  80,  2209. 

1880-81.  13,000  c.  y.  sand  dredged, 
81,  2441. 

1881-83.  29,000  c.  y.  sand  dredged; 
100  1.  f.  catch-sand  fence  built^  82,  2446, 
2447. 

1 883-8  3.  Foundations  for  cribs  and 
construction  of  same  in  progress;  1,245 
c.  y.  dredged,  83,  1945. 

1883-94.  330  1.  f.  pier  extension 
built;  1,991  c.  y.  dredged,  84,  2140. 

1884-85.  200  1.  f.  pier  extension 
completed,  85,  2275. 

1885^86.  200  1.  f.  pier  superstruc- 
ture completed;  sand  fences  repaired,  86, 
1890. 

1886-87.  13,224  c.  v.  di^^ed  and 
piers  extensively  repaired,  87,  ^77. 

1887-88.  Dredging  by  centrifugal 
pump;  reconstruction  of  east  pier  super- 
structure begun  by  hired  labor,  88,  2076. 

1888-89.  East  breakwater  deck 
completed;  repairs  to  scow,  and  to  east 
and  west  piers,  89,  2412. 

1889-vO.  Renewal  of  west  pier  su- 
perstructure completed;  23,386  c,  y. 
dredged,  90,  2856. 

1890-91.  500  1.  f.  of  superstructure 
renewed  on  east  pier;  repairs  to  outer  end 
of  west  pier;  minor  repairs  to  existing 
works,  91,  2907. 

1891-93.  640  1.  f.  of  east  break- 
water superstructure  reneweti;  repairs  to 
lightrhouse  crib  on  west  jettv;  11,219  c-  y. 
dredged,  92,  2570. 

1893-93.  94,071  c.  y.  dredged,  93, 
3144;  and  800  trees  planted  on  the  beach, 
west  of  the  jetties,  93,  3145. 

1893-94.  16,379  c.  y.  dredged,  94, 
2462. 

1894-95.  355  1.  f.  superstructure  of 
west  breakwater  renewed  and  dredging 
plant  repaired,  95,  3196. 

1895-96.  45,783  c.  y.  dredged,  96, 
3143. 

1896-97.  48,620  c.  y.  dredged,  97, 
3274. 

1897-98.  1,000  c.  y.  dredged,  and 
repairs  and  alterations  made  to  dredging 
plant,  98,  2802. 


n History  of  work," 74,  2:>.3;  76,  il,  688, 
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1  §98-99.  East  and  west  piers  re- 
paired; nearly  5,000  c.  y.  dredged,  99, 
3133. 

1§99-1900.  3,305  c.  y.  dre<lge<l,  re- 
pair of  piers  completed,  and  dredging 
plant  repaired,  1900,  4166. 

Pli|rg|«»l  charaeteristicfi. 

Bar  at  entrance  of  bay,  as  shown  by 
survey  of  1828,  74,  253. 

Shoaling  as  shown  bv  surveys  of  1844 
and  1848,  74,  254. 

Formation  of  bar  and  spit  of  sand,  66, 
iii,  16,  iv,  170,  75,  338.  Clause  of  forma- 
tion of  spit,  66,  iv,  172. 

Character  of  bed  of  harbor,  73,  364. 

The  principal  obstacle  to  the  mainte- 
nance oi  the  channel  the  san<l  l)orne  into 
its  outer  end  by  the  prevailing  northwest- 
erly winds,  97,  3274. 

Plans.    ( See  Projects. ) 

Fora  masonry  superstructure,  1838,  74, 
254. 

By  Maj.  Bo  wen,  renewal  of  all  decay  e<l 
superstructure,  finishing  east  breakwater, 
completion  of  shore  end  of  west  pier,  and 
dreoging  channel  to  12  f.,  70,  205. 

By  Maj.  McFarland,  dredging  channel 
to  12  f.  depth,  and  for  annual  repairs  to 
eventual  ly  replace  the  superstructure,  79, 
1 730.  Correspondence  relative  to  the  im- 
provements, S.  Doc.  42,  35th  Cong.,  Ist 
s.,  pp.  142-147. 


Projects.    (See  Plana), 

By  Capt.  T.  W.  Maurice,  1828,  two 
breakwaters  from  the  east  and  west 
shores,  1,400  and  2,200  f.,  respectively, 
in  length,  approaching  each  other,  leav- 
ing an  opening  of  about  500  f.;  and 
parallel  piers  from  the  ends  to  define 
channel-way;  estimate,  $71,931.26,  76, 
ii,  589.  Reisults  expected  not  realized, 
74,  253.  18«i3,  for  dredging  a  channel 
1,500  f.  long,  150  f.  wide,  and  15  f.  deep; 
ej*timate  $20,000,  74,  253. 

By  Maj.  J.  D.  Graham,  1857,  repairs  to 
existing  piers  and  for  dre<iging,  estimate, 
^0,806,  S.  Doc.  42,  35th  Cong.,  Ist  st^ss., 
pages  139,  141,  176;  $53,151.80,  66,  4. 
Modifiai  by  Maj.  Blunt  to  extend  the 
west  pier  and  dredge  channel  to  12  f., 
estimate,  $80,000,   in  addition  to  Maj. 


Graham's  estimate,  66,  iv,  171,  173, 174; 
67,  238. 

After  an  aggregate  of  appropriations 
amounting  to  $351,771.80  Maj.  McFar- 
land propoPtnl,  in  1881,  the  extension  of 
the  cant  and  we.Mt  piers  to  15-f.  curve  and 
deepening  the  channel  to  15  f.  by  dredg- 
ing; estimate,  $100,000,  81,  2442;  87, 
2376. 

In  1889  Capt.  Palfrey  estimated  that 
for  maintenance  of  existing  works,  dredg- 
ing the  entire  space  between  the  piers  to 
hard  bottom,  giving  a  channel  200  f.  wide 
and  15  f.  deep  at  extreme  low  water, 
would  require,  over  and  above  prior 
appropriations,  $54,000,  89,  2413,  2414. 

In  1891  Capt.  Kingman  estimated 
$58,000  as  re<j aired  for  completion  of  the 
projetrt,  91,  2iH)8. 

Bv  the  (-hief  of  Engineers,  1896,  for 
mo<iification  of  the  project  to  provide 
that  when  the  two  piers  ha<l  been  ex- 
tended to  a  total  length  of  539  f.,  the 
depth  of  15  f.  w^as  to  be  obtained  and 
maintained  by  dredging  without  further 
extension  of  the  piers;  the  funds  then 
available  were  to  l)e  applied  to  dredging 
a  channel  15  f.  deep  and  150  f.  wide  be- 
tween the  piers,  flaring  to  250  f.  width 
at  the  15f.  curve;  and  for  the  mainte- 
nance of  the  piers  and  the  Government 
dre<lging  plant.  97,  3274,  98,  2801,2802. 

By  (y'apt.  Fitch,  1899,  for  re<lredging  a 
l5-f.  channel,  150  f.  wide,  extreme  low 
water,  flarin|;  to  250  f.  at  the  15-f.  curve; 
and  for  repairs  to  {nern;  estimate,  $9,300. 
The  remamder  of  the  appropriation  of 
1899  intended  for  maintenance,  99,  3133. 

Surveys. 

By  Capt.  Maurice,  1828,  74,  253;  1844 
and  1848,  74,  254. 

Examination  by  Capt.  Smith,  66,  iv, 
170.     ResulLs,  66,  iv,  174. 

Under  the  direction  of  Maj.  Wilson,  72, 
256;  76,  338. 

SoundingH  were  made  by  Capt.  King- 
man in  1894,  94,  2468. 

Minor  surveys,  98,  2802,  99,  3133. 
Maps. 

Of  Great  Sod  us  Bay  Harbor,  76,  ii, 
588;  June  30,  1879,  79,  1730. 

81,  2442;  94,  2468. 


OREAT  SOUTH  BAY.     (See  Freeport,  N.  K) 
GREAT  WlCOmilCO  RIVER,  VA. 


Commerce. 

Unimportant,  91,  1288. 

The  tonnage  in  woo<l,  lumber,  etc.,  in 
1893  amounted  to  1,118 1,  95, 1257.  The 
character  of  the  trade  would  not  justify 
an  improvement  of  the  river,  95,  1258. 


Eni^lnecrfi. 

Chief   of  Engineers.     Reports,   84, 
163;  01,  146;  95,  166. 

Engineers  in  Charge: 

S.  T.  Al)ert,  U.  S.  agent.     Report,  84, 
1016,  1018. 
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Lt  Col.  P.  C.  Hains,  1H91.  Report, 
91    1288. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
port, 06,  1256. 

Physical  characterUtlcfi. 

Dt^Tiption  of,  84,  1017,  1018;  91, 
1288;  95,  1257. 

Plans. 

By  S.  T.  AlH»rt,  channel  150  f.  wide 
and  9  f.  dwp  from  Holland  Point  to 
iSt»ine  Hou«»  Point,  with  a  turning  ba»n 


at    latter  point;   estimate,  $46,419,  84, 
1019. 

Surreys. 

Ordered  by  ai^t  of  Aug.  2,  1882;  made 
under  direction  of  S.  T.  Abert,  84,  1018. 

Examination  made,  1891,  under  direc- 
tion of  Lt.  Col.  Hains  (report  unfavorable), 
91,  1288. 

Examination  from  Cedar  Point  to  In- 
dian Point  ordered  by  act  of  Aug.  17, 1894, 
made  by  Maj.  Davis,  1894  (report  un- 
favorable), 95,  1256. 


CiREAT  WOODS  HOLE.     (See  Woo<h  Ift^e,  Ma^. ) 

GREEN  AND  RARREN  RIVERS,  UY. 

Part.  AppropriatloDfl. 

A,— ^»reen  River  and  tributaries.  Ky.,  purchaw  of  works  and  their  repair 113.% 000. 00 

B.— (»rt»t*n  Hi vt»r.  iilxive  moutli  of  Bir  Harren  River,  Ky IS). 675. 20 

C— <jrofn  River,  Huin.Hey,  Ky.,  lixk  No.  2 170,000.00 

Total 485,673,20 

Part  A.— Orecn  RiTer  and  trlbutarleii,  Ky.   (Purchase  of  Improve- 
mentiif  and  their  repair.)      (See  (frem  and  Barren  rivers,  caring  fffr,  and 

ojKrat'mg  nstrks. ) 


Appropriations. 

1888,     $i:i5,000,  89,  1965. 

Commeree. 

(See  Physical  characleristicSy  locate 
Work. ) 

Contraetn. 

1NW9.  J.  T.  Williams  &  Bro.,  four 
lock  hoiiflen,  $12,000,  89,  19()S.  VA^i^^n- 
ham  &  Hollenbach,  dimeiiHion  ntone, 
$8,137,  89, 19(>8.  M.  A.  Sweeney  <fe  Bro., 
snag-boat  coiiHtructJon,  $18,4(K),  89,  19(i8. 

ISOO.  S.  W.  Cojlin,  two  (lump  scows, 
$1,293  i)er  scow,  90,  2258. 

Enij^lneem. 

Chief  of  En<uneer.s.  Report^,  80, 
195;  85,  292;  87,  249;  89,  2«3;  90,  237; 

91,  304;  92,  290. 

Board  of  Enciineeiw.  Report  of  Board 
of  1886  ui>on  the  commercial  value  an<l 
im|)ortance  of  the  works  of  the  (irtn^n  <& 
BarrtMi  River  Navi>;ation  (\).,  87,  liK)3. 
(MaJH.  Kin^,  Stickney,  and  Mackenzie.) 

EnOINEEIW    in    ClIAIWiE: 

Maj.  W.  E.  Merrill.     Report,  80,  1799. 
Capt.  J.  ().  Post.     Report,  86,  1904. 
Maj.  D.  W.  Lrxkwood,  188H-92.      Re- 
ports,   89,    190o;    90,    2255;    91,    2439; 

92,  2074. 

Assistants: 

R.  H.  Fitzhujrh.     Report,  80,  1802. 

A.  L.  Duval.     Report,  86,  1910. 

Lt.  W.  L.  Sibert.  Report**,  89,  1969; 
90,  2258;  91,  2443;  92,  2078. 

lieglilatlon. 

Green  &  Barren  River  Navigation  Co., 
chartered  by  Kentucky,  80,  1799. 


Effort  and  failure  to  repeal  act,  80, 1801. 
Acts  of  incorporation,  80,    1822;  85, 

1907. 

Operations. 

1  §  §  8-99.  Repairs  to  buildings,  etc., 
at  locks  1  and  2  on  Green  River;  12,000 
c.  y.  dre<lged  from  lock  approaches;  plant 
built  at  lock  3,  (ireen  River;  work  of  re- 
moving fallen  lock  walls  begun;  cour 
struction  of  plant,  89,  1969. 

1 MN9-90.  8  lock  houses  built;  dredg- 
ing at  lock  approaches;  construction  of 
new  walls  at  lock  No.  3  besoin;  removal 
of  old  walls  at  lock  No.  1 ,  Barren  River, 
90,  2256. 

1M90-91.  Repairs  to  lock,  dam, 
guide  cril)s,  and  abutment  at  lock  and 
dam  No.  4,  and  dam  No.  1;  10,000  c.  y. 
<lre<lged  from  upper  and  lower  lock  en- 
tranct»8  at  lock  No.  2;  repairs  to  lock 
and  dam  No  3;  l,0^i5  snags  cleared  from 
the  river  channel,  91,  2444,  2445. 

1  §9 1-93.  Repairs  to  locks  and  dams 
1,  2,  3,  4,  and  7;  28,716  c.  y.  dredged  at 
lock  entrances;  1,080  snags^  6,000  1.  f.  of 
old  crib  timlx^r,  and  old  cofferdam  re- 
moved; 472  trees  cleared  from  the 
lianks,  92,  2078,  2079. 

Physical  characteristic*!!. 

Description  of  ores  and  coals  on  Green 
River,  80,  1808,  1810,  1812. 
Dintance^  and  elevations,  80,  1817. 

Plans.     (See  Projects. ) 

By  Maj.  Merrill,  1880.  Slack-water 
navijration,  Green  and  Big  Barren  rivers, 
with  locks  and  dams.  Estimate  $834,805 
to    $893,184,  80,    1801,  1818.     State,  by 
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virtually  cloeing  the  river  by  its  charter 
to  the  navigation  company,  not  con- 
sidered entitled  to  aid  from  government, 
80,  1801. 

Report  of  Capt.  Post  on  the  condition 
of  (^reen  and  Barren  rivers,  85,  1904. 

Report  of  Board  of  Engineers,  1886,  on 
the  commercial  value  and  importance  of, 
87,  1903. 

Private  (corporate)  irork. 

The  Green  River,  under  the  control  of 
a  company  chartered  by  the  State  of 
Kentucky,  80,  1799. 

Existing  dams  on  river,  80,  1816. 

Rates  of  toll,  80,  1800. 

In  accordance  with  the  requirements 
of  the  act  of  July  5,  1885,  Capt.  Post  re- 
ports on  the  condition  of  Green  and  Bar- 
ren rivers,  with  estimated  cost  of  relieving 
the  same  from  incumbrance,  so  as  to  ren- 


der them  free  to  commerce,  85,  1904, 
1914. 

Report  of  Board  of  Engineers,  1886, 
on  the  commercial  value  an<l  im{x>rtance 
of  the  works  of  the  navigation  company, 
87,  1903. 

Projects.     (See  Plans, ) 

Unite<l  States  took  possession  of  im- 
provements on  the  Green  and  Barren 
rivers  December  11,  1888,  and  the  repair 
of  locks  and  dams  was  begun.  In  1888 
$46,557  was  thus  expended,  and  Maj. 
Lockwood  estimated  $256,221  as  required 
for  works  of  repair  during  1890,  89,  263, 
1965. 

Surreys. 

Survey  ordered  by  act  of  March  3, 1879, 
70, 147;  made,  1879,  by  R.  11.  Fitzhugh, 
80,  1802. 


Part  B.— Oreen  River,  above  mouth  of  Big  Barren  River,  Ky. 


Appropriations. 

1892,  $50,000.00,  93,  2609. 
1894,  25,000.00,  05,  2474. 
1896,  20,000.00,  96,  2272. 
1899,     85,673.20,  99,  2583. 

Total,  180,673.20 

Oommeree. 

Development  of  a  probably  valuable 
commerce  dei)endent  upon  thorough  im- 
provement of  the  river,  96,  2271. 

Unimportant  from  Greensbuig  to  Mam- 
moth Cave,  1900,  3546. 

Contracts. 

1II97.  Commercial  Wood  &  Cement 
Co.,  cement,  $10,360,  97,  2460. 

1S99.  Commercial  VVoo<i  &  Cement 
Co.,  Portland  cement,  $2.58  per  barrel 
($12,267.90),  99,  2584. 

Engineers. 

Chief  OF  £ng  IN  REUS.  Reports,  91,310; 
93,  329;  94'  302;  95,  337;  96,  293;  97, 
370;  98,353;  99,446,448;  1900,510,512. 

Engineers  in  Charge: 

Maj.  D.  W.  Lockwood,  1891-95.  Re- 
ports, 91,2478,2481;  93,2608;  94,1971; 

96,  2473. 

Maj.  J.  F.  Gregory,  1896.     Report,  96, 
2271. 
Capt,  J.  G.  Warren,  1897-98.    Reports, 

97,  2459;  98,  1985. 

Capt.  G.  A.  Zinn,  1899-.  Reports,  99, 
2583;  1900,  3501,  3542. 

W.  M.  Hall.     Reports,  97,  2460;  98, 
1990. 
G.  J.  Stickney.    Report,  97,  2509. 
r.  A.  Watt.     Report,  1900,  3502. 


Legal  proeeedlnfi;s. 

Procuring  of  title  to  land,  95, 2474;  con- 
<lemnation  proceedings  for  some  land,  96, 
2271;  title  procured,  98,  1986. 

N^otiations  in  progress  to  purchase 
aclditional  land,  1900,  3502. 

Obstruetlons. 

Any  improvement  of  the  river  would 
require  reconstruction  of  the  bridge  below 
Canmer,  99,  3545. 

Operations. 

1S94-95.  Site  of  lock  and  dam  se- 
lected, 95,  2474. 

1  §9  5-96.  Preparations  made  for  be- 
ginning work,  96,  2271. 

1W96-97.  Construction  of  lock  be- 
gun, 97,  2459. 

1  §9 7-9S.  Lock  constructing  contin- 
xied  (table  showing  details  of  work  and 
giving  unit  cost,  etc. ),  98,  1990. 

lli9fl-99.  Banks  protected  and  mi- 
nor work  done,  99,  2583. 

1899-1900.  Lock  completed  and 
opened  to  navigation  Jan.  17,  1900;  all 
obstructions  cleared  from  pool  al)ove 
lock,  1900,  3502. 

Physical  characteristics. 

Description  of,  pool  No.  4  to  Mammoth 
Cave,  91,  2480. 

River  within  limits  of  propose<l  slatik- 
water  channel  wholly  ol)structed  b\^ 
snags,  rocks,  overhanging  trees,  etc.,  97, 
2459. 

Description  of  country  and  river, 
Greensburg  to  Mammoth  Cave,  1900, 
3544. 

Projects. 

In  1891  Maj.  Lockwood  proposed  the 
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construction  of  two  locks  and  dams  to 
extend  slack-water  navigation  from  the 
up|)er  limit  of  [)ool  No.  4  on  the  river  to 
Aianiiiioth  Cave;  estimate,  $361,346.40, 
each  lock  to  be  36  by  161  f.;  combineil 
lift,  27  f. 

Congress,  1892,  authorized  construction 
of  lock  and  dam  No.  5,  93,  2608.  Site 
l>elow  mouth  of  Bear  Creek  approved  by 
Board  of  Engineers,  96,  2474. 

By  Capt.  Warren,  1897,  lock  and  abut- 
ment of  concrete  instead  of  stone.  Esti- 
mated cost  of  lock  and  dam,  1180,173.18, 
98,  1986,  1988. 

Capt.  Zinn  estimated,  1899,  it  would 
cost  $27,000  for  snagging  operations  be- 


t  tween  Mammoth  Cave  and  Mnnfordyille, 
I  and  about  $2,500  annually  for  mainte- 
I  nance,  1900,  3546. 

Surveys. 

I  Examination  up  to  Mammoth  Cave 
ordered  by  svX  of  September  19,  1890, 
made,  1891,  under  direction  of  Maj.  Lock- 

i  wood,  91,  2481. 

Examinations  for  location  of  works, 

,  93,  2608;  94,  1971;  96,  2474. 

Examination  of  Green  River,  Ky., 
Mammoth  Cave  to  Greensbuig,  ordered 
by  act  of  March  3,  1899,  made,  1899,  by 

.  Capt.  Zinn  (report  favorable  to  removing 
snags)  (see  Prajects),  1900,  3543. 


Part  C— Green  River,  Rumsey,  Ky.,  Liocli  No.  3. 


Appropriationa. 

1893,  $65,000,  93,  2607. 

1894,  105,000,  96,  2471. 


Total,  170,000 

Commeree. 

Nearly  all  the  commerce  of  Green  River, 
Barren  River,  and  Rough  River  consists 
of  through  shipments  which  pass  through 
this  lock,  96,  2267. 

Contraets. 

Ilt93.  Eigenmann  and  HoUerbach, 
stone  (special,  $18  per  c.  y.;  cut,  $11  and 
$13  per  c.  y.;  backing  stone,  $7  per  c.  y. 
($25,068.78),  93,  2607).  Not  completed, 
94,  1968. 

J.  B.  Si)eed,  cement,  $1.34 J  per  barrel 
($2,017.50),  93,  2m7. 

1^9 5.  pA-ansville,  Ohio  &  Green 
River  TranHjwrtation  Co.,  stone  (special 
and  coping,  $11,75  jx^r  c.  y.;  cut,  $7  and 
$10  pi»r  c.  y.;  and  Imcking,  $5  j>er  c.  y.), 
($42,324.80),  96,  2472. 

Engineem. 

Chief  of  Engineers.  Reports,  98, 
329;  94,  302,  96,  337,  96,  293,  97,  369; 
98,  352;  99,  445,  1900,  509. 

Engineeks  in  Charge: 

Maj.  D.  W.  Ix)ckwood,  1888-95.  Re- 
ports, 93, 2606;  94,  1968;  96,  2470. 

Maj.  J.  F.  Gregory,  1895.  Report,  96, 
2266. 

Capt.  J.  a.  Warren,  1897-98.  Reports, 
97,  2457;  98,  1985. 

Capt.  G.  A.  Zinn,  1899-.  Reports,  99, 
2581;  1900,3501. 


Assistants: 

Lt.  J.  J.  Meyler.  Reports,  94,  1969; 
96   2472. 

G.  F.  Stickney.  Reports,  96,  2268; 
97,  2457. 

D.  A.  Watt.     Report,  99,  2581. 

Operations. 

11)92-93.  Preparations  made  for 
constructing  new  lock,  93,  2607. 

1993-91.  Lcx^k  constructing,  94, 
1969. 

1  §94-95.  Lock  constructing,  95, 
2471. 

1895-96.  New  lock  opened  in  Dec, 
1895,  but  construction  continued,  96, 
2267. 

1996-97.  Lock  constructing  con- 
tinued, 97,  2457. 

1899-99.  Lock  constructing  to  be 
continued,  98,  1985. 

1 898-99.  One  lower  shore  crib,  four 
upper  cribs,  one  shore  dike  built,  and 
grading  completed,  99,  2581. 

Pli|riileal  eharaeteristjt^ 

Material  excavated  from  the  lock  site 
tough,  6brous,  slaty  rock  that  blastal 
poorly,  96,  2471;  96,  2267. 

Lock  No.  2,  the  second  in  the  slack- water 
system  of  the  river,  96,  267. 

Projeets. 

By  Maj.  Lock  wood,  1893,  for  new  lock 
alongside  the  old  one,  which  had  become 
dangerous,  estimate  1170,000,  93,  2606; 
96,  2266. 
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Appn9rlatioiiii.» 

1889, 

$34,189.84 

1890, 

147,973.75 

1891, 

150,146.42 

1892, 

78,610.88 

1893, 

48,968.36 

1894, 

48,088.06 

1895, 

42,315.42 

.  1896, 

42,217.81 

1897, 

63,090.18 

1898, 

64,779.61 

1899, 

48,627.20 

1900, 

71,025.25 

Total,  840,032.78 

'Commerec. 

Description  of;  during  the  nine  years 
up  to  1896  in  which  the  improvement 
had  been  in  charge  of  the  United  States 
the  average  annual  value  of  the  com- 
merce amounted  to  $2,328,595,  96,  2274. 

ContraetH. 

Details  of  expenditures.  (8ee  each 
annual  report. ) 

Enslneerti. 

Chief  op  Engineers.  Reports,  93, 
330;  94,  302;  95,  338;  96,  294;  97,  370; 
98,  354;  99,  446;  1900,  511. 

Engineers  in  Charge: 

Maj.  D.  W.  Lockwoo<l,  1888-95.  Re- 
ports, 98,  2609;  94,  1972;  96,  2475. 

Maj.  J.  F.  Gregorv,  1896.  Report,  96, 
2272. 

Capt.  J.  G.  Warren,  1897-98.  Reports, 
97,  2462;  98,  1993. 

Capt.  G.  A.  Zinn,  1899-.  Report^?,  99, 
2584;  1900,  3516. 

Assist  A  nts  * 

Lt  J.  J.  Meyler.  Reports,  93,  2612; 
94,  1975;  96,  2478. 

G.  F.  Stickney.  Reports,  96,  2276; 
97,  2466. 

D.  A.  Watt.  Reports,  98,  2000;  99, 
2595;  1900,3530. 

Le^al  proeeeding^M. 

Leases  in  force  for  water  power,  etc., 
and  collections  made,  93,  2610;  94, 1973; 
96,  2476;  96,  2274;  97,  2462. 

Operations. 

1 893-9  3.  Locks  and  dams  repaired ; 
over  25,000 c.  y.  dredged;  over  1,000  snags 
removed;  a  large  quantity  of  other  ob- 
structions removed,  and  a  large  amount 
of  general  work  done,  93,  2613. 

1 893-94.  Locks  and  dams  repaire<l, 
and  portions  renewed  and  strengtliened; 
about  30,000  c.  y.  dredged;  over  1,200 
snags  removed;  large  quantities  of  vari- 
ous kinds  of  obstructions  removed;  snag 


GKBEN  AND  BARREN  RITERS,  KT.    (Loekn  and  dams,  care 

and  operating.) 

boat  repaired,  and  a  great  amount  of  gen- 
eral work  performed,  94,  1976. 

1  §94-95.  About  45,000  c.  y.  dredged 
from  lock  entrances  and  portions  of  Bar- 
ren River  where  widene<i  and  deeixjned; 
locks  and  dams  repaired ;  over  2,(K)0  snags 
removed;  lar^e  quantities  of  obstructions 
of  various  kinds  removed,  and  a  great 
amount  of  general  work  'xjrformed,  96, 
2478. 

1 895-96.  Lockr  and  dams  repaired ; 
lock  No.  2  was  closed  and  navigation 
through  it  abandoned  on  account  of  its 
dangerous  condition;  over  16,000  c.  y. 
dredged;  construction  of  new  hull  for 
dredge  boat  in  progress;  over  2,300  snagH 
removed,  and  other  obstructions  removed, 
and  much  general  work  performe<i,  96, 
2276. 

1 896-9  7.  Extensive  repairs  made  at 
lock  No.  1,  Green  River;  warehouse  con- 
8tructe<l  and  ground  graded;  new  hull  of 
dredge  completed  and  Government  plant 
reimired;  2  baiges  and  4  derrick  ooats 
built;  about  1,000  snags  and  other  like 
obstnictions  removed;  over  30,000  c.  y. 
dredged,  and  a  large  amount  of  miscel- 
laneous work  done,  97,  2467-2471. 

1897-98.  Reinforcement  of  lock  No. 
4,  Green  RivtT,  complete<l;  portion  of 
dam  at  lock  No.  2  rt^constructed;  locks 
and  dams  repaired;  Government  plant 
repaired;  over  1,200  snags  and  other  ob- 
stru<*tion8  removed,  and  over  6,000  tre<»s 
deadened;  over  30,000  c.  y.  dredged,  and 
much  general  work  performed,  98,  2000- 
2005. 

1898-99.  Dredging  35,373  c.  y. ;  re- 
building dams  at  lock  No.  2;  backing 
dams  at  lock  No.  1,  Barren  River,  and 
lock  No.  1,  Green  River,  and  minor  re- 
pairs, 99,  2584. 

1 899-1 900.  Upper  and  lower  guide 
cribs  built  at  lock  No.  1,  Green  River; 
placing  a  comb  stick  on  dam  No.  2;  re- 
placing the  wooden  lower  gates  at  lock 
No.  3  with  steel  ones,  and  rebuilding 
upper  gates  above  water;  rei)airing  and 
extending  the  crib  abutment  and  the 
lock-wall  paving  at  lock  No.  4,  and  14,541 
snags  aiKi  other  9b8tructions  removed, 
1900,  3516. 

Private  urork. 

Description  of  work  done  })efore  con- 
trol was  acquired  by  the  V.  S.,  93,  2609; 
94,  1972;  95.  2475;  96,  2272. 

Phy ileal  eharaelerlstles. 

Prolonged  high  water  in  the  rivers  a 
cause  forlandslides  and  damages  to  com- 
pleted structures,  98,  2610;  94,  1972; 
96,  2475;  69,  2273. 


a  Amount  expended  under  the  permanent-indefinite  appropriation  provided  by  act  of  July  5, 1884, 
for  operating  and  keeping  in  repair  canals  and  other  public  works. 
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Appropriations. 

1866,  $:W,500,  66,  iii,  12. 

1867,  4,5,000,  67,  21;  76,  ii,  340. 

1868,  17,500  (allotted),  68,  24. 

1869,  a  44,530  (allotttHl),  69,  22,  25; 

76,  ii,  341. 

1870,  17,500,  70,  34. 

1871,  17,500,  71,  32. 

1873,  20,000,  73,  32. 

1874,  10,000,  74,  38. 

1875,  10,0(X),  75,  42. 

1876,  8,000,  76,  95. 

1878,  5,000,  78,  113. 

1879,  4,000,  79,  152. 

1880,  6,000,  80,  1906. 

1881,  5,000,  81,  2070. 

1882,  20,000,  82,  2133. 
1884,  10,000,  94,  1845. 
1886,  7,000,  86,  1659. 
1888,  10,000,  88,  1843. 
1890,  10,000,  90,  2336. 
1892,  «>25,000,  92,  2181. 
1894,  25,000,  96,  2604. 

1896,  ft  25,000,  96,  2470. 

1897,  6,000,  97,  2296. 
1899,  28,600,  99,  2736. 


Tota 


406,150 

Commerce. 

Earlv  commercial  importance  of  Green 
Bay,  68,  98;  76,  ii,  339. 

TranHportation  facilitieR,  66,  iv,  136- 
138;  73,  198. 

Benefit  and  importance  of  the  improve- 
ment to  commerce,  66,  iii,  35,  iv,  135, 
136,  138;  67,  71;  71,  32;  72,  116;  76, 
ii,  339,  340,  344;  79,  1487. 

Deflcription  of,  1900,  3749. 

Contractu. 

1S66.  W.  H.  Smith,  dred^ng,  50 
cents  ner  c.  v.,  66,  iv.  133;  67,  57. 

1869.  William  Richardson,  dredg- 
ing, 69,  72. 

1§69.  William  Kichanlson,  dredg- 
ing outfit,  30  cents  per  c.  v.,  69,  72; 
Smoke  &  Si-huette,  clo^^e  piling,  $140  per 
diem,  69,  25,  72;  N.  G.  Dodge,  dredgmg 
outfit,  1120  i)er  diem,  76,  ii,  341. 

1§73.  A.  Conro,  dnvlging,  35  cents 
perc.  y.,  74,  139;  79,  1487. 

ll(74.  (treen  Bay  Dredge  &  Driver 
Co.,  dredging,  24  cents  j)er  c.  y.,  75, 195, 
196. 

1975*  (ireen  Bay  Dre<Ige  &  Driver 
Co.,  dredging,  20  cents  per  c.  y.,  75,  197. 

1877.  Green  Bay  Dredge  &  Driver 
Co.,  repairs,  77,  855;  Green  Bay  Dredge 
&  Driver  Co.,  driedging,  12 cents  perc.  v., 
78,  1143. 

1§7§.  Green  Bay  Dredge  A  Driver 
Co.,  dredging,  22  cents  per  c.  y.,  79, 
1486,  1487. 


ISSO.  Greeo  Bay  Dredge  &  Pile 
Driver  Co.,  dredging,  26  i^nts  per  c.  y., 
80  1906. 

JS81.'  Green  Bay  Dredge  k  Pile 
Driver  Co.,  dredging,  19  cents  per  c  v., 
81.  2070. 

1889.  N.  G.  Dodge,  dredging,  17 
cents  per^c.  y.,  83,  1654. 

1885.*  Green  Bay  Dredge  &  Kle 
Driver  Co.,  dredging,  26  cents  per  c.  y., 
85,  1987. 

1887.  G.  Denis,  stone,  $3.74  per 
cord,  87,  2012;  Shadbolt,  Boyd  &  Co., 
iron,  87,  2013;  Leathem  &  Smith,  tim- 
ber, 87,  2013. 

1890.  Green  Bay  Dredge  <k  I^le 
Driver  Co.,  dredging,  241  cente  per  c.  v., 
90,  2334;  White  <&  Finch,  diedging/l8 
cents  per  c.  v.,  91,  2535. 

1893.  C.  H.  Starke,  dredging,  14 
cents  perc.  y.  ($16,800),  93,  2713. 

1894.  Green  Bay  Dredge  &  Pile 
Driver  Co.,  dredging,  9|  cents  per  c  v. 
($22,000),  95,  2605. 

1896.  Racine  Dredging  Co.,  dredg- 
ing, 6|  cents  per  a  y.  ($13,250) ,  97, 2659, 

1897.  A.  H.  Vogel,  dredging,  9} 
cents  per  c.y.  ($4,750),  97,  2659. 

1 899.  E.  J.  Pryor,  dredging,  9  cents 
per  c.  y.  ($18,000),  99,  2736. 

EnfflnecrB. 

Chief  OF  Kngineers.  Reports,  66,  ii, 
41,  iii,  12,  :i5;  67,  21;  68,  28;  69,  25; 
70,  34;  71,  32;  72,  31;  73,  32;  74,  37; 
75,  42;  76,  95;  77,  99;  78,  113;  79, 
152;  80,  203;  81,  274;  82,  270;  83, 
279;  84,  278;  85,  302;  86,  296;  87,  261; 
88,  238;  89,  277;  90,  250;  91,  320;  92, 
306;  93,  347,  359;  94,  318;  95,  356;  96, 
312;  97,  395;  98,  387;  99,  459,  474; 
1900,  524,  538. 

Enciineebs  in  Charge: 

Col.  J.  D.  Graham,  66,  iv,  134,  136. 

Mai.  J.  B.  Wheeler,  1866-70;  66,  ii, 
41.  Reports,  66,  iv,  91,  98,  133;  67,  55, 
69;  68,  79,  98;  69,  72. 

Maj.  D.  C.  Houston,  1870-75;  70,  89. 
Reports,  70,  92;  71,  110;  72,  116;  73, 
198*  74  139. 

Maj.  H.  m!  Robert,  1876-83.  Reports, 
75,  195;  76,  ii,  338;  77,  865;  78,  1143: 
79,  1486;  (Lt.  Col.)  80,  1905;  81,  2069: 
82  2133. 

Capt.  F.  A.  Hinman,  1883-84.  Report. 
83,  1653. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  Re- 
ports, 84,  1844;  85,  1987. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1658;  87,  2012;  (Maj.)  88, 
1842;  89,  2049;  90,  2334;  91,  2533. 

Maj.  J .  F.  Gregory,  1892-94.  Reports, 
92,  2180;  93,  2711,  2778;  94,  2053. 


a  Called  ^5.000,  60,  25. 

b $5,000  of  thi8  may  be  expended  on  Fox  River  below  Depere,  Wis. 
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OREEN  BAY  HARBOR,  WIS.— Continue<l. 

Capt  C.  F.  Palfrey,  1895.     Report,  96;         lll§3-64.    52,211  c.  y.  dmlgeti,  84, 


2603. 

Capt  G.  A.  Zinn,  189(^-98.  Reports, 
96,  2469;  97,  2657;  98,  2295. 

Capt.  J.  G.  Warren,  1H99-.  Reports, 
99,  2734;  1900,  3657,  3747,  3750. 

Assistants: 

Lt.  J.  B.  Quinn.     Reports,  66,  iv,  134; 

67,  69. 

W.  H.  Hearding.  Reports,  68,  98; 
74,  139;  76,  195. 

R.  S.  Littlefield,  68,  98.  Report,  66, 
iv,  137. 

Capt.  J.  W.  Cuyler.  Reports,  72,  116; 
73, 198. 

L.  Y.  Schermerhorn.  Reports,  78, 
1144;  81,  2071. 

Charles  Crosman.     Report,  78,  1146. 

Estlmatefii.     (See  Plans  and  Projects.) 
By  Lt  Quinn,  dredging,  $30,500;  sub- 
sequently increased  to  $226,187.50,  66, 
iv,  136. 

Expenditures. 

1974-75.  For  repairs,  $2,346.27, 76, 
ii  343. 

'  1 976-77.    For  repairs,  $1,626.70, 77, 
855. 

Operations.^ 

1966-417.  1,299  c.  y.  dredging,  66, 
iv,  134.    32,294  c.  y.  dredging,  67,  69, 93. 

1 967-69.  107,831  c.  y.  dredging;  up 
to  July  30,  1868,  123,090  c.  y.  hatl  been 
dredged  under  W.  8.  Smith's  contract, 

68,  29,  99;  76,  ii,  340. 

1969-69.  77,822  c.  y.  dredging;  also 
given  as  52,762  c.  y.,  69,  25;  76,  ii,  341. 

1969-70.  ia^814  c.  v.  dredging;  re- 
vetment begun,  70,  34,  93;  76,  ii,  341. 

1970-71.  51,204  c.  v.  dredging;  re- 
vetment continued,  700  f.  long  on  each 
side,  71,  32;  76,  ii,  342. 

1971-73.  45,475  c.  y.  dredging,  72, 
116;  76,  ii,  342. 

1973-74.  49,833  c.  y.  dredging,  74, 
139. 

1974-75.  29,963  c.  y.  dredging;  re- 
pairs to  piers  damaged  by  ice,  76,  195. 

1975-76.  34,459  c.  y.  dredging,  76, 
95,  ii,  338. 

1976-77.  Repairs  to  piers  damaged 
by  ice,  77,  99,  856. 

1977-79.  39,283  c.  y.  dredging,  78, 
113,  1143. 

1979-79.  19,335  c.  y.  dredging,  79, 
152. 

1979-90.  12,571  c.  y.  dredged,  80, 
1905. 

1990-91.  26,345  c.  y.  dredged,  81, 
2069. 

1991-93.  18,002  c.  y.  dredged,  82, 
2133. 

1993-93.  43,524  c.  y.  dredged,  83, 
1653. 


1844. 

1994-95.  49,402  c.  y.  dredged,  86, 
1987 

1995-96.  11,500  c.  v.  dredged;  705 
1.  f.  of  east  revetment  and  superstructure 
repaired,  86,  H>58. 

1996-97.  Remir  of  east  revetment 
•at  Grassy  Island,  87,  2012. 

1997-99.  620  1.  f.  of  superstructure 
rebuilt,  88,  1843. 

1999-90.  6,825  c,  y.  dredged  by 
hired  labor,  90,  2334. 

1990-91.  29,737  c.  y.  dredged,  91, 
2534. 

1991-93.  15,531  c.  y.  dredged,  92, 
2180. 

1 993-93.  About50,000c.  y.  dredged, 
and  from  Fox  River  below  Depere  about 
41,575  c.  y.  were  dredged,  93,  2712. 

1993-94.  84,794  c.  y.  dredged,  a 
small  amount  of  relilling  and  riprapping 
done,  and  from  Fox  River  130  c.  y.,  s.  m., 
dredge<l,  94,  2053,  2054. 

1994-95.  48,879  c.  y.  dredged,  96, 
2604. 

1995-96.  171,110  c.  y.  dredged,  96, 
2470. 

1996-97.  44,610  c.  y.  dredged,  and 
from  Fox  River  17,9135  c.  v.  dredged,  97, 
2657. 

1 997-99.  245,216  c.  y.  dredged,  and 
project  for  (ireen  Bay  Harl)or  considered 
as  completed;  from  Fox  River  26,384  c.  y. 
dredged,  98,  2295,  2296. 

1999-99.  3,625  c.  v.  dredged,  99, 
2735. 

1999-1900.  206,378  c.  y.  drefi^ed, 
and  4,028  c.  v.  dredged  from  Fox  River 
channel,  1900,  3657; 

Pliyslcal  eliaraeteristies. 

General,  of  Fox  River  and  Green  Bay, 
66,  iv,  135. 

Security  of  Green  Bay  Harbor,  67,  69. 

Approaches  dangerous,  67,  70. 

Formation  of  bar  at  entrance  to  cut, 
68,  29. 

Character  of  excavated  material,  72, 
116. 

Variation  of  water  level,  72,  31,  116; 
76,  ii,  341.  Results  of  such  variation, 
76,  ii,  341 ;  79,  1487. 

Permanence  of  channel  once  ol)tained, 
discussion  of,  78,  1144. 

Table  of  weekly  fluctuations  of  water 
surface,  81,  2071. 

Green  Bay;  In  1892  an  ample  channel 
existed  or  was  in  course  of  construction 
under  project  for  Green  Bav  Harbor,  98, 
2778. 

Formation  of  shoals  in  Fox  River  be- 
low Depere,  98,  2295,  99,  2734. 

Description  of;  Green  Bay  Harbor  con- 
sidered to  consist  of  that  part  of  Green 


a  .History  of  operations,  76,  ii,  339.    Comparative  costs  of  dredging  from  1866  to  1878,  79,  1487. 
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River  between    Dei)ere  and    the    river 
mouth,  1900,  3748. 

Planii.     (See  Etttimates  and  Projects.) 

By  Lt.  Quinn,  deeiK'ning  the  channel, 
by  dredf^ing,  66,  iv,  35.  Amount  of 
dre<iKing  Hul>s«equently  increased  from 
122,500  0.  y.  to  411,250  c.  v.,  a«  a  result 
of  the  decrease  in  the  dei)th  of  the  waters, 
of  the  bay,  66,  iv,  135. 

By  L.  Y.  Si'hermerhorn,  channel, 
mouth  of  river  to  deej)  water  in  the  iMiy, 
d reciting,  to  ^ive  a  width  of  100,  170,  or 
200  f.  (he  entire  distance,  or  200  f.  part  of 
the  distance  and  170  f.  the  remainder,  78, 
1145. 

Private  ivork. 

American  Writing  Paper  Co.,  under 
authority  of  the  Secretary  of  War,  dredged, 
1900,  16,975  c.  y.  to  connect  its  docks  at 
Dei)ere  with  the  channel,  1900,  3657. 

Projectii.     f  See  Estimate*  and  Plans. ) 

By  Maj.  Wneeler  (previously  recom- 
mended by  Col.  (iraham),  1866,  dredging 
channel  from  the  mouth  of  Fox  River  to 
dt»ep  water  in  the  bay,  with  a  cut  through 
Grai«y  Island  Channel,  to  be  200  f.  wide 
and  12  f.  deep,  and  the  protection  of  the 
sides  of  the  cut  through  Grassy  Island 
( f rom  abnwion  by  frewlietrtand  stonns)  by 
sheet-piling;  estimated  coyt,  $155,416.77, 
66,  iv,  i:«,  136;  68,  28.  Discussion  of 
merits,  67,  70.  Subsequently'  completed 
by  the  construction  of  close-piling,  within 
the  original  estimate,  74,  140;  76,  195. 

By  Maj.  Houston,  1872,  dredging  cut  to 
widen  and  deepen  it  to  14  f.  throughout, 
175,000  c.  y.,  estimate,  $50,000,  73,  31, 
116;  73,  198;  subsequently  increased  to 
$75,000,  74,  38,  140;  small  annual  appro- 
priations necessary  for  the  maintenance 
of  the  channel  by  dredging,  74,  141; 
76,  42. 

By  Maj.  Robert,  1876,  expenditure  of 
the  approjmation  of  1876  ($8,000);  piling 
for  the  protection  of  the  east  pier,  esti- 
mated to  cost  $2,()50,  the  remainder  for 
dredging,  76,  ii,  338.  Kstimated  amount 
require<l  for  the  completion  of  the  exist- 
ing project,  $18,000,  79,  152. 

After  an  aggrt»giite  of  appropriations 
amounting  to  $235,550,  Maj.  RolxTt,  1881, 
proposed  dredging  a  channel  200  f.  wide 
and  14  f.  deep,  revised  datum,  from  mouth 
of  Fox  River  to  deep  water  in  (Treen  Bay, 
240,000  c.  y. ;  estimate,  $72,000,  81,  2070. 

In  1892  the  existing  project  was  modi- 
fied to  increase  the  channel  depth  to  16  f. 


and  to  extend  it  to  a  total  length  of  16,500 
f.;  estimate,  $91,915,  92,2181;  93,2711, 
2712. 

Act  of  1892  provided  $5,000  from  appro- 
priation for  Green  Bay  to  be  expended  at 
the  discretion  of  the  Secretary  of  War  for 
the  improvement  of  Fox  Kiver  below 
Depere;  a  channel  150  f.  wide  and  13 1 
deep  was  dredged,  93,  2712;  96,  2470. 
Act  of  1896  provided  an  additional  $5,000 
in  the  same  manner,  and  was  used  to  in- 
crease the  depth  to  15  f.,  96,  2470. 

By  Capt  Zinn,  1897,  modifying  exist- 
ing project  to  provide  for  increasuig  the 
width  of  the  entrance  at  the  northern  end 
of  the  channel  300  f.,  Tnaking  the  total 
width  500  f.,  97,  2657. 

In  1897,  on  account  of  tl^e  low  pricee  for 
labor,  etc.,  the  estimate  for  completing 
the  work  was  reduced  from  $26,915  to 
$2,200,  97,  2658. 

In  1897  Capt.  Zinn  estimated  it  wonld 
cost  $30,000  to  obtain  a  channel  150  f. 
wide  and  17  f.  deep  in  Fox  River  below 
Depere,  and  in  1898  reduced  this  estimate 
to  $22,000,  98,  2296. 

Cant.  Warren  estimated,  1899,  it  would 
cost  $105,600  to  dredge  a20-f.  channel, 
1900,  3751. 

Surveys. 

Referred  to,  1853,  66,  iv,  135. 

Included  in  Lake  Survey,  1865,  66,  iv, 
135. 

Under  the  direction  of  Maj.  Houston, 
71,  110;  72,  116. 

By  W.  H.  Hearding,  74,  139. 

By  L,  Y.  Schermerhorn  and  C.  Cros- 
man,  1877-78.    Reports,  78,  1144,  1146. 

Survey  made,  1881,  81,  2069. 

Survey  made,  1890,  under  direction  of 
Maj.  Davis,  90,  2334. 

Examination  of  Green  Bay  light-house 
to  first  bridge  on  Fox  River,  ordered  by 
of  act  July  13,  1892,  made  in  the  same 
year  by  Maj.  Gregory  (report  unfavor- 
able), 93,2778. 

Mmor  surveys,  94,  2053;  99,  2735; 
1900,  3657. 

Harbor  lines  established  by  Secretarv 
of  War,  1894,  95,  2604. 

Examination  and  8ur\'ey  for  20  f. 
channel  from  mouth  of  Fox  River  up  to 
city  of  Green  Bay  ordered  by  act  of  March 
3, 1899,  made,  1899,  by  Capt.  Warren  (re- 
port favorable),  1900,  3747. 

Maps. 

Green  Bay  Harbor,  76,  ii,  338;  78, 
1144;  94,  2054. 


OREEW   BAY  AND    MI§SISSIPPI    CANAL.     (See  Fox  and  Wxon^n 

rivers.) 
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GRE£NBRIAR  RIVER,  W.  TA. 


Chief  of  ENGimEKRS.    Report,  85, 288. 

Engineer  in  Charge.    Lt.  Col.  W.  P. 
Craighill.    Reports,  77,  709;  85,  1866. 

Lt.  T.  Turtle.    Report,  77,  709. 
W.  P.  Smith.    Report,  85,  1867. 


PliTslcal  ctaaraeterittlci. 

River  described,  85,  1867. 

Surre^t. 

Examination  ordered  b^  act  of  July  5, 
1884;  made,  under  direction  of  Lt.  Col. 
Craighill  (report  unfavorable),  85,  1866. 


GREEK  JACKET  SHOAL.,  R.  I.     (See  Providence  River,) 
GREENPORT  HARROR,  N.  Y. 


Appropriatloiu. 

1882,  $10,000,  88,  528. 
1884,  10,000,  84,  658. 
1886,  5,000,  86,  659. 
1888,  5,000,  88,  578. 
1890,  5,000,  90,  661. 
1892,  11,000,  93,  713. 


Total,  46,000 

Commerce. 

Increased  by  improvement,  82,  636. 

Description  of;  increasing  in  1894;  good 
business  done  in  repairing  and  fitting  out 
of  pleasure  craft  and  small  steamers,  95, 
871,  872. 

Contracts. 

1§83.  Luce  &  Hoskins,  stone,  $1.59 
per  ton,  88,  528. 

1§§4.  C.  H.  Edwards,  stone,  $1.38 
per  ton,  85,  664. 

IS §6.  J.  V.  Luce,  stone,  $1.17  per 
ton,  87,  632. 

1§§9.  Wm.  Molthrop  &  Co.,  riprap 
granite,  $1.23  per  ton,  89,  727. 

1S91.  Brown  <&  Fleming,  stone, 
$1.29  per  ton,  91,  813.  Hartford  Dredg- 
ing Co.,  dredging,  18  cents  per  c.  y.,  91, 
813. 

1S9S.  P.  J.  Brummelkamp,  dredging, 
20  cents  per  c.  y.,  s.  m.  ($9,000),  98,  970. 

Engfneerfl. 

Chief  of  Enginbebs.      Reports,   81, 
97;  82,  97:  83,  92;  84,  99;  85,  89;  86, 
90;  87,  54;  88,  55;  89,  68;  90,  61;  91, 
75;  92,  80;  98,  87;  94,  78;  95,  88,  94. 
Engineebs  in  Charge: 

Maj.  J.  W.  Barlow,  1881-83.  Report, 
82  635 

Lt.  Col.  W.  McFarland,  1883-86.  Re- 
ports, 83,  527;  84,  658;  85,  664. 

Lt  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  659;  87,  630;  (Col.),  88,  577; 
89,  725;  90,  660;  91,  811;  92,  711. 

Lt.  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 93,  969;  94,  692;  (Col.),  95,  829, 
870. 

Assistant.  H.  N.  Babcock.  Report, 
82,635. 

Operations. 

1S83-83.  939  tons  stone  delivered 
and  45  tons  placed  in  position,  complet- 
ing 25  1.  f.  of  dike,  83,  528. 

9207—02 30 


1  §  §  3-84  •  4, 047  tons  stone  delivered 
in  breakwater,  completing  same  to  805  i, 
84,  658. 

1884-85.  6-,387  tons  stone  placed  in 
the  work,  increasing  its  length  428  1.  f., 
85,664. 

1886-87.  1,596  tons  stone  placed  in 
work,  extending  its  length  92  f.,  87,  631. 

1887-88.  13,000  tons  riprap  granite 
used  in  breakwater,  88,  577. 

1888-89.  2,410  tons  riprap  granite 
delivered  in  breakwater,  89,  726. 

1889-90.  1,011  tons  riprap  granite 
delivered  in  breakwater,  90,  661. 

1890-91.  520  tons  stone  placed  in 
breakwater,  91,  812. 

1801-93.  12,037  c.  y.  dredged;  594 
tons  stone  delivered  and  placed  in  break- 
water, 92.  712. 

1803-03.  10,404  c.  y.  dredged,  93, 
969. 

1 803-04.  32, 820  c.  y .  dredged ;  proj- 
ect completed,  94,  692. 

Physical  ctaaraeterlttlcs. 

Mean  rise  and  fall  of  tide,  Greenport, 
82,636. 

Description  of,  88,  577;  95,  871. 

A  small  anchorage  ground  on  the 
southeast  side  of  the  north  fork  of  Long 
Island  near  its  eastern  end,  sheltered  by 
a  breakwater,  95,  871. 

Project. 

By  Maj.  Barlow,  in  1882,  rubblestone 
breakwater,  Joshua  Point  Shoal,  off 
Joshua  Point,  to  cover  Greenport  Har- 
bor anchorage  from  east  and  northeast 
storms,  and  to  prevent  further  shoaling 
of  the  harbor  oy  transfer  of  material 
from  point  and  shoal  above  mentioned; 
estimate,  breakwater,  extending  to  18-f. 
curve,  ^6,000,  82,  635;  87,  630;  92, 
712. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1881 ;  made 
1882,  under  direction  of  Maj.  Barlow, 
82,  635. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  in  that  year  by  Lt.  Col. 
Robert  (reported  favorable),  95,  871. 

Harbor  hnes  established  by  the  Secre- 
tary of  War  in  1894,  95,  829. 

Maps.    83,  528;  85,  664;  93,  970. 
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Engineers. 

Chief  of  Engineers.  Report,  85, 
164. 

Engineer  in  Chaboe.  Capt.  F.  A. 
Hinman.    Report,  86,  1046. 

Phjrtlcal  characteriftttcs* 

River  discharge,  85,  1046. 


Surrey. 

ExamiDation  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Capt.  fiin- 
man  (report  un&vorable),  86,  1046. 


OREENl¥ICH  RAT,  R.  I. 


Appropriation. 

1890,  $2,000,  91,  717. 

Engineers. 

Chief  of  Engineers.  Reports,  89, 
66;  91,  56;  92,  60;  98,  63. 

Engineers  in  Charge: 

Maj.  W.  R.  livermore,  1888-^.  Re- 
ports, 89,650;  91,716. 

Capt.  W.  H.  Bixby,  1802-93.  Reports, 
92,  623;  98,  834. 

Operatlont. 

1§90-91.  19,592  c.  y.  dredged,  91, 
717. 

Project  completed,  92,  624. 


Ptajtl4»l  cliaraeteristlcs. 

Description  of,  89,  650. 

Projeets. 

By  Maj.  Livermore,  1888,  entrance  to 
the  bay,  widening  the  channel  and  giv- 
ing a  low-water  depth  of  10  f.  bv  dr»lg- 
ing;  estimate,  $2,000,  89,  651;  91,  71^; 
92,  623. 

Survey. 

Examination  ordered  bv  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  <^ 
Maj.  Livermore,  89,  650. 

Maps.    98,  834. 


OREEBTVnCH  HARROR,  CONJi. 


Appropriation. 

1896,  $6,000.  96,  725. 

Commerce. 

Description  of,  96,  862. 

Contract. 

1 S96.  Hartf  Old  Dredging  Co. ,  dredg- 
ing, 10.7  cents  per  c.  y.  ($3,745),  97,  971. 

Engineers. 

Chief  of  Engineers.  Reports,  96, 93; 
96, 82;  97, 103;  98, 110;  99, 123;  1900, 
140. 

Engineers  in  Charge: 

Col.  H.  M.  Robert,  1895,  95,  860. 

Maj.  H.  M.  Adams,  1896.  Report,  96, 
724. 

Maj.  S.  S.  Leach,  1897-.  Reports,  97, 
970;  98,  974;  99,  1186;  1900, 1350. 

Assistant.  Lt.  W.  E.  Craighill.  Re- 
port, 96,  861. 


Operations. 

1897-98,  35,000  c.  y.  dredged,  98,  974. 

Projects. 

By  Lt.  Col.  Robert,  1894,  dredging  a 
channel  5,000  f.  long,  90  f.  wide,  and  9  f. 
deep  to  the  lower  docks  and  6  f.  above 
them,  the  upper  end  to  be  slightly  changed 
to  form  a  turning  basin ;  estimate,  |20,S)0, 
96,  724;  97,  970. 

SnrvcjTs. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  in  that  year  under  direction  of 
Lt.  Col.  Robert  (report  favorable),  95, 
860. 

A  survey  was  made  in  1896  by  Maj. 
Leach,  97,  970. 

Map.    98,974. 


GREENWICH  HARROR,  GREENIULCH  RAT,  R.  I. 


CToiumerce. 

Description    of;     entirely    local    and 
small,  98,  871. 

Engineers. 

Chief  of  Engineers.     Report,  98,  71. 

Engineer  in  Charge.    Capt.   W.   H. 
Bixby,  1892-93.     Report,  93,  871. 

Physical  characteristics. 

Description  of,  93,  871. 


The  harbor  a  cove  about  2,500  y.  long, 
300  y.  wide,  and  8  f .  deep  along  its  whvf 
front,  93,  871. 

Surrey. 

Examination  ordered  bv  act  of  July  14, 
1892,  made  by  Capt  Bixby,  1883  (report 
unfavorable),  93,  871. 
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0R09SE  POISnrE.     (See  Detrait  River,  Mich,) 


GROSSETETE  BAYOIJ,  LA. 


Commeree. 

Description  of,  97,  1781. 

Engplneers. 

Chief  of  Engineers.  Reports,  97, 292. 

Engineer   in    Charge.    Maj.    J.    B. 
Quinn,  1896-97.     Report,  97, 1781. 

Assistant.    P.  H.  Thomson.    Report, 
97,  1782. 

OlMtractlons. 

Four   bridges,  obstructed   navigation, 
1896,  97,  1782. 


Phjrslf^al  characteristics. 

Description  of;  a  fine  stream,  80  to 
100  f.  wide,  with  an  average  depth  of  10 
f.  at  low  tide,  in  1896,  97,  1782. 

Surrey. 

Examination  ordered  by  act  of  June  3, 
1896,  made  in  that  year  under  direction 
of  Maj.  Quinn  (report  favorable),  97, 
1781. 


OIJABAL.IJPE  RITER,  TEX. 


Commerce. 

Unimportant,  75,  926,  927. 
Description  of,  95,  1827. 

Engineers. 

Chief  of  Engineers.  Reports,  75,  79; 
89,  207;  95,  266. 

Engineers  in  Charge: 

Capt  C.  W.  Howell,  75.  79.  Report, 
76,  924. 

Maj.  O.  H.  Ernst,  1888.  Report,  89, 
1577. 

Maj.  A.  M.  Miller,  1895.  Report,  95, 
1826. 

Assistants: 

L.  M.  Lynch,  75,  924.  Report,  75, 
925 

R.  B.  Talfor.     Report,  89,  1579. 

S.  M.  Wilcox.     Report,  95,  1828. 

Legislation. 

State  of  Texas  offered  a  bonus  of  eight 
sections  of  land  for  every  mile  of  river 
cleared,  75,  927. 

Physical  characteristics. 

Description  of,  75,  925-928;  89,  1579. 


Elevations,  75,  925. 

Obstructions,  75,  926. 

Description  of,  mouth  to  Cuero:  About 
62  miles  long,  with  a  fall  of  6  f.  be- 
tween Cuero  and  Victoria;  contains  about 
10  shoals  with  many  overhanging  trees 
and  other  obstructions ;  soft  bar  at  mouth ; 
crossed  by  5  bridges,  95,  1826. 

Plans. 

By  Capt.  Howell,  1875,  removal  of 
three  rafts;  estimate,  17,194,  75,  927, 928, 
929. 

Surreys. 

Examination  made  by  L.  M.  Lynch  of 
river  below  Gonzales,  75,  79,  924. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Maj.  Ernst  (report  unfavorable),  89, 
1577. 

Examination  from  mouth  to  Cuero, 
Tex. ,  orderedby  actof  Aug.  17, 1894,  made, 
1894,  under  the  direction  of  Maj.  Miller 
(report  unfavorable)  95,  1826. 


OIJL.F  OF  MEXICO.     (See  AOantic  Ocean;  St.  Marys  River,  Fla.) 

GVLtV  OlF  MEXICO  (Deep-water  harbor  on  the  northwest  coast). 

(See  Galveston  Harbor,  Tex. ) 

Appropriation. 

Mar.  2,  1889  (survey),  $2,000. 

OUEiF  OF  MEXICO,  NORTH  SHORE  ( Waterway)  •<> 

Appropriation. 

July  4,  1832  (survey),  $3,000. 

GULF  OF  MEXICO  TO  KEY  WEST  (Channel).     (See  Key  West,  etc) 


a  For  anrvey  for  a  canal  between  the  pafls  of  St.  Andrews  and  river  and  bay  of  Chattahoochee,  and 
between  Pensacola  Bay  and  Bon  Secoor,  along  the  northern  coast  of  the  Gulf  of  Mexico.  (Treas. 
Doc.  873,  1882.) 
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OrL.FPORT  HARBOR,  HU8. 


Engineers. 

Chief  op  £nginser».    Report,  89, 193. 

Engineer   in    Charge.    Maj.    A.    N. 
Damrell,  1888.     Report,  80,  1460. 


Surreys. 

Examination  ordered  bv  act  of  Aug.  11, 
1888;  made,  1889,  under  cfirection  of  Maj. 
Damrell  (report  mifavorable),  89,  1460. 


GVE.FPORT  TO  SHIP  ISLAND  HARBOR,  MISS.  (Channel  from). 

(See  tShip  Island  Pass  and  *S7iip  Island  Harbor, ) 


Engineers. 

Chief  of  Engikeers,  Reports,  98, 269; 
99,  312;  1900,  355. 

Engineer  in  Charge.  Maj.  W.  T.  Roe- 
sell,  1899-.  Reports,  99,  1722;  1900, 
2216. 

Projects. 

Congress  provided,  by  at't  of  Mar.  3, 
1899,  for  a  19-f.  channel,  m.  1.  w.,  300  f. 


wide,  from  the  anchorage  at  Ship  Island 
Harbor,  on  the  Gulf  of  Mexico,  to  Golf- 
P|ort,  Miss.,  and  an  anchorage  basin  of 
eimilar  depth,  not  leas  than  2,540  t  by 
1,320  f.  in  area,  at  the  end  of  said  channd 
next  the  shore,  cost  not* to  exceed  1150,- 
000,  with  $10,000  annuallv  for  ^ve  jean 
after  completion  for  maintenance,'  99, 
1722. 


OUE«E«  EiAKE,  MINN.     (See  lifimssippi  Rivera  reservoirs,) 
OVNTERS  CREEK,  AL.A. 


Engineers. 

Chief  of  Engineers.    Report,  91,  288. 

Engineer  in  Charge.    Lt.  Col.  J.  W. 
Barlow,  1890.     Report,  91,  2325. 

AssierrANT.     J.   W.   Walker.     Report, 
91,  2326. 


Physical  characteristic's. 

Description  of,  91,  2326. 

Surveys. 

Examination  ordered  by  act  of  Sept  19, 
1890,  made,  1890,  under  direction  of  Lt 
Col.  Barlow  ( report  unfavorable ) ,  9 1 ,  232&. 


OUT.     (See  Sasanoa  {River,  Me, ) 

''OUT"  OPPOSITE  BATH,  ME.     {See  Bath,  lie.) 

GrTTENBVRO,  IOWA.     (See  Mississippi  Rii^  from  St,  Paul  to  Des  Moines 

Rapids.) 

OUYANDOT  (OIJYANDOTTE)  RITER,  W.  TA. 

merce  100  per  cent,  to  a  total  value  of 
$11,340,000,  96,  2325. 

Timber  interests  of  greatest  value,  but 
the  rafts,  etc.,  a  constant  menace  to  nav- 
igation, 97,  2563. 

En(|lneer8. 

Chief  of  Engineers.  Reports,  75, 73; 
78,  108;  79,  145;  80,  196;  81,264;  82, 
259;  88,  267;  84,  266;  85,  290;  86,  285; 
87,  242;  88,  228;  89,  265;  90,  239;  91, 
308;  92,  294;  93,  334;  94,  306;  95,  342, 
343;  96,  298;  97,  378;  98,  368;  99,432, 
440;  1900,  495,  503. 

Engineers  in  Charge: 
Maj.  W.  E.  Merrill,  1874-79.    Reports, 

75,  747;  79,  1347. 
Maj.  J.  W.  Cuyler,  1880-83.     Reports, 

80,  1830;  81,  1986;  82,  1955. 
Capt  J.  C.  Post,  1883-87.     Reports,  83, 

1570;  84,  1753;  85,  1889;  86,  1622. 

act  of  1886,  86, 1622. 


Appropriations. 

1878, 

$2,000,  78,  108. 

1879, 

1,000,  79,  145. 

^             1880, 

2,000,  80,  1831. 

1881, 

3,500,  81,  1987. 

1882, 

2,000,  82,  1957. 

1884, 

a  2,000,  84,  1754. 

1888, 

2,000,  88,  1792. 

1890, 

2,000,  90,  2277. 

1892, 

2,000,  92,  2112. 

1894, 

2,000,  95,  2509. 

1896, 

1,000,  96,  2326. 

1899, 

1,000,  99,  2498. 

Total,  22,500 

Commerce. 

Minerals,  timber,  and  coal  tributary  to 
river,  75,  748,  752,  753;  79,  1348. 

Description  of,  95,  2510;  96,  2325. 

Improvement  effected  up  to  1896  by 
the  United  States  had  increased  the  com- 

*  a  Reapproprlated  by 
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OUTAIVDOT  (OVYAIVDOTTE)  RFTin,  W.  VA.— Gontmued. 


Lt.  CoL  W.  E.  Merrill,  1887.  Report, 
87,  1827. 

Maj.  D.  W.  Lockwood,  1888-95.  Re- 
ports, 88, 1791;  89, 1986;  00,  2276;  01, 
2469;  92,  2111;  08,  2639;  04,  2004;  06, 
2608,  2517. 

Maj.  J.  F.  Gregory,  1896-97.  Reports, 
06,  2324;  97,  2562. 

Maj.  W.  H.  Bixbv,  1898-99.     Report, 

98,  2140. 

Capt.  H.  F.  Hodges,  1899-.     Reports, 

99,  2499;  1900,  3343,  3396. 

Assistants: 

A.  L.  Cox.     Report,  76,  750. 

J.  N.  Caldwell,  jr.     Report,  79, 1348. 
E.  A.  Chase.     Reports,  80,  1831;  81, 
1987. 

B.  F.  Thomas.  Reports,  90,  2277;  91, 
2470;  92,  2112;  98,  2640;  96,  2609;  96, 
2:^24;  97, 2562;  98, 2142;  99,2500;  1900, 
3344. 

Obstrnetfons. 

Description  of,  79,  1348. 

Two  lailldams,  one  at  Pecks  and  the 
other  at  Lamberts,  constructed  under  au- 
thority of  circuit  court,  a  nuisance  and 
constant  danger  to  the  river  interests,  93, 
2639;  04,  2005;  96,  2608;  96,  2325;  97, 
2562;  98,  2140;  1900,  496. 

In  1897  it  was  difScult  to  keep  the  lower 
4  or  5  miles  of  the  river  open  to  steam- 
boat traffic,  because  of  the  numerous  rafts 
there  awaiting  a  rise  in  the  Ohio,  97, 2562. 

Operations. 

1878-79.  110  cords  of  drift,  1,058 
c.  y.  of  rock  filling,  2,257  c.  y.  of  earth, 
and  3,378  c.  f.  of  timber  removed  from 
dams  near  Barboursville.  At  Falls  417 
c.  y.  of  rock  filling,  161  c.  v.  of  earth,  and 
122  c.  f.  of  timber  removed ;  also  34  snags 
were  removed  from  the  river,  79,  145, 
1348. 

1 8  79-80.  800  c.  y .  of  sand  dredged ; 
300  c.  y.  solid  rock  removed;  3,348 snags, 
stumps,  and  trees  cut  and  removed,  80, 
1831. 

1884^81.  1,345  snags  removed;  965 
c.  y.  rock  removed,  81,  1987. 

1881-83.  Improvement  of  channel 
continued,  82,  1956. 

1881^83.  600  c.  y.  solid  rock  re- 
moved; 122  stumps  and  trees  removed; 
1,030  1.  f.  brush  and  rock  dams  built,  88, 
1571. 

1883-84.  426  c.  y.  solid  rock  and  86 
c.  y.  loose  rock  and  gravel  removed,  84, 


c.  y.  : 
1753. 


1 8  86-8  7.  Removal  of  Rogers*  s  mill- 
dam,  87,  1827. 

1889-90.  1,197  c.  y.  solid  rock,  1,209 
c.  y.  loose  rock,  and  300  snags,  stumps, 
and  trees  removed,  90,  2277. 

1890-91.  Rock  bar  removed  near 
Big  Creek,  300  logs  and  a  quantity  of 


loose  rock  removed  at  mouth  of  Big  Huff 
Creek,  91,  2470. 

1891-99.  424  c.  y.  solid  and  4,280 
c.  J.  loose  rock,  347  sni^  and  log8,and  7 
drifts  removed  from  the  channel,  99, 
2113. 

1 893-93.  About  2,300  c.  v.  rock  and 
over  1,600  snags  and  other  obstructions 
removed,  93,  2640. 

1 894-95.  About  3,000  c.  v.  rock  and 
about  200  snags  and  other  oDstructions 
removed,  96,  2510. 

1895-96.  About  3,500  1.  f.  bank 
wall  built,  2,000  c.  v.  rock,  and  over  100 
snags  and  other  ol)6tructions  removed, 
96,  2326. 

1896-97.  Over  4,000  c.  y.  rock  and 
about  200  snags  and  other  obstructions 
removed,  97,  2563. 

1897-98.  About  500  c.  y.  rock  re- 
moved, 98,  2140. 

1899-1900.  153  snags  and  other 
obstructions  and  1,367  c.  y.  rock  removed, 
1900,  3345. 

Physical  characterlttles. 

Description  of,  76,  747,  748,  750,  752; 
79,  1348;  96,  2518;  99,  2500;  1900, 
3344,  3397. 

Large  mineral  and  timber  wealth,  76, 
748,  752,  753. 

Discharge,  76,  751;  96,  2519. 

List  of  obstructions,  76,  751;  79, 134&- 
1351. 

Table  of  distances  and  levels,  76,  753. 

Rises  in  the  southwestern  part  of  West 
Virginia  and  empties  into  Ohio  River 
12  miles  above  the  mouth  of  Big  Sandy 
River  and  39  miles  below  the  mouth  of 
Great  Kanawha  River,  93,  2639. 

Floods  previous  to  1893  carried  away 
the  works  constructed  under  authority  of 
the  State  of  Virginia,  93,  2639. 

Plans. 

By  Maj.  Merrill,  1875,  slack-water  navi- 
gation, locks  160  f.  by  60  f.,  with  10  f.  lift; 
dams  300  f.  long,  with  10  f.  lift;  estimate, 
$1,420,500,  76,  748,  749,  751,  752. 

Private  (State)  Work. 

Improvements  by  the  State  of  Virginia 
by  means  of  locks  and  dams  (destroved), 
76,  747. 

Description  of  work  performed  under 
authority  of  the  State  of  Virginia  before 
the  U.  S.  undertook  improvement  of  the 
river,  93,  2639;  94,2005;  96,2508,2618; 
96,  2325;  1900,  3399. 

Projeets. 

By  Maj.  Merrill,  1878,  removal  of  snags, 
rock,  and  other  obstructions;  estimate, 
$10,000,  76,  794;  78,  108;  79, 1352;  80, 
196. 

By  Capt.  Post,  1884,  removal  of  snags, 
rock,  and  obstructions,  mouth  to  Logan 
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CourtrHouse,  81  miles;  also  parchaae  and 
removal  of  Roeer's  and  Peck's  milldams; 
estimate,  $10,000,  84,  1753;  89,  1986; 
02,  2111. 

Surreys. 

By  A.  L.  Cox,  of  river  below  Logan 
CourtrHouse,  1874,  76,  73,  750. 

Examination  of  the  river  with  a  view 
to  its  improvement  by  means  of  locks  and 


dams  ordered  by  act  of  Aug.  17,  1894, 
made,  1894,  by  Maj.  Lock  wood  (report 
unfavorable),  05,  2517. 

Examination  of  Guyandot  River,  from 
ita  mouth  to  a  point  50  miles  above, 
ordered  by  act  of  Mar.  3,  1899,  made, 
1899,  by  CJapt.  Hodges  (report  unfavora- 
ble except  to  snag  removal),  1900, 
3393. 


HA€KE!V§A€K  RITER,  ^.  J. 


Chief  of  Enoinekbs.  Reports,  80, 93; 
01,  108. 

Enoinskrs  in  Chabob: 

Capt  G.  McC.  Derby,  1888.  Report, 
80,  841. 

Capt.  T.  L.  Casey,  1888-91.  Reports, 
80,  842;  01,  1016,  1018. 

Assistant.  C.  S.  Kelsey.  Reports, 
80,  844;  01,  1019. 

Pta]rfll€»l  characteiittles. 

Description  of,  80,  842;  01,  1017. 
Plans. 


By  Capt  Casey,  1889,  providing  and 
maintaining  a  channel  10  f.  deep  at  m.  L 
w.,  and  from  200  to  150  f.  wide  from  the 
mouth  to  Turnpike  Bridge  at  Hacken- 
sack;  estimated  cost,  160,114;  or,  for  a 
modified  improvement,  dredging  a  chan- 
nel 8  f.  deep  at  m.  1.  w.  and  from  200  L 
wide  the  mouth  to  Turnpike  Bridge;  esti- 
mate $22,308,  80,  845. 

Surrey. 

Survey  ordered  bj  act  of  Aug.  11, 1888, 
made  1889,  under  direction  of  &pt.  Casey 
(report  favorable),  80,  842;  01,  1018. 

Maps.     80,  844. 


HARBURO  BAY,  U.L.  (See  Mvanmppi  River.) 
UAHU.TON  SLOIIOH.  (See  MisfMsippi  River.) 
HAMROND  BAY,  LAKE  HUROM,  RI€H[. 


Commeree. 

Description  of,  08,  2949. 

En^iieer«. 

Chibv  of  Enoineebs.   Report,  08, 388. 

Engineer  in  Charge.     Maj.  W.  Lud- 
low, 1892-93.     Report,  03,  2948. 

Assistant.     B.   H.   Muehle.     Report, 
03,  2949. 

Ptayglcal  characteristics. 

Description  of;  a  part  of  Lake  Huron 


into  which  flows  the  Ocqueoc,  a  narrow 
stream,  03,  2949. 

§arTey. 

Examination  of  the  bay  at  the  mouth 
of  the  Ocqueoc  River  ordered  by  act  of 
July  13,  1892,  made,  1892,  under  the  di- 
rection of  Maj.  Ludlow  (report  unioivor- 
able)  08,  2948. 


HARPBEIV  CA^IAL.,  RASS.     (See  Hampshire  and.) 

HARP9HIRE  AJVD  HARPDEN  CAKIAX.,  RAS8.0 

HARPTON  RITER  (CREEK)  AJND  RAR,  TA. 


Appropriations. 

1878,  $10,000,  78,  72. 

1879,  2,000,  70,  86. 
1890,    10,000,  01,  1297. 

Total,  22,000 

Commerce. 

Important,  76,  ii,  153,  155. 

Contracts. 

1§7§.    Bralnard  &  Rice,  dredging,  12 
cents  per  c.  y.  (contract  annulled,)  70, 


618.     H.  E.  Culpepper,  dredging,  15  cents 
per  c.  y.,  70,  618. 

1 S9 1 .  Atlas  Dredging  Co. ,  dredging, 
11  cents  per  c.  y.,  01,  1298. 

Engineers. 

Chief  of  Engineers.  Reports,  75, 95; 
78,  72;  70,  85;  80,  115;  80,  120;  01, 
148;  02,  150. 

Engineers  in  Charge: 

8.  T.  Abert,  U.  S.  C.  E.,  1874-80.  Re- 
ports, 76,  ii,  152;  78, 513;  70,617;  80,779. 


o Examination— Report  (indefinite)  Jan.  22. 1830.    (H.  Doc.  No.  482,  55Ui  Con^.,  2d  seas.) 
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Capt  G.  J.   Fiebeger,   1888-92.     Re- 
ports, 89,  974;  01,  1297. 
Lt  E.  Burr,  1892.    Beport,  93,  1089. 

Assistants: 
A.  K.  Michler.    Beport,  75,  154. 
W.  H.  PowlesB,  76,  ii,  152. 
T.  T.  George.    Beport,  89,  975. 

Operations. 
ISyS-YO.    Dredging  in  progress,  79, 

618. 

1 S  79-80.  66,328  c.  y .  dredged ;  proj- 
ect completed,  80,  780. 

1891-93.  84,321  c.  y.  dredged,  93, 
1090. 

Ptayfleal  characteristics. 

Description,  76,  ii,  154;  78,  513;  89, 
976. 

Projects. 

By  8.  T.  Abert,  1875,  channel  150  f. 


wide  by  9  f .  deep  through  bar  at  mouth 
of  river.  Estimate  $16,757,  76,  ii,  153; 
78,  72.  Project  completed  in  1880,  80, 
780. 

By  Lt.  Fiebeger,  1888,  channel  200  f. 
wide  and  9  f.  deep  at  m.  1.  w.  from  the 
mouth  of  the  creek  to  Hampton  Bridge; 
also  a  channel  of  the  same  deptli  through 
the  bar,  with  a  width  of  200  f.  at  the 
mouth  of  the  creek  and  300  f.  at  the 
turning  buoy;  estimate  $10,000,  89, 
975. 

Surreys. 

By  A.  K.  Michler,  1874,  76, 95,  ii,  152, 
154. 

Survey  of  bar  under  direction  of  S.  T. 
Abert,  1878,  79,  618. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Lt 
Fiebeger  (see  Frqjects)^  89,  975, 


HAMPTOIV  Rirm,  N.  H. 


Engineers. 

Chief  of  Engikebbs.    Beport,  89, 31. 

Engineer  in  Chaegb.    Lt.  Col.  J.  A. 
Smith,  1888.    Beport,  89,  549. 

Piiysicai  characteristics. 

Description  of,  89,  550. 


Surrey. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1888,  under  direction  of 
Lt.  Col.  Smith  (report  un&vorable),  89, 
549. 


nAJUPTON  ROADS,  TA.  (Riddle  Oronnd  Rar). 


Commerce. 

Description  of,  1900,  1789. 

Engineers. 

Chief  of  Enoinebbs.      Beports,   99, 
233;  1900,  265. 

Engineeb  in  Chabgb.      Maj.   T.   L. 
Casey,  1900.     Beports,  1900, 1785, 1788. 

Pliysif^al  characteristics. 

Description  of,  1900,  1786. 

Projects. 

Maj.  Casey  estimated,  1899,  it  would 


cost  $225,000  to  make  the  desired  im- 
provement, 1900,  1789. 

Surrey. 

Examination  and  survey  of  channel  at 
Middle  Ground  Bar,  in  harbor  of  Hamp- 
ton Boads,  Va.,  with  view  to -making  a 
20-f.  channel  500  f .  wide,  ordered  by  act 
of  Mar.  3,  1899,  made,  1899,  by  Maj, 
Casey  (report  favorable)  (see  Projects), 
1900, 1786, 1788. 


HAIITDSRORO,  HISS.  (Racli  Ray). 

probably  exceed  $140,000,  85,  1374. 


Engineers. 

Chief  of  Ekgineebs.    Beport,  85, 214. 

Engineeb  in   Chabge.    Maj.   A.    N. 
Damrell.    Beport,  85,  1373. 

Projects. 

In  1884  cost  of  improvement  would 


Surrey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Maj.  Dam- 
rell (report  unfavorable),  85,  1373. 


HANIVIRAL9  no.     (See  Missimppi  River  from  De»  Moines  Rapids  to  the  mouth  of 

the  Illinois  River,) 
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ANALYTICAL   AND  TOPICAL   INDEX   TO 


HARBOR  LHVES— ESTABLISHMEMT  OF. 


Place. 


Aberdeen^ash 

Alameda  Harbor,  Cal.  (see  San  Franei»to): 

EBtablishment  of  harbor  lines  on  ea«tem  shore  of  San  Francisco 
Bay,  from  Point  San  Pablo  southward,  in  front  of  Oakland  and 

Alameda,  Cal 

Albina,  Oreff.: 

Willamette  River 

Allegheny  City,  Pa.: 

Ohio  River 

Anacort^  Wash 

Ashland  Harbor,  Wis 

Astoria  Harbor,  Oreg 

Astoria  Harbor,  Oreg.,  near 

Ballard,  Wash 

Puge  t  Sound , 

Baltimore  Harbor,  Md.: 

Curtis  Bay , 


Sparrows  Point  (Patapsco  River) 

Bath,  Me.: 

Kennebec  River 

Bellingham  Bay,  Wash 

Benicla.    {&Ge  San  Francisco.) 
Blaine,  Wash 


Boston  Harbor,  Mass  (see  Cambridge), 


Charles  River 


Extension  of  pier  at  Marine  Park  beyond  established  harbor  lines, 
Dorchester  Pointy  eastern  end  of  South  Boston 

Mystic  River,  with  its  tributaries,  and  Chelsea  Creek 

North  dde  of  the  "  reserved  channel,"  north  side  of  South  Beaton 
Flats,  and  around  Castle  Island 

Extension  of  solid  filling  beyond  the  established  bulkhead  lines  at 
Simpson's  Dry  Dock  No.  1,  Boston  Harbor 


Bridgeport,  Conn 


Brooklyn,  N.  Y.  (see  New  York): 

East  River 

Brunswick,  Ga 

Buffalo  Harbor,  N.  Y.: 

Niagara  River 

Niagara  River,  including  West  Seneca 

Outer  Harbor 

Calumet  Harbor,  111 


Cambridge,  Mass.  (see  Boston) 


Charles  River. 


Camden.    (See  PhUadelpkia.) 
Charleston  Harbor,  S.  C 

Ashley  River 

Cooper  River 

Chicago  Harbor,  111 

Cincinnati,  Ohio 


Cleveland  Harbor,  Ohio 


Coronado,  Cal 

Cosmopolis,  Wash 

Crisfield,  Md.: 

An  nemessez  River ^ 

Davenport  Harbor,  Iowa 

DetroiC  Mich 

Detroit  River,  Mich 

Dog  Island,  St.  Georges  Sound,  Fla 

Duluth  Harbor,  Minn 

Duluth,  Minn.,  St.  Louis  Bay,  Superior  Bay,  and  adjacent  waters, 

Minn,  and  Wis 

Ecorse,  Mich. ,  at  and  near 


Edmunds,  Wash 

Elizabetn  River,  Va 

Ellis  Island,  New  York  Harbor  (q.  v.),  N.  Y 


Reports. 


Chief  of 
EngineersL 


{ 


( 


{ 


\ 


I 


{ 


{ 


98,482 


Local  officersL 


93,3172 


94,424 

94.^(6 

99,89 

99,S2S1 

99,39 

99,f4« 

98,462 

98,3472 

98,23 

08.2455 

91,427 

91,33ST 

98,23 

98,3322 

98,462 

98,8472 

96,21,473 

96,3&t3 

90,40 

90,1697 

99,39 

99, 1410 

1900.40 

1900,1693,1697 

91,424 

91.622 

99,399 

99,2794 

93,462 

98.3472 

89.368 

89,601 

97,23 
90.332 

87.831 

90,.^37 

91,424 

91,688 

99,39 

99,1098 

1900,40 

1900,1225 

90,332 

90,546 

90,332 

90,539 

91,424 

91,680 

90,382 

90,&47 

97,23 

97,9SS 

99,89 

99,1193 

98,461 

93,99S 

98,34 

96.1028 

89,367 

89,1292 

96,21,472 

96,3180 

99.39 

99,S123 

96,21,472 

96.3176,3180 

1900,40 

1900,4156 

99,39 

89,2891 

97,23 

97.881 

99,89 

99,1100 

1900,40 

1800,1225 

97,23 

97,881 

1900,40 

1900,I22S 

97,23 

97,1487 

97,23 

97,1487 

97,23 

97,1487 

91,426 

91,2661 

98,23 

96,2135 

96,21,472 

05,3127 

98,28 

96.3094 

99,39 

00,3080 

90,834 

00,2904 

93,462 

OS,  3473 

99,39 

00.1899 

98,34 

08,18(» 

98,462 

03,3039 

98,23 

06,2900 

1900,40 

1000.2158 

97, -23 

97,2647 

1900,40 

1900,3642 

91,426 

91.2615 

98,23 

96,2900,2901. 

2904 

98,462 

98,3472 

1900,40 

1900,1791 

98,23 

96,874 

97,28 

97,1073 
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HARBOR  L.l]Wi:S— ESTABliMIIMElVT  OF--Continaed. 


Place. 


Erie  Harbor.  Pa , 

Everett  Harbor,  Wash 

Fbirport  Harbor,  Ohio , 

Pall  River  Harbor,  Mass ." 

Femandlna  Harbor.  Fla 

Fivemile  River  Harbor,  Conn , 

Fort  Howard.  Wis 

FortNorfollc.    {See  Norfolk.) 
Fort  Pulaski,  Savannah,  Oa.: 

Savannah  River  in  vicinity  of  qnarantine  station , 
Fort  San  Jacinto.    (See  Oalvetton.) 

Qalveston  Harbor,  Tex , 

Fort  San  Jacinto , 

Qrassy  Point,  Minn , 

Qrax9  Harbor,  Wash.,  at  Hoqulaxn 

Green  Bay  Harbor,  Wis , 

Greenport  Harbor,  N.  Y 

Greenville,  N.  J , 

Greenwich  Harbor,  Conn 

Groono  Isle,  Detroit  River,  Mich 

Grossepoint,  Mich.: 

Lake  St.  Clair 

Hancock.    {See  Houghton.) 

Harlem  River  (see  Spui/ttn  DuyvU) , 

nnisboro  River,  Fla.    (See  Tampa,  Fla. ) 

Honolulu,  Hawaiian  Islands 


Hoquiam,  Wash,  (see  Grays  Harbor) . 
Hoquiam  River , 


Reports. 


Chief  of 
Engineers. 


Local  officers. 


I 


Houghton  and  Hancock,  Mich « 

Humboldt  Bay,  Cal 

Ilwaco,Wash 

fronton,  Minn 

James  River,  Va 

Jamestown,  R.  I.: 

Conanicut  Island  (Narragansett  Bay) 

Jersey  Flats,  west  side  of  Upper  Bay,  New  York  Harbor,  extending  from 
mouth  of  Hudson  River  at  Jersey  City  to  Constable  Point,  Bergen 
Neck.N.J 

Kansas  City,  Kans.,  and  Kansas  City,  Mo.: 

Misaoun  River 

Kenosha  Harbor,  Wis 1 1 

Kewaunee  Harbor,  Wis 

Laconner,  Wash 

Laporte,  Tex 

Licking  River,  Ky.,  at  its  mouth 

Ix>ng  Island  City: 

East  River,  N.  Y 

Lubec,  Me 

Manitowoc  Harbor,  Wis 

Marine  City,  Mich 

Marquette,  Mich 

Martinez.    (See  San  Francisco.) 

MarvRville,  Wash 

Milford  Harbor,  Conn 

Milwaukee,  Wis. : 

Milwaukee  River 

Between  Cherry  and  Walnut  streets 

Mount  Hope  Bay,  Mass 

Napa,  Cal.: 

Napa  River 

Neuse  River,  N.  C ^ 

New  Astoria,  Oreg 

Newbem  Harbor,  N.  C 

Newcastle,  Del 


New  Haven  Harbor,  Conn. 


New  London  Harbor,  Conn,  (see  Shows  Cove) 

New  York  City,  N.  Y.: 

East  River 


Between  Bungay  and  Cabot  streets.  Oak  Point 

West  Side  of  Ri kers  Island 

Between  East  Twenty-third  and  East  Twenty-fourth  streets.. 

Harlem  River 

At  its  entrance  into  East  River 

Hudson  River 


97,24 

94,424 

96,21,472 

1900,40 

90,834 

98,898 

96,21,472 


98.462 

96,23 

98,34 

1900,40 

96,21,472 

96,21,473 

96,21,472 

94,422 

1900,40 

96,23 

96,23 

96,21,472 

94,422 


97.8266 
94,2627 
96,3130 
1900,1811 
90,1646 
98,730 
96,2687 


98,1610 

96,1660 
98,1671 

1900,2476 

96,2688 

96,3647 

96.2687 

94,716 

1900, 1476 

96,816 

96,2909 

96,3060 

94,786 


99,89 

99,8769 

1900,40 

1900,6096 

98,462 

98,8472 

96,21,478 

96,3647 

98,303 

98,2165 

99,39 

89,2728 

91,427 

91,8138 

98,462 

88,3472 

96,21,472 

96,2588 

1900,40 

1900, 1761 

99,89 

89, 1146 

91.426 

91,966 

1900,40 

1900,1476 

94,423 

94,3169 

96,23 

96,2668 

1900,40 

1900,3776 

97,24 

97,2786 

98,462 

98,3472 

1900,40 

1900,2476 

96,23 

96,2126 

98,34 

98,1026 

91,424 

91,621 

96,23 

96,2666 

96,23 

96,2747 

89,366 

89,2027 

98,462 

98,8476 

96,21,471 

96,893 

98,462 

98,2788 

96,21,472 

96,2686 

1900,40 

1900, 1311 

94,424 

94,2622 

1900,40 

1900,1837 

96,23 

96,3320 

1900,40 

1900, 1837 

91,425 

91,1226 

96,  21,  471 

96,882 

1900,40 

>    1900,1366 

99,39 

99,1189 

1900,40 

1900,1363 

97,23 

97, 1081 

99,39 

99.1256 

1900,40 

1900,1466,1457 

99,39 

89,1264 

99,89 

99,1268 

94,422 

94,786 

96,23 

96.870 

97,23 

97,1067,1070 
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ANALYTICAL   AND  TOPICAL  INDBX  TO 


HARBOR  £.I]VE8->E8TARIJ»HMEMT  OF— ContinaedL 


Place. 


New  York  Harbor,  N.  Y 


Idand; 
Island; 


Harlem  River 

EUiB  Island  (q.v.) 

Near  foot  East  Eighty-ninth  street 

We«t  Twenty-third  street  to  West  Eighty-first  street 

Mod.  on  Harlem  River  and  Spuyten  Duyvil  Creek 

Mod.  on  Ellis  Island 

New  York  Harbor  and  adjacent  waters  (see  BrDoUyn;  EUU 
Harlem  Rivfr;  Long  Idand  City;  Barttan  Bridge;  Bikers 
Spuyten  Duyvil  CYrek): 

Kill  van  Kull  and  Shooters  Island 

East  shore  of  East  River,  N.  Y.,  from  foot  of  Broadway,  Brooklyn, 
to  Ravenswood .  L.  I 

Shore  of  New  Jereey  from  Communipaw,  Jersey  City,  to  Constable 
Point,  Bergen  Neck 

South  and  west  shores  of  Staten  Island  from  Fort  Wadsworth  to 
Elizabeth  Point,  N.  J.,  and  west  bank  of  Arthur  Kill  from  Perth 
Amboy  to  ElJzabeth  Point,  N.  J 

Eaxt  shore  of  East  River,  N.  Y.,  Buttermilk  Channel,  and  both 
shores  of  Qowanus  Bay  from  Lawrence  Point  to  Fort  Hamilton. . 

West  bank  of  Hudson  River  along  Jersey  City  front  from  Wee- 
haw  ken  Cove  to  Communipaw  Ferry 

East,  north,  and  west  shores  of  Newark  Bay,  N.  J 

West  bank  of  North  River  from  Weehawken  Cove  to  Guttenberg, 
N.  J.;  east  bank  of  North  River  from  West  Eightieth  street  to  the 
Battery,  New  York  City;  the  Battery;  and  north  and  west  shores 
of  Ea^t  River  from  the  Battery  to  East  Eighty-first  street.  New 
York  City 

Raritan  Bay  and  River,  N.  J.;  north  shore  from  Perth  Amboy  to 
Crab  Island,  and  south  shore  from  Crab  Island  around  South 
Amboy  to  Cheesequakes  Creek , 

Ellis  Island,  N.  J 

Pierhead  line  for  went  half  of  south  shore  of  Staten  Island  from 
Se^uines  Point  to  Wards  Point 

Modification  of  pierhead  line  on  east  shore  of  East  River  from 
First  Mtreet,  Brooklyn,  to  bridge  across  Bushwick  Creek  at  Kent 
avenue 

East  side  of  Manhattan  Island  from  East  E^hty-first  street  north 
to  Third  avenue  bridge;  westfdde  of  Manhattan  Island  from  West 
Eighty-first  street  north  to  Spuyten  Duyvil  Creek-  west  bank  of 
North  River  from  Guttenberg,  N.  J^  north  to  Bloomer,  N.  J.; 
Spuyten  Duyvil  Creek  through  the  Harlem  River  to  Third  ave- 
nue bridge;  north  shore  of  Bronx  Kills  from  Third  avenue  bridge 
eastward  to  Bungay  street  (Port  Morris);  and  Black  well.  Ward, 
Randall,  and  Sunken  Meadow  islands 

Raritan  River  from  Crab  Island  to  head  of  navlgadon  at  New 
Brunswick,  N.  J 

Newtown  Creek,  N.  Y.,  between  terminals  at  Whale  Creek  and 
Dutch  Kills  established  by  the  Secretary  of  War  Feb.  8, 1890,  and 
Metropolitan  avenue  (the  present  head  of  navigation  of  the 
cree  k ) 

East  River,  N.  Y.,  along  the  north  shore  from  Port  Morris  east- 
ward to  Throg  Neck,  including  entrance  to  Bronx  River  and 
Westchester  Creek;  along  the  south  shore  from  Lawrence  Point 
eastward  to  Willetts  Point,  including  Bowery  and  Flushing 
Bay,  and  around  North  Brother,  South  Brother,  Berrien,  and 
Rikers  islands 

Modification  of  pier  and  bulkhead  line  on  the  north  shore  of  Staten 
Island,  between  John  street  and  Houscnan  avenue,  produced. .. 

Great  Mill  and  Little  Mill  rocks,  East  River 

Eastern  shore  of  Gravesend  Bay  from  Fort  Hamilton  to  Coney 
-Island 

Southern  shore  of  Raritan  and  Sandy  Hook  bays  from  Chesapeake 
Creek  to  the  highway  bridge  across  Shrewsbury  River  at  Kave- 
sink  Highlands 

Modification  of  harbor  lines  in  Jersey  flats,  in  front  of  Bayonne, 
N.  J.,  to  permit  solid  fitting  and  construction  by  R.  G.  Packard 
outside  tne  established  harbor  lines 

Modification  of  harbor  lines  established  January  9, 1891  (01,  963), 
on  the  north  shore  of  East  River,  between  Oak  Point  and  Hunts 
Point 

Modification  of  pierhead  line  established  March  4, 1890  (90, 1892), 
on  the  Arthur  Kill,  In  front  of  Perth  Amboy,  N.  J , 

Modification  of  harbor  lines  around  Rikers  Island,  East  River,  N.  Y. 

Modification  of  harbor  lines  on  east  shore  of  East  River  at  Ravens- 
wood,  Long  Island,  N.  Y 


Reports. 


Chief  of 
Engineers. 


89,888 
1900,40 

97,723 
96,28 
96,23 
97,23 
97,23 
97,23 
97,23 


90,332 
90,332 
90,332 

90,332 

90,333 

90.333 
90,333 


90,333 

90,333 
90,333 

90,333 
90,333 


91,424 
91,424 

91,424 


91,425 

91,425 
98,398 

98,396 


98,398 
98,896 

98,396 

98,898 
98,461 

98,461 


Local  officers. 


89,807 

1900,145&,1457, 

1475 

97.1070 

96,870 

96,874 

97,1081 

97,1067 

97,1077 

97,1075 


90,7B6 
90,791 
90.794 

90,796 

90,810 

90,816 
00,818 


90,820 

90.826 
90,829 

90,831 
90,8S8 


91,968 
91,960 

91,961 


91,963 

91,973 
08,849 

98,850 
98,851 
98,854 

98,850 

98,862 
98,1066 

93,1090 
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HARBOR  LI]Vi:S~i:8TiiB£.ISHHEMT  OF— Continued. 


Place. 


Nlacara  River,  N.  Y 

Norfolk  and  Portsmouth  harbors 

Norfolk  and  Portsmouth  harbors,  Va.,  and  adjacent  waten: 

Eastern,  southern,  and  western  branches  of  Elizabeth  River;  Eliza- 
beth River  below  western  branch,  and  bulkhead  lines  in  Norfolk 
Harbor  from  Norfolk  &  Western  Railroad  bridge  and  U.  S.  navy- 
yard  to  LAmberts  Point , 

Southern  branch  of  Elizabeth  River  and  Elizabeth  River  below 

Fort  Norfolk 

Norfolk  Navy-Yard,  Va , 

North  Tonawanda,  N.  Y , 

Norwalk  Hart>or,  Conn 

Oakland  Harbor,  Cal.  (aee  San  Fra-ncisco) , 

Oconto  Harbor,  Wis , 

Oooeta,  Wash 

Ohio  River,  Ohio 


Olympia,  Wash 


Oahkoeh: 

Fox  River,  Wis 

Omwego,  N.  Y 

Patchoerue  River 

Philadelphia,  l^a.: 

East  shore  of  Delaware  River,  from  Kaifhn  Point  to  Ck)oper  Point, 

along  the  water  front  of  Camden,  N.J ^ , 

West  snore  of  Delaware  River,  from  Moore  to  OtiflRtreetA,  along  the 
water  front  of  Philadelphia,  Pa 


Delaware  River. 


Pittsburg  cmd  Davis  Island  Dam,  Pa.: 
Ohio  River 

Pittsburg  Harbor.  Pa 

Allegheny  River , 

Monongahela  River 


Portage  Lake,  Mich 


Port  Angeles,  Wash , 

Port  Costa.    (See  San  Francisco.) 
Port  Huron  Mich,  (see  SI.  Clair): 
Black  River , 


Portland,  Oreg , 

Port  Townsend,  Wash 

Portsmouth.    (See  Norfolk.) 

Puget  Sound,  Wash 

Qulncy  Bay,  111 

Baritan  Bridge  and  Marshy  Point: 

Raritan  River,  N.J 

Richmond  to  City  Point,  Va.: 

James  River 


Rikers Island.  N.  Y.  (see  New  Ycrrk  City,  etc.): 
East  River 


Rockland  Harbor,  Me 

Sabine  Pass,  Tex.: 

Harbor 

Sailors  Encampment  Island,  Mich.: 

St  Marys  River 

St.  Augustine  Harbor,  Fla 

St.  Clair  Lake,  Mich 

Port  Huron 

St.  Qeoiges  Sound,  Fla 

St.  Joseph  Harbor,  Mich 

St.  Louis  Bay  and  around  Grassy  Point,  Minn,  and  Wis 

San  Diego  Harbor  and  adjacent  waters,  Cal 

Sandusky  Harbor,  Ohio 

San  Francisco  Bay,  Cal.: 

Eastern  shore  of  San  Francisco  Bay,  from  Point  San  Pablo  Routh- 

ward  in  front  of  Oakland  and  Alameda 

Between  San  Pablo  and  Oakland 


Reports. 


Chief  of 
Engineers. 


1900,40 
88,366 


80,Sd4 

90,333 

98,899 

1900,40 

99,89 

94,424 

98,462 

94,424 

98,462 

94,423 

98,399 

86,23 

87,24 

88.39 
88,462 
84,422 


81,425 
81,425 


Local  of&oera. 


{ 


84,423 

86,21,471 
86.21,471 
86,23 
86,21,471 
86,23 
88, 274 
80,246 
81,316,817, 
426 
88,462 


88,462 

88,899 

1800,40 

88,462 

86,21,473 
80,334 

86,23 

80,333^ 
1900,40 

86,21,471 

86,21,471 

1800,40 

86,23 

86,23 

81,425 

86,21,472 

86,34 

1800,40 

84.424 

86,34 

86,21,472 

80,384 

88,899 

88,34 


84.424 
88,39 


1800,4156,4169 
88,977 


80,1082 

80,1030 
88,1097 
1800,4159 
88,1202 
84,2505,2606 
88,2784 
94,2124 
93,8472 
94,1894 
98,2794 
96,8391 
97,3484 

99,2819 

98,8178 

94,719 


91,1121 

91,1125 
78,887 
74,11,145,146 
77,270 
78,431,448 
79.462 
94,864 

96,2420 
96,2420 
96,2219 
96,2420 
96,2215 
89,2027 
90,2823 
91,2519 

98,2472 


98,2958 

98,2869 

1900,4456 

98,8472 

91,3548 
90,2010 

06,819 

90,1012 
1900,1761 

96,1017 

96,595 

1900,1188 

96,1521 

96,2897 
91,1685 
96,8069 
98.2607 
1900,2158 
94,2258 

96,2588 
90,2904 
98,2640 
88,2783 


94,2605,2506 
99,8194 
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Reports. 


Place. 


Chief  of 
Eitfirineers. 


San  Franciwo  Harbor  and  adjacent  waten 

Water  front  of  the  City  of  San  Francisco  and  at  Mission  Rock,  bay 

of  San  Francisco 

Port  CoMta  and  Martinet  on  the  south  shore  of  Carqninez  Strait, 
and  Benicia  on  the  north  shore  and  east  shore  of  Mare  Island 

Strait 

San  Jacinto  Bay.  Tex 

San  Pablo.    (Sec  San  Francisco.) 

San  Pedro,  Wilmington  Harbor  (q.  v.),  Cal '{ 

Sault  Ste.  Marie.  Mich.:  I 

St.  Marys  River ! 

Savannah,  Oa.  (see /brt  PtUaski) i| 

Scabright,  N.  J.:  j 

Shrewsbury  River 


SeatUe.  Wash 


I 


Shaws  Cove,  New  London  Harbor  (q.  v.),  Conn , 

Shelton,  Wash , 

Sidney,  Wash 

Snohomish,  Wash , 

Snow  Hill,  Md.: 

Pocomoke  River 

South  Bend,  Waah • 

Southern  Branch,  Va.: 

Elizabeth  River 

Spuyten  Duy vil  Creek  (see  HarlcM  River),  N.  Y 

Squaws  Island,  N.  Y.: 

Niagara  River 

Stamford  Harbor,  Conn \< 

6 teilacoom.  Wash I 

Superior  Bay,  Minn,  and  Wis i| 

Superior,  Wis. :  i 

Allouez  Bay i 

Superior  Harbor,  Wis ' 

Tacoma,  Wash | 

Tampa,  Fla.: 

Killsboro  River | 

Thames  River,  Conn 

Trent  River.  N.  C ' 

Toledo,  Ohio:  | 

Maumee  River j 

Troy  to  New  Baltimore: 

Hudson  River 

Vancouver,  Wash 

Washington,  D.  C: 

Anacostia  River 

Potomac  River 

Waukegan  Harbor,  111 

Westchester,  N.  Y.: 

From  estuary  at  East  River 

West  Seneca.    (Sec  Buffalo.) 

Willamette  River,  Oreg 

Wilmington,  N.  C 

Wilmington  Harbor,  Cal.  (see  Han  Pedro) 

Yonkers,  N.  Y.: 

Hudson  River 

Youngs  Bay,  Oreg.,  near  Astoria 

Youngs  Bay,  Flavel,  Oreg.: 

Columbia  River ^ 


01,426 
00,834 


00,334 
1000,40 

01,426 
08,899 

03,462 

08,34 

80,367 

04,423 
08,462 
06,21,473 
00,39 
08,461 
08,462 
08,462 
08,462 

06,23 

08,462 


Local  officen. 


08,462 

1000.40 

08,462 

00,39 

00,39 
1000,40 
1000,40 
1000,40 

06,23 
00,39 

00,332 
08,399 

00,398 
00,39 
07,24 

04,423 

1000,40 

06,23 

00,21,473 

08,34 
06,23 

08,463 


01,29SS 
00.2890 

00.2833 
1000,2476 

01,2978 
08.2S$^ 

08.3037 

80,12S5 

04,823 

08,3172 
06,3&tS 

08,997 
08,3475 
08.8472 
08,3475 

06.994 
08,3472 


86,23 
07,23 

06,1091 
07,1077 

04,424 
00,332 
1000,40 
08,462 
04,423 
07,23 

04,24Sl2 
0O.682 
1800,1368 
93,MT2 
04,2039 
97,2647 

08.2695 

100013642 

93.3472 


90,1643 

lOOO,20&4 
1000.1363 
10OO.1837 

06,3001 
09,3078 

90,77D 
00,2794 

08.1079 
09,1463 
07,2786 

04,790 

1000,4456 
06,  1147 
06,3287 

08,  1072 
06.3322 

03,3387 
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HARLEM  KU.I..     (See  New  Forib  HarlHyr,  N,  Y, ) 
MAMMaIEM  RITER,  N.  Y.     (See  New  York  Harbor,  N.  Y.) 


Appropriatioiii.a 

1875,      110,000, 75,  i,  102,  ii,  220;  77, 

248. 

1878,  «»300,000,78,55,  419. 

1879,  «» 100,000,  70,  62,  386. 
1888,  70,000,  88,  601. 
1890,  250,000,  00,  712. 
1892,  175,000,  02,  786. 
1894,  125,000,  05,  927. 
1896,  125,000,  06,  850. 
1899,      100,000,  00,  1234. 


Total,  1,255,000 

Contracts. 

1§88.  J.  Satterlee,  excavation  above 
and  below  mean  low  water,  93  cents  and 
$1.13  per  c.  v.,  respectively,  88,  602. 
£.  L.  Richardson,  timber,  88,  602.  J. 
Temines,  drift  bolts,  88,  602. 

IS 99.  J.  Satterlee,  dredging,  40  cents 
per  c.  y.,  80,  772. 

1§91.  L.  McOallum,  dredging,  28 
and  38  cents  per  c.  y.;  crib  and  revet- 
ment work  (|123;546).  P.  8.  Boss, 
dredging,  30  and  40  cents  per  c.  y. ;  crib 
and  revetment  work  ($122,478),  01, 
896,897;  03,  1030. 

1893.  Open-market  agreements,  re- 
vetment work,  08,  1031 ;  Morris  &  Cum- 
ings,  dredging,  19,  22^,  28,  and  30  cents 
per  c.  y. ;  rock  removal,  $4.98  per  c.  y. ; 
crib  work,  etc. ;  stone  for  crib  and  revet- 
ment work,  47i  and  49^  cents  per  c.  y. 
($125,334.50),  04,  749;  05,  845. 

1 894.  B.  B.  Moore,  dredging,  18  and 
20  cents  per  c.  y.;  revetment  work 
($72,770),  05,  927. 

1§96.  B.  B.  Moore,  dredging,  14^ 
and  20  cents  per  c.  y. ;  revetment  work 
($80,022.50),  07,  1023. 

1§97.  U.  Maurer  Sons,  stone  retain- 
ing wall  ($3,090),  08, 1034. 

1§99.  J.  P.  Conkling,  purchase  and 
removal  of  235,000  c.  y.,  more  or  less, 
broken  stone,  owned  by  the  United 
States,  at  22  cents  per  c.  y.  (annulled), 
00, 1233;  1000, 1407.  P.  Sanford  Boss, 
Inc.,  dredging,  10.4  cents  per  c.  y.,  s.  m. 
($15,600),  1000,  1409. 

Engineers. 

Chief  of  Enoinebrs.  Beports,  78, 86 
74,  95,96;  75,  101,103;  76,  55;  77,  50 
78,  55;  70,  62;  80,  82;  81,  100,108 
82,  101;  83,  96;  84,  103;  85,  93;  86 
94;  87,  58;  88,  59;  80,  74;  00,  65;  01 
84;  02,  88;  08,  95;  04,  86;  05,  98;  06 
105;  07,  110;  08,  124;  00,  135;  1000 
153. 


Ekginebss  in  Charge: 

Lt.  Col.  J.  Newton,  1874-84.  Be- 
ports, 74,  ii,  165,  169;  75,  ii,  202,219, 
224;  76,  224,  246;  78,  414;  70,  385; 
(Col.),  80,  507;  81,  631;  82,  656;  88, 
543. 

Capt  J.  Mercur,  1877,  in  temporary 
charge;  1884r-85.  Beports,  77,  248;  84, 
704. 

Lt  Col.  W.  McFarland,  1885-89.  Be- 
ports, 85,  674;  86,  672;  87,  665;  88, 
598. 

Lt.  Col.  G.  L.  Gillespie,  1889-96.  Be- 
ports, 80,  767;  00,  705;  01,  886;  02, 
778;  08,  1025;  04,  741,  05,917;  (Col.), 

06,  840. 

Lt.  Col.  W.  Ludlow,  1897.      Beport, 

07,  1019. 

Maj.  H.  M.  Adam^  1898.  Beport, 
08  1031 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899. 
Beport,  00,  1232. 

Maj.  E.  H.  Buffner,  1900.  Beport, 
1000,  1406. 

Assistants: 

J.  H.  Striedinger,  74,  ii,  173;  75,  ii, 
236.     Beport,  76,  244. 

A.  Doerflinger.  Beport  on  storage  of 
unused  stone  of  1887,  00,  1238. 

Esltmates.  (See  Plans  and  Projects.) 
By  Lt.  Col.  Newton,  1874,  removing 
bridge  piers,  and  rock  to  depth  of  12  L 
from  Harlem  Biver,  near  East  Biver, 
$167,875.56,  74,  ii,  173;  75,  ii,  220;  76, 
245;  77.  248.  Channels  from  Bandalls 
Island,  by  way  of  Spuyten  Duyvil  Creek 
to  the  Hudson  Biver,  12  f.  by  350  f., 
$2,270,825.18;  15  f.  by  350  f.,  $2,777,- 
571.44,  75,  ii,  237.  Cut  through  Dyke- 
man's  Meadows,  $1,963,000;  through 
Spuyten  Duyvil,  by  way  of  King's 
bridge,  $3,321,000,  76,  246. 

Lei^al  proeeedlngi. 

Bules  and  regulations  for  operation  of 
all  the  bridges  crossing  the  Harlem  Biver 
prescribed  by  Secretary  of  War  on  May 
14,  1898  (see  Obstructions),  08,  1035. 

Owners  of  land  near  Spuyten  Duyvil, 
occupied  by  stored  stone,  commenced 
proceedings,  1899,  to  dispossess  the  U.  S. 
from  occupancy  of  the  land  (see  Con- 
tracts), 1000, 1407. 

Leg^islatlon. 

Delay  in  securing  right  of  way,  80, 
507;  86,  674;  87.  668. 

Acts  of  State  oi  New  York  relating  to 
right  of  way,  87,  677. 

The  department  of  public  works.  New 
York,    in   1892,    adopted    a   resolution 


a $10. 000  allotted,  1874,  from  appropriation  for  East  and  Harlem  rivers  near  Hell  Gate,  74,  ii,  165' 
77,  248. 

ft  A  proviso  attached  to  each  of  these  appropriations,  rendering  them  unavailable  until  the  right  of 
way  is  secvred  to  the  United  States  free  of  cost,  78,  66;  79,  386.    Secured,  1887,  87,  671,  674. 
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closing  the  brid^  across  the  river  at 
Madison  and  Third  avenues  between  6 
and  10  in  the  forenoon  and  4  and  7  in  the 
afternoon,  the  periods  of  greatest  daily 
traffic  between  the  two  8hoi:es,  98,  1028. 
New  York  State  acts  for  construction 
of  bridg^es  across  the  streams  improved 
under  title  of  Harlem  River  at  125th 
street,  06,  928;  at  145th  street,  96.  851; 
at  junction  of  Harlem  River  with  Spuy- 
ten  Duyvil  Creek,  96,  853. 

Obflitractloiifl.  ( See  Legal  proceedings; 
Legislation.) 

Bridges  in  Harlem  River,  91,  889;  92, 
780. 

List  of  bridges  crossing  the  river,  98, 
1028;  94,  744;  95, 920;  96,  842;  97, 1024; 
98,  1035;  99,  1236. 

List  of  bridges  affected  by  State  acts  or 
by  notices  served  by  Secretary  of  War, 
98,  1028;  94,  744;  95,  921;  96,  843; 
97,  1025. 

OperatloiM* 

t§  74-75*  Piers  and  abutments  of 
the  old  bridge,  opposite  114th  street,  re- 
moved by  dredging,  1,260c.  y.,  75,  ii,  202. 

1S75-76.  Removal  of  1,003  c.  y.  of 
rock  from  reef  abreast  of  125th  street,  76, 
55  244  245. 

l§86-§7«  Right  of  way  obtained 
May,  1887,  87,  58,  674. 

lll§7-(l§.  43,488  c.  y.  dredged,  88, 
600.  Experimental  crib  constructed,  88, 
601. 

l§§§-§9.  152,973  c.  y.  dredged;  99 
f.  crib  work  built,  and  1,929  c.  y.  stone 
filling  placed,  89,  769,  770. 

l§§9-90.  264,512  c.  y.  dredged,  90, 
707. 

1990-91.  116,076  c.  y.  dredged  and 
2,487  c.  y.  rock  excavated  from  the 
channel,  91,  891. 

l§91-92.  40,063  c.  y.  rock  excavated 
and  241,730  c.  y.  dredgeci  from  the  chan- 
nel; 1,152  c.  y.  dry  stone  wall  and  2,095 
c.  y.  wall  laid  in  mortar  built;  100  1.  f. 
of  crib- work  revetment  and  90  f.  of  pile- 
work  revetment  built,  92,  784. 

1  §93-93.  26,216  c.  y.  earth  and 
rock  excavated  and  removed;  384,276  c. 
y.  dredged;  404  c.  y.  dry  stone  wall  and 
406  c.  y.  wall  laid  in  mortar  built,  and 
200  t.  large  bowlders  removed,  98, 
1032,  1033. 

1S93-94.  4,380  c.  y.  rock  excavated 
and  removed;  155,520  c.  v.  dredged;  359 
1.  f .  crib  work  and  229 1.  L  pile  work  con- 
structed; wreck  of  canal  bar^e  removed, 
and  1,300  c.  y.  rock  removed  from  Can- 
dle Factory  Reef,  94,  746,  747. 
*  1  §94-95.  174  c.  y.  rock  excavated; 
about  230,000  c.  y.  dredged;  384  1.  f.  tun- 
ber  revetment  and  200  1.  f.  pile  work  con- 
structed, and  over  4,000  c.  y.  rock  re- 


moved from  Candle  Factory  Reef,  96, 
924,  925. 

l§95-0«.  317  c.  y.  rock  excavated; 
about  242,000  c.  y.  dredged;  over  500  L  f. 
crib  work  completed;  6, 136  tons  stone  re- 
moved from  piers  of  old  bridge  which 
formerly  spanned  the  river  near  114th 
street,  and  some  bowlders  removed,  96, 
845-847. 

1  §96-97.  413,000  c.  y.  dredged  and 
1,552  t.  rock  removed  from  entrance  to 
MoU  Haven  Canal,  97,  1021. 

l§97-9§.  320,688  c.  y.  dredged;  741 
1.  f.  revetment  work  constructed;  1,602 1 
rock  removed  from  various  parts  of  the 
river,  and  41  1.  f.  stone  retaining  wall 
built,  98,  1032,  1033. 

l§9§-99.  Repairs  to  plant  and  396 
c.  y.  stone  removed  from  stone  pile  by 
contractor,  99,  1233. 

1§99-1900.  11,097  c.  y.  stone  re- 
moved from  stone  pile  and  132,174  c  y. 
dredged  from  moutn  of  Spuyten  Duyvil 
Creek,  1900,  1407,  1408. 

PtaFstcal  ctaara^teriities. 

Of  Harlem  River,  near  East  River,  74, 
ii,  169,  170;  near  Spujrten  Duyvil  Creek, 
75,  u,  224, 227,  228, 232-235;  76, 246, 247. 

Description  of  the  river,  88,  598;  98, 
784.  785. 

Water  higher  in  1893  than  ever  before 
noticed.  Works  for  improvement  of 
river  damaged,  98,  1031. 

Character  of  river  bed  in  vicinity  of 
Candle  Factory  Reef,  95,  924,  925. 

Tidal  observations  to  determine  tidal 
changes  following  the  opening  of  the  new 
cut  along  Dyckman  Creek,  96,  847,  848. 

Plans.     (See  Estimates  and  Projects.) 

By  Comptroller  Green,  of  New  York, 
for  bulkheads  on  both  sides  of  the  chan- 
nel, backed  with  dredged  material,  75, 
ii,  227,  228. 

By  Lt.  Col.  Newton,  channels  12  f.  by 
350  f.,  and  15  f.  by  350  f.  from  Randalls 
Island,  via  Harlem  River  and  Spuyten 
Duyvil  Creek,  to  the  Hudson  River,  75, 
ii,  235-237;  76,  246. 

By  Col.  Newton,  1882,  channel  through 
Harlem  Kills  300  f.  wide  and  3,400  f.  long. 
Estimate,  18  f.  depth,  $3,488,400;  15  1. 
depth,  12,204,409;  12  f.  depth,  $1,161,225, 
82  657 

By  Col.  Newton,  1884,  channel  350  f. 
wide  and  15  f.  deep  from  the  Hudson  to 
Harlem  River  at  Morris  Dock,  opposite 
Shermans  Creek.  Estimate  (1 )  via  Dyck- 
mans  Creek,  $2,091,684;  (2)  via  Kings 
Bridge,  $3,038,698;  (3)  via  Shermans 
Creek,  $3,026,078,  84,  705. 

PriTate  (city)  urork. 

The  city  of  New  York  exi)ended  $3,900 
in  1858  in  removing  old  bridge  piers  be- 


BEPOBTS   OF   CHIEF   OF   ENGINEEBS,  U.  8.  ABMY. 


479 


HARliESE  RIYER,  M.  Y.— Continued. 


tween  114th  street  and    Wards  Island, 
74,  ii,  171,  172. 

Projects. 

By  Lt.  Col.  Newton,  removing  old  bridge 
piers,  drilUng,  blasting,  and  dredging 
rock  at  various  places  near  East  Biver; 
estimate  1167,875.56,  74,  ii,  165, 172, 173; 
76,  245. 

By  Col.  Newton,  1875,  channel  15  f .  deep 
at  mean  low  water  from  Bandalls  Island, 
by  way  of  Spuyten  Duyvil  Creek,  to  the 
Hudson  Biver,  including  the  removal  of 
rock  obstructions  around  piers  of  Hish 
Bridge,  excavation  of  canal  prism,  dredg- 
ine,  and  revetment,  the  width  of  chan- 
nel to  be  400  f.,  except  through  Dyck- 
mans  Meadow,  where  it  is  r^uoed  to 
350  f.;  estunate  $2,100,000,  75,  ii,  236, 
237;  84,  705;  86,  676.  Improvement  of 
Harlem  Biver  between  this  proposed 
channel  and  its  mouth,  $600,000,  75,  ii, 
237;  85,  676.  Aggregate  estimated  cost 
of  entire  improvement,  $2,700,000,  75,  ii, 
237;  85,  676;  86,  674;  87,  668. 

History  of  project,  87,  6i56. 

By  Lt.  Col.  Gillespie,  1893,  removing 
Candle  Factory  Beef,  94,  747;  and  other 
rocky  obstructions  in  the  lower  river,  by 
hired  labor  and  use  of  Government  plant, 
95,  923. 


By  Lt  Col.  Ludlow,  1897,  exx)endinff 
appropriation  of  1896  in  continuation  m 
work  of  improvement  by  contract  and 
hired  labor,  97,  1021. 

-Chief  of  Engineers  recommended. 
1899,  that  the  land  on  which  the  unused 
stone  of  1887  was  stored  be  purchased  or 
that  the  stone  be  dumped  into  the  Har- 
lem Biver,  99,  1238. 

Surreys* 

Under  direction  of  Lt.  Col.  Newton,  by 
J.  H.  Striedinger,  C.  De  Foresta,  and 
V.  M.  Newton,  1873.  Beport,  74,  ii, 
169. 

Under  direction  of  Lt  Col.  Newton,  by 
J.  H.  Striedinger,  De  Foresta,  Doerflin- 
ger,  Geiseler,  and  Preuss,  1874,  75,  ii, 
236.    Beporta,  75,  ii,  224;  76,  246. 

Under  direction  of  Lt.  Col.  Newton, 
1878^79,  79,  62,  385. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1881,  under  direction  of  Col.  Newton, 
82,  656. 

Miscellaneous  surveys,  98,  1033. 

Harbor  lines  of  the  river  and  Spuyten 
Duyvil  Creek  modified  in  1893,  94,  743, 
and  in  1897,  98,  1032. 

Maps.    82, 656. 


HARIjO'VUB  Riym,  N.  C     (See  New  Berne  to  Beaufort,  N.  C,  inland  line  of 

navigation  between. ) 

HARRASEEKET  (HARRISECKET)  RIVER,  ME. 


Appropiiatloiifl. 

1890,  $10,000,  91,  595. 
1892,  16,000,  92,  517. 
1894,    5,000,  95,  562. 


Total,  31,000 

Commerce. 

Confined  to  a  single,  small  steamer, 
which  makes  daily  trips  to  Portland,  Me. 
97,  816. 

Contracts. 

1893.  Moore  &  Wright,  dredging, 
17J  cents  per  c.  y.  s.  m.  ($26,250) ,  94, 
513. 

1895.  Moore  <&  Wright,  dredging, 
17  cents  per  c.  y.  s.  m.  ($6,800),  95,  562. 

Eni^ineers. 

Chief  of  Engineebs.  Reports,  82, 
77;  89,  31;  91,  26;  92,  31;  98,  30;  94, 
29;  95,  31;  96,  35;  97,  44. 

Engineebs  in  Charge: 

Col.  G.  Thom.    Report,  82,  530. 

Lt  Col.  J.  A.  Smith,  1889-92.  Reports, 
89,  550;  91,  594. 


Lt.  Col.  P.  C.  Haines,  1892-94.  Reports, 
92,  516;  98,  699;  94,  512. 

Lt.  Col.  D.  P.  Heap,  1895.  Report, 
95  561 

Lt.  Col.  A.  N.  Damrell,  1896.  Report, 
96,  566. 

Maj.  R  L.  Hoxie,  1897.  Report,  97, 
815. 

Assistants: 
A.  C.  Both.     Report,  82,  531. 
W.  F.  Robinson.     Report,  97,  816. 

Operations. 

1  §03-94.  Dredging  in  progress,  94, 
513. 

1  §94-95.  About  94,000  c. v.  dredged, 
95.  561. 

l§95-96.  About 69,000c. y. dredged, 
completing  project,  96,  567. 

Physical  ebaraeterlstlcs. 

Description  of,  89,  551. 

Plant. 

Col.  Thom,  1881,  formation  of  a  dredged 
channel  from  Weston  Point  to  Freeport 
Landing,  60  f.  wide  and  12  f.  deep  at  h.  w., 
with  a  basin  at  Freeport  180  f.  wide;  es- 
timate, $13,000,  82,  531. 
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HARKASEEKET  RITER,  ME.— Oontinaed. 


Project*. 

By  Lt.  Col.  Smith,  1889,  improvement 
of  tne  harbor  entrance  by  excavation  of 

a  channel  60  f.  wide  and  14  f.  deep  at  m. 
1.  w.,  and  construction  of  wing  dams;  es- 
timate, $36,000,  80,  551;  92,  516. 

Surreyt. 

Ordered  by  act  of  Mar.  3,  1881,  made 
under  direction  of  Col.  Thorn,  82,  530. 


Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Lt 
Col.  Bmith,  80,  550. 

Survey  ordered  by  act  of  June  3, 189& 
Examination  made  by  Lt.  Col.  A.  K. 
Damrell in  1897 (report unfavorable).  97, 
815. 


HARRIS  CREEK  (Prong  of  Raek  RlTer),  TA. 


Commeree. 

Estimated  at  10,000  t.  per  annum  of 
coal,  farm  produce,  and  oysters,  90, 1266. 

Englneera. 

Chief  of  Engineers.    Report,  06, 167. 

Engineer  in  Charge.    Maj.  C.  E.  L.  B. 
Davis,  1892-95.     Report,  05,  1265. 


Pliytlcal  characteristics* 

Description  of,  05,  1266. 

Surreys. 

Examination  ordered  bv  act  of  Aug.  17, 
1894,  made  by  Maj.  Davis,  1894  (report 
favorable),  05,  1265. 


HARRISECKET.    (See  Harraseeket.) 

BLARTFORD.     (See  Connectu^  Rit^. ) 

HARWICH.     (See  SaU  P^md,  Mass. ) 

HATCHEE  (Rig  Hatclile)  RITER,  TENN. 


Appropriations. 

1880,  $10,000,  80,  1330. 

1881,  3,500,  81,  1415. 
3,000,  82,  1555. 
2,500,  85,  1528. 
3,000,  86,  1366. 
5,000,  88,  1368. 
5,000,  00,  1906. 
3,500,  Od,  1659. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 


Total,    35,500 

Commerce. 

Commerce  obetructed  by  bridges  with- 
out draws,  80,  1331. 

Advantages  arising  from  improvement, 
80,  1330,1331;  85,  1527. 

Engineers. 

Chief  op  Engineers.  Reports,  80, 
156;  81,  210;  82,  207;  88,  216;  84,  225; 
85,  242;  86,  536;  87,  201;  88,  183;  80, 
215;  00,  193;  01,  246;  02,  238;  08,269; 

04,  249;  05,  278. 

Engineers  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  1880-82. 
ReiK)rta,  80,  1330;  81,  1415;  82,  1555. 

Maj.  A.  M.  Miller,  1882-84.  Reports, 
83,  1153;  84, 1337. 

Capt.  E.  Bergland,  1884-86.  Reports, 
85,  1527;  86,  1366. 

Capt.  J.  H.  Willard,  1886-95.  Reports, 
87,  1479;  88,  1367;  80,  1618;  00,  1904; 
01,  2010;  02,  1657;  03,  2052;  04,  1516; 

05,  1952. 


Assistants: 
J.  Bumey.    Report,  80,  1331. 
J.  J.  Bairy.    Report,  85,  1528. 

liCfflfliatlon. 

Act  of  State  legislature  declaring  the 
river  a  navigable  one,  80,  1331. 

Obstructions. 

Obstruction  of  river  by  bridges  with- 
out draws,  80,  1331, 1332. 

Operations. 

1§§0-S1.  By  hired  labor,  376  snags 
and  2,409  logs  were  removed,  and  16,243 
trees  cut  down.  River  worked  over  from 
Bolivar  to  its  mouth.    81,  1415. 

lSSl-83.  3,204  snagR  and  logs  re- 
moved, 636  trees  cut  down,  and  1  wreck 
removed.  River  worked  over  from  Boli- 
var to  its  mouth.    82,  1555. 

l§§3-§3.  1,'431  snaes  and  logs  re- 
moved and  679  trees  cut  aown ;  185  miles 
of  river  worked  over,  88,  1154. 

1 8  84-8  5.  969  logs  and  snags  removed 
and  1,094  trees  cut  down;  50  miles  of 
river  worked  over,  85,  15^. 

1886-87.  2,067  snags,  stumps,  and 
logs  removed,  3,813  trees  cut,  and  3  cut- 
offs cleaned,  87,  1480. 

1888-89.  1,410  Iocs  and  snags  re- 
moved from  the  channel,  and  4,300  trees 
and  shore  snags  and  4,684  s.  y.  brush 
cleared  from  the  banks,  80,  1619. 

1880-9O.  870  snags  and  143  side 
jams  removed  from    the  channel,  and 
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I1AT€II£C  (Bis  Hatclile)  RIVER,  TEMIV. --Continued. 


2,860  trees  and  shore  snags  and  375  s.  y. 
bmeh  cleared  from  the  Imnks,  90,  190o. 

Itl01~93.  650  snags  and  logs  re- 
moved from  the  channel;  14  side  jams 
removeti;  6,700  trees  cut  and  6,518  trees 
ti:irdled  on  the  banks,  92, 1659. 

1893-94.  28,420  s.  y.  brush  and  wil- 
lows cut,  and  about  4,500  snags  and  other 
obstructions  removed,  94,  1518. 

1894-95.  Several  wrecks  removed; 
8,867  8.  y.  brush,  etc.,  cut,  and  over  25,- 
000  snags,  etc.,  removei,  95,  1954. 


Phyileal  ehuraeterl sties. 

Descrii)tion  of,  94,  1517;  96,  1953. 

Projects. 

By  Maj.  Benyaurd,  1879,  removing 
snags,  leaning  trees,  and  logs,  from  Bolivar 
to  the  mouth,  240  miles;  .  estimate, 
$30,000,  80,  1331,  1342;  87,  1479.  Im- 
provement not  pi^rmanent,  90,  1904. 

Surveys. 

Made  under  direction  of  I^laj.  Ben- 
yaurd, 1879,  80,  1330. 


IIAVEB^S  A^WCHORAOE,  CAL..     (See  Finh  Rock.) 

HAVRC  BAY  A]%D  ¥ABI€£  RIVER,  MICH.a 

HAVRE  DE  ORACE  IIARBOR,  imW^.     (See  Chesapeake  Bay;  Susquefianna 

River y  Md.) 

HAWAII.     (See  Pearl  Harbor  and  Miscellaneous  Index. ) 

HAY  LAKE  CHAJN^EL.     (See  ^.  Marys  River,  Mich.) 

HELEJVA  HARBOR,  ARK.     (See  Mismsippi  River.) 

IIEL.L.  GATE,  W.  Y.     (See  East  River.) 

.      HEMPSTEAD  BAY.     (See  Woodsburg  Channely  N.  Y.) 

HEHSTEAD  HARBOR  ABJD  BAY,  N.  Y.     (See  Glencove  Harbor.)   . 


Commeree. 

Small,  84,  764. 

Enn^neers. 

Ch I EF  OF  Eng inkers.  ReiKjrts,  80,  85 ; 
81,  108;  84,  122. 

Engineers  in  Charge: 
Col.  J.  Newton.     Report,  81,  668. 
Maj.  G.  L.  Gillespie.     Report,  84,  764. 

Assistant.    R.   H.   Talcott.     Report, 
81,  669. 

Plans. 

By  Col.  Newton,  1881,  sci)arating  the 
inner  from  the  outer  bay  by  a  dam,  and 
regulating  ingress  and  egress  by  means  of 
a  lock.     Estimate,  $440,000.     81,  668. 


Constructing  a  dike  7,500  f.  in  length 
from  "  Bar  Beach  "  in  a  southerly  direc- 
tion to  Hick's  wharf  and  dredging. 
Estimate,  |5163, 200.     81,  668. 

Constmcting  2,500  1.  f.  of  diking  from 
Day  entrance  to  steamboat  dock  and 
dredging.     Estimate,  $83,375.     81,  671. 

Surveys. 

ft 

Ordered  by  act  of  June  14,  1880,  made, 
1880,  under  direction  of  ('ol.  Newton 
(report  unfavorable),  81,  668. 

Of  Hempstead  Bay,  ordered  by  act  of 
August  2,  1882,  made  under  direction  of 
Ma].  Gillespie  (report  unfavorable),  84, 
764. 


OEXXEPIX.     (See  Transportation  Routes  to  the  Seaboard. ) 

nmNN^riN  CANAL.,  IL.Li:VOIS  RITER,  TO  ^VATERTOlV^r, 
miS^SISSlPPI  RITER  (Ship  eanal).  (See  Hlinois  and  Mississippi 
Canal;  Transportation  Routes  to  the  Seahoardj  Second  subdivisionj  Hennepin  Canal.) 


A  ppropriatlons. 

1882,     $30,000,  83,  290. 
1886,       15,000,  86,  457. 


Total,     45,000. 

Commerce. 

Important,  88,  1780;  86,  1738. 
Effect  of  water  transportation  on  freight 
rates,  83,  1781. 

a  Survey.— Report  March  23, 1837,  estimate,  834,788.51.    (H.  Doc.  No.  482,  56th  Cong.,  2d  seas.) 

9207—02 31 


Engineers. 

Chief  op  Engineers.  Reports,  71, 57; 
83,  289;  84,  291;  85,  314;  86,  309, 1708; 
87,  275,  2127. 


Board  of  Engineers.  Of  1886  to  re- 
port upon  the  Hennepin  Canal.  Report, 
87,  2137-2141.  (Lt.  Cols.  Comstock  and 
Poe  and  Maj.  Post.) 
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ll£3k^EPI^'    CA!VAl.,    OXIMOIS    RITER,    TO   "WATEMTOVrSi^ 
MISSISSIPPI  RIYER  (Ship  Canal)— €ontiiiued. 


EXGIXEEIW  IX  CnARGE: 

Lt.  C\»l.  J.  H.  Wilson  (asth  Infantry). 
1871.     Report,  71,  264,  265. 

Col.  J.  N.  Macomb,  1871.  Report, 
71   302. 

Maj.  \V.  H.  II.  Benvaurd,  1882^86. 
Reports,  83,  1754,  1788';  84,  1950;  86, 
2056;  86,  17:«. 

Maj.  T.  H.  Handbury,  1886.  Report, 
80,  1711,  1735. 

AflSIHTANTS: 

H.  A.  Ulfferp,  71,  264,  265. 
(4.  P.  Low,  jr.     Report,  71,  302, 
J.  Worrall,  C.  E.,  71,  304. 
H.  B.  HeiT.     Rerx)rt,  88,  1763. 
(;.  Y.  Wisner.     Rei)ort,  88,  1773. 
G.  A.  M.  Liljencrantz.    Report,  86, 
1719. 

Entimatefi.    ( See  Plans. ) 

By  J.  Worrall,  C.  E.,  canal  extending 
from  the  railroad  bridge  at  Colona  to 
Rook  Island  City,  with  locks  150  f.  long 
and  m  f.  wide,  $1K>2,283.45,  71,  304.  i 
Modified  by  change  of  plan,  71,  304. 

By  (t.  1*.'  Ix)w,  nhip  canal  from  Henne- 
pin, on  the  Illinois  River,  to  Watertown, 
on  the  Mic^is^ippi  River,  including  locks 
and  dams:  eiu'tern  division,  25.9  miles, 
$5,779,277.24;  wentem  division,  39.4 
mile**,  $4,429,5()6.13;  feeder  division,  38.1 
miles,  $2,270,849.90,  71,  303,  304,  305; 
total  estimate,  $12,479,493,  71,  305.  For 
commercialcanal,  eiu«tern  division,  $1,467,- 
202.44;  western  division,  $1,429,708.50; 
feeder  division,  $1,002,811.70;  total,  $3,- 
899,722.64,  71,  300;  76,  ii,  530. 

Lei^lslatlon. 

Relating  to  survey,  83,  1755. 
Form  for  act  ceding  Illinois  and  Michi- 
gan Canal  to  United  States,  83,  1787. 

Physical  charaeterlstlcs. 

Description  of,  71,  305. 

Plans.     ( See  Extimaies. ) 

By  G.  P.  Low,  -jr.,  ship  canal  from 
Hennepin,  on  the  Illinois  River,  to  Wa- 
tertown, on  the  Mississippi  River,  160  f. 
wide  and  7  f.  de(»p,  locks  350  f.  long  by 
75  f.  wide:  eastern  division,  extending 
from  the  Illinois  River  to  the  junction  <n 
the  feeder  at  Devil's  Slough,  25.9  miles, 
with  an  aggregate  lift  of  207  f.,  requiring 
19  locks,  71,  303;  western  division,  to 
extend  from  junction  of  the  feeder  to  the 
Mississippi  near  Watertown,  with  an  ag- 
gregate lift  of  92  f.,  requiring  9  lockBi  71, 


304;  feeder  division,  to  be  140  f.  wide,  7 
f.  deep,  and  38  miles  long,  71,  305.  Por 
canal  for  commercial  purposes,  width  €0 
f.,  depth  6  f.,  size  of  locks  350  f.  long  by 
21  f.  wide,  71,  306. 

By  Maj.  Benyaurd,  1882,  canal  between 
Hennepin,  on  the  Illinois  River,  and  vi- 
cinity of  Watertown,  on  the  Missifisippi 
River,  canal  prism  to  be  80  f.  wide  at 
water  line  ana  7  f.  deep,  lock  170  f.  long 
and  30  f.  wide.    • 

By  the  Marais  d' Osier  route,  65  miles 
in  length;  estimate,  $5,811,367. 

By  Watertown  route,  65  miles  in  length; 
estimate,  $7,207,646. 

By  Rock  Island  route,  74^  miles  in 
length;  estimate,  $6,672,890,  88,  1757, 
1758,  1762,  1772,  1788;  86,  1709. 

Revised  in  1885  to  $6,709,536,  86, 1709. 

Preference  given  to  Marais  d' Osier 
route,  83,  1760,  1761;  86,  1710,  1715, 
1734;  87,  2140. 

In  1885  additional  surveys  were  made 
for  the  Watertown  and  Rock  Island  routes 
and  the  following  estimates  subnutted  by 
Capt.  Handbury: 

Watertown  route  ( viaPennev*  sSloogh ), 
65  miles  in  length,  $6,306,552,  86,  1709, 
1713,  1722. 

Rock  Island  route  (via  Penney' s  Slough 
and  Rock  River),  77  miles  in  length, 
$6,554,052,  86,  1709,  1713,  1722. 

Rock  Island  route  (via  Green  River, 
revised),  74 J  miles  in  length,  $6,709,536, 
86,  1709,  1713,  1722. 

The  Chief  of  Engineers  suggested  adopt- 
ing Rock  Island  route,  86,  1710. 

Advantages  of  Rock  Island  roate,  86, 
1710,  1728,  1732,  1748. 

The  Board  of  Engineers  of  1886  pre- 
ferred the  Marais  d' Osier  route,  87, 2140. 

PriTate  (corporate)  ivork. 

Description  of  Illinois  and  Michigan 
Canal,  83,  1774. 

Surrey* 

Bv  G.  P.  Low;  jr.    Report,  71,  302. 

Ordered  by  at^tof  Aug.  2, 1882, 83, 290, 
made  under  direction  ol  Maj.  Benyanrd, 
1883,  83,  1754,  1756. 

History  of  survevs  previous  to  1882, 
83,  1755. 

Additional  surveys  in  1885,  86,  1708, 
1728. 

Maps.  Of  Hennepin,  Illinois  and 
Michigan  Canals,  87,  2171. 
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I§£.A]VDS,  N.  Y.     (See  Lake  Champlain  at,) 
HERRIKO  RIVER,  HARWICH,  MASS. 


Commerce. 

Description  of,  08,  932. 

Chief  of  Engineers.    Report,  98,  84. 

Engineer  in  Chabge.     Maj.  D.   W. 
Lockwood,  1897-98.    Beport,  98,  932. 


Physical  eharacterifltlcs* 

Description  of,  98,  933. 

Surveys. 

Examination  ordered  by  act  of  June  3, 
1896,  niade  by  Maj.  Lockwood,  1897  (re- 
port unfavorable),  98,  933. 


HIAWASSEE  RITER.     (See  ITiimssee  River.) 


HIGHIiAMD  RATOIJ, 


Commerce. 

None  and  none  looked  for,  1900,  2414. 

Eni^lneers. 

Chief  of  Engineebs.  Report,  1900, 
395. 

Engineer  in  Charge.  Capt.  C.  S. 
Rich^,  1899-1900.  Reports,  1900, 2410, 
2412. 


Assistant. 
1900,  2413. 


S.   M.   Wilcox.     Report, 


Obstructions. 

The  bayou  croseeil  by  railroad,  wagon, 
and  foot  bridges,  and  is  ho  narrow  at 
Hitchcock  that  any  sort  of  structure  is 
considered  sufficient,  1900,  2414. 


Physical  charaeterlstlcs. 

Highland  Bayou  empties  into  Galves- 
ton Bay,  Tex.,  about  9  miles  west  of  the 
city  of  Galveston,  and  is  one  of  the  adja- 
cent streams  referred  to  in  the  appro- 
priation of  Mar.  3,  1899,  for  improving 
** Brazos  River"  between  Velswco  and 
Richmond,  Wet-t  Galveston  Bay  Channel, 
Double  Bayou,  and  the  mouths  of  adjacent 
streams,  1900,  2411. 

Description  of,  1900,  2413. 

Surveys. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899;  examination  made, 
1899,  by  Capt.  Kich^  (report  favorable); 
survey  made,  1899,  under  his  direction 
(report  unfavorable),  1900,  2413. 


nU.£.SRORO  (HU.LSROROIJOH)  RAY  Ai\D  RITER,  FLA.    (See 

Tampa  Bay. ) 


Appropriation. 

1899,  $125,000,  99,  1637. 

Commerce. 

Description  of.  Rapidly  growing.  97, 
1575,  1576. 

Contracts. 

1S99.  I.  T.  Brown,  dredging,  191 
cents  per  c.  y. ;  rock  removal,  $4.90  per 
c.  y.  ($79,604.82),  1900,  2027. 

Enfrineers. 

Chief  of  Engineers.  Reports,  97, 252 ; 
98,  246;  99,  284;  1900,  323. 

Engineers  in  Charge: 

Lt.  Col.  W.  H.  H.  Benyaurd,  1897-98. 
Reports,  97,  1574;  98,  1357. 

Capt.  H.  Jervey,  1899.  Report,  99, 
1635. 

Capt.  T.  H.  Rees,  1900.  Report,  1900, 
2025. 

Assistant.  J.W.  Sackett.  Report,  97, 
1576. 

Operations. 

1S99-1900.  201,038  c.  y.  dredged, 
1900,  2026. 


Physical  characteristics. 

Detailed  description  of,  97,  1576;  99, 
1636. 
Current  observations,  97,  1575. 

Projects. 

In  compliance  \vith  joint  resolution  of 
Congress,  1898,  Lt.  Col.  Benvaurd  esti- 
mated that  it  would  cost  $300,000  to 
dredge  a  channel  200  f.  wide  in  the  river 
and  150  f.  wide  in  the  bay,  with  12  f. 
depth,  and  that  $1,000  would  be  required 
annually  for  maintenance,  98,  1358; 
adopted  plan,  99,  1636. 

Surveys. 

^Examination  of  the  bay  from  its  con- 
fluence with  I  am  pa  Bay  through  Hills- 
boro  Bay  and  River  to  the  city  of  Tampa 
ordered  by  act  of  June  3,  1896,  made  un- 
der the  direction  of  Lt.  Col.  Benyaurd, 
1897,  97,  1574  (report  favorable.)  (See 
Projects. ) 

Survey  made,  1899,  by  Capt.  Jervey,  99, 
1636. 
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Ul^iOUASI  HARBOR,  RASS.     (See  Bottrni  Harbor,  M(m.) 


Appropiial  Ioimi. 

1S75,  «|10,00(),  76,  119;  87,  521. 
1SS6,    6,000,  87,  .V22. 
1888,    5,(XK),  88,  457. 
1890,    B,(K)0,  90,  o()7. 
1892,    3,000,  02,  586. 


Total,     29,000 

Contractu. 

1I4II6.  IJoynton  Brothers,  dnnlpinp, 
92  cents  i^er  c.  y.,  n)ck  removal,  $27  per 
c.  y.,  87,  522. 

IWJiJW.  G.  W.  To\vns<'n<l,  rot-k  remov- 
al, 125  perc.  y.,  removal  of  l(x>He  over- 
ly inj?  material,  $9  jht  c.  v.,  80,  582. 

1»00.  A.  K.  Wrijrlit,  dre<lKin>:,  18 
cents  |>er  c.  v.,  01,  6o8. 

in9'2.  (i.  W.  Townj«enil  &  Co.,  leilj^e 
removal,  in  situ,  $23.74  [Hjr  c.  v. 
(13,038.72),  03,  775. 

EnirlneerN. 

Chief  of  KstMNKKits.  Keix)rt**,  86, 
o7;  87,  28;  88,  29;  80,  39;  00,  34;  01, 
42;  02,  48;  03,  48;  04,  '46;  06,  50. 

Kncineerh  in  Chawjk: 

Maj.  C.  W.  Kavmond.  Reiwrt,  86, 
563. 

Lt.  Col.  G.  L.  (lillespie,  1887-^9.  lie- 
ports,  87,  520;  88,  456. 

Lt.  Col.  S.  M.  Maiistiehl,  1K89-95.  He- 
IK)rt*<,  80,  580;  00,  50(i;  01,  65();  02, 
585;  03,  774;  04,  557;  06,  631. 

Assistant.  H.  F.  Botlifeld.  Rejwrt, 
86,  555. 

OperatlonM. 

1 »  75-76.  25, 1  (50  c.  v.  earth  and  m  c. 
y.  rook  remove<l,  76,  168;  87,  521. 


18!»0-8T.  1,247  c.  y.  pravel  aiid  143 
c.  y.  rock  remove<l,  87,  521. 

1 888-89.  80  c.  y.  rock  removed,  80, 
581. 

1 889-90.  93  c.  y.  rock  removed,  00, 
507. 

1890-91.  20,400  c.  v.  diedg^nl,  91, 
565. 

1893-93.  128  c.  y.  rock  removed. 
Project  completed,  08,  775. 

Phyiieal  characteristics. 

Deecription  of.  84,  553;  87,  520. 

Projects. 

The  original  project  of  1874  provided 
for  an  improved  channel  on  the  east  side 
of  Sailors  Island,  pa^^t  the  west  side  of 
Beacon  to  the  Hingham  Wharf,  100  f. 
wide  and  8  f.  deep  at  m.  1.  w.,  at  an  esti- 
mated cost  of  $11,000.  This  project  was 
modified  Jan.  20,  1885,  when  it  was  pro- 
posed to  deepen  the  improved  channel  to 
10  f.  at  m.  1.  w.,  and  to  remove  a  mid- 
channel  le<lge  lying  In^tween  Chandlers 
and  Kag^eil  islands,  meai«iiring  128  c.  v., 
at  a  total  cost  of  $18,700,  88,  457. 

By  Lt.  Col.  Mansfield,  1892,  for  the 
exiH-Miditure  of  available  funds  in  imni- 
pleting  the  projei't  by  the  removal  of  a 
mid-channel  ledge,  03,  775. 

Surveys. 

Ordered  bv  act  of  Julv  5,  1884;  made 
under  direction  of  Maj.  Raymond  (re- 
port favorable),  86,  555. 

Maps.     88,  456. 


UIWA88EE  (I1I.4WA88EE)  RIVER,  TEIWIV.     (See  Tennessee  Rwer,) 


Appropriations. 

1876,  $10,000,  77, 

1878,  10,000,  78, 

1879,  3,000,  70, 
3,000,  80, 
1,500,  81, 
1,500,  82, 
2,500,  84, 
2,5(M),  86, 
1,(K)0,  88, 
1,500,  00, 


1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 


91. 

104. 

140. 

1()79. 
18(>0. 
IS  48. 
1()50. 

\rr2i). 

H)06. 
2131. 


Total,  36,500 


Commerc'e. 

Important,  75,  810;  70,  140,  1269. 

Description  of;  not  nniinportant,  03, 
2412,  2413. 

The  largest  parts  of  the  connaerce  to 
Chattanooga  from  the  upper  Tennessee 
comes  out  of  Iliwasfc<ce  River,  06,  2313. 

a  Allotment  from  Boston 


Annual  commerce  alx)ut  9,000 1,,  valued 
at  about  $150,000,  1000,  3019. 

Engineers. 

Chief  of  ENorNEERs.  Reports,  76, 77; 
77,  91;  78,  104;  70,  140;  80,  186;  81, 
252;  82,  245;  83,  253;  84,  254;  86,  276; 
86,  267;  87,  232;  88,  209;  80,  244;  00, 
220;  01,  280;  02,  267;  03,  301,  307;  04, 
275;  06,  313;  06,  271;  00,  410;  1000, 
468. 

Engineers  in  Charge: 

Maj.  W.  McFarland,  1875.  Report,  75, 
809. 

Capt.  W.  R.  Kin^,  1877-86.  Reports, 
77,  598;  78,  761;  70,  1268;  (Maj.),  80, 
1078;  81,  1860;  82,  1847;  83,  1493;  84, 
1649*  86    1764. 

Lt!  Col.  J.  W.  Barlow,  1886-92.  Re- 
ports 86,  1519;  87, 1754:  88, 1606;  80, 
1833;  00,  2130;  01,  2259. 

Htirbor  appropriation. 
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HTWASSEE  (HIAWASSEE)  RITER,  TENN.— Continued. 


Lt.  Col.  H.  M.  Robert,  1892-93.  Re- 
ports, 92,  1920;  93,  2412. 

Capt  J.  Biddle,  1893-94.  Reports,  98, 
2381,  2412;  94,  1795.    ' 

Capt.  T.  A.  Bingham,  1896.  Report, 
95,  2311. 

Capt.  T>.  C.  Kingman,  1896-.  Reports, 
98,  2049;  (Maj.),  1900,  3010,  3016. 

Assistants: 
M.  Kingsley.    Report,  76,  810. 
J.  S.  Carey,  77,  598;  78,  761. 

OlMtructlon. 

Obetmction  to  navigation  from  railroad 
bridge  without  draw,  87,  1754. 

Operations. 

1876-77.  Rock  quarried  for  dams, 
600  c.  y.,  77,  91,  599. 

1 877-7§.  Removal  of  403  c.  y. ;  879 
c.  y.  stone  quarried;  2,784  c.  y.  stone  placed 
in  dams;  logs  and  bowkiers  removed; 
completion  of  270  f.  of  south  dam,  78, 
104,  761. 

1878-79.  Removal  of  648  c.  y.  rock 
and  gravel  from  channel;  2,292  c.  y.  rock 
quarried  and  2,104  c.  y.  placed  in  dams; 
construction  of  174  c.  v.  riprap  and  retain- 
ing walls,  79,  140,  1268. 

1879-80.  581  c.  y.  rock  quarried; 
98  c.  y.  rock  blasted;  656  c.  v.  placed  in 
dams,  80,  1679. 

1880-81.  157  c.  y.  rock  blasted;  280 
c.  y.  rock  quarried;  500  c.  y.  put  into 
dams,  81,  1860. 

1881-82.  788c.  y.  bowlders  removed 
from  river  and  placed  in  dams,  82,  1847. 

1883-8.1.  65  c.  y.  rock,  219  c.  y. 
bowlders,  and  82  snags  removed  from 
channel;  104  c.  y.  riprap  dam  built,  83, 
1493. 

1885-86.  64  c.  y.  removed  from 
channel;  55  snags  and  trees  removed ;  432 
c.  y .  stone  quarrie<i ;  287  c.  y .  riprap  dam 
built,  86,  1520. 

1886-87.  Removal  of  snags,  .gravel, 
and  rock,  and  construction  of  dam?  *  at 
Mathews  Shoal,  Canefield  Reefs,  Bunker 
Hill  Shoal,  and  Magills  Island,  87,  175*. 

1889-90.    476  logs   and    snags    re- 


moved from  the  channel,  and  955  trees 
cut  from  the  banks,  90,  2130. 

1891-99.  65  overhanging  trees 
cleared  from  the  banks,  and  repairs  made 
to  plant,  92,  1921. 

189^93.  Portion  of  an  old  dam  re- 
moved, and  167  1.  f.  new  spur  dam  built 
at  Mathews  8hoal;  dams  strengthened 
and  other  work  done  on  them  where  nec- 
essary; banks  protected,  and  some  ob- 
structions removed,  98,  2382. 

Physical  chara€terf§tlc8. 

Description,  75,  810;  98,  2412;  1900, 
3011. 

Mineral  resources,  75,  810,  811. 

List  of  obstructions,  75,  811,  812;  79, 
1268. 

PrtTatc  (State)  irork. 

Appropriation  by  State,  1844,  for  im- 
provements badly  applied,  76,  811. 

Projects. 

By  Maj.  McFarland,  1874,  for  a  chan- 
nel 40  feet  wide  and  2  feet  deep  at  low 
water  from  mouth  to  Savannah,  for  a 
distance  of  33  miles;  estimated  cost, 
$20,000,  75,  810,  813.  Reestimate, 
$30,000,  78,  762;  79,  140,  1269.  In- 
creased by  Maj.  King,  in  1882,  to  $34,000, 
82,  1848;  and  in  18^5  to  $36,500,  86, 
1764;  87,  1755;  91,  2261;  92,  1920. 

Surreyfi. 

By  M.  Kingsley,  1874,  from  Savannah 
Ford  to  a  point  IhjIow  Bont^n,  Tenn.,  75, 
809.  810;  77,  599. 

Examination  by  J.  S.  Carey,  1877,  of 
Mathews  Shoal  andMagils  Island,  77, 91, 
598. 

Examination  of  the  stream,  from  its 
confluence  with  the  Tennessee  to  mouth 
of  Ocoee  River,  ordered  by  act  of  Julv 
13,  1892,  made,  1892,  bv  Lt.  Col.  Robert 
(report  favorable),  93,  2412. 

PiXamination  and  survey  to  the  mouth 
of  the  Ocoee  River  ordered  by  act  of 
Mar.  3,  1899,-  made,  1899-1900,  by  Maj. 
Kingman  (rei>ort  favorable)  (final  reiK)rt 
to  be  submitted),  1900,  3011,  3016. 


nil^ASSEE,    TE^IVESSEE,    AND     SATA^VIVAII     RIVERS,    OA.a 

AND  TEMN.  (eanal  eonneeting^  the  lieadi¥ater§). 


Plans. 

By  Maj.  King  for  survey  co8ting$15,000, 
upon  which  toHubniit  plans  and  estimates, 
81,  1889. 

Surirev^s. 

Ordered  l>y  act  of  June  14,  1880,  80, 
190.     Report  made  by  Maj.  King,  1881, 
;  81,  1888. 

oHiwa.«wee  River,  Tenn..  to  Alabama  River,  ranal,  (Sco  also  Tennctti^re,  JliwoAsc*:.  am!  Saininnafi 
river*,  canal  to  connect.)  Examination— Report  (favorable)  Nov.  20,  IWS.  (U.  Doc.  No.  482,  56th 
CoDg.,  2d  sees.) 


Eni^ineerfi. 

Chief  op  Engineers.     Reports,    80, 
190;  81,  258. 

Engineer  in  CnARtJE.     Maj.   W.    R.  I 
King.     Report,  81,  1888. 

Assistant.     S.  Whinery.    Report,  81, 
1890. 
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ANALYTICAL    AND   TOPICAL   INDEX   TO 


HOBOKEIV.     (8ee  Hudiion  lUver. ) 

lIOt^KIIOCKl^C}  R1VER«     (See  Big  Hocking  Rirtr.) 

IIOC*KI\Cii  RIVER,  OHIO.     (See  Big  Hocking  Rirer.) 

HODOKI.\S  COVE.     (See  Ipm^ch  Rirer,  Mags.) 

lIOLL«A!VD.     (See  Black  Lake  Harbor ,  Mich,) 

HOLLAND  (BLACK    LAKE)    HARBOR,  IHICH. 

1§79.  J.  Roofit,  materiale,  78,  276. 
Qulbert  &  HopkinSi  materials  and  lalx>r, 
73,  276. 

1  §  74.  Jan  Van  Dyk  &  Co. ,  materials 
and  labor,  76,  255. 

1975.  T.  L.  Roflser,  materials  and 
labor,  75,  255. 

1§76.  Squier  &  Wlute,  materials, 
labor,  and  dredging,  77,  914. 

1 8  7 §•  N.  S.  Gere,  materials  and  labor, 
79,  1622. 

1  §  79.  Squier  &  AVhite,  dredging,  79, 
1622. 

1§§3.  Dewar  <&  Wing,  crib  construc- 
tion, 88, 1826.  Ck)ntract  modified  to  re- 
pair of  piers,  83,  1827. 

1»91.  E.  G.  Crosby,  timber,  $18  per 
M  f.,  and  brush,  $4  per  cord.  Gay  lord  & 
Wing,  liemlock  lumber,  $12  per  M  f. 
G.  W.  Crouter,  bolts  and  nails,  3.4  cents 
per  pound,  91,  2698. 

1897.  Green's  Dredging  Co.,  dredg- 
ing, 97,  2918. 

1  §9§.    W.  Starke,  dredging,  98, 2506. 

1S99.  Greens  Dredging  C4>.,  dredg- 
ing. R.  Love,  pier  repairs  (removing  old 
work,  piles,  timber,  ironwork,  stone), 
$24,004.17,  99,  2916. 

1900.  Greens  Dredging  Co.,  dredg- 
ing, 1900,  3894. 

Doeumcnti.     (Not  published  in  re- 
ports.) 
S.  Doc.  20,  31st  Cong.,  1st  sees. 
S.  Doc.  1,  34tb  Cong.,  Istsess. 

Eni^lneers. 

Chief  of  Engineers.  Reports,  66,  5, 
iii,  10;  67,  24,  103;  68,  33;  69,  32,  105; 
70,  42;  71,  40;  72,  38,  73,  38;  74,  44; 
76,  49;  76,  102;  77,  108;  78,  122;  79, 
164;  80,  217;  81,  295;  82,  289;  83,  297; 
84,  298;  85,  320;  86,  314;  87,  282;  88. 
256;  89,  301;  90,  271;  91,  341;  92,  327; 
93,  371;  94,  343;  95,  380,  96,  336;  97, 
426,  435;  98,  414;  99,  492;  1900,  557. 

Board  of  Engineers.  1869.  For  the 
consideration  of  certain  structures  for 
harbor  improvement  on  Lake  Michigan; 
opinions  an<l  recommendations,  69,  104. 
105.  (Lt.  Col.  Raynolds,  Majs,  Wheeler 
and  McFarland,  and  Capt.  Farquhar. ) 

Engineers  in  Charge: 
Maj.  J.  D.  Graham,  1855-57.     Report, 

S.  Doc.  42,  35th  Cong.,  1st  sees.,  p.  84. 
Maj.  J.  B.  Wheeler,  1866-69.    Keports, 

66,  iv,  104;  67,  106;  68,  121. 
Maj.   F.    U.   Farquhar,   1869-72.     Re- 


Approprlallonn. 

1852, 

$8,000.00,  S.  Doc.  42, 35th  Cong., 

Int  w*SH.,  p.  58. 

18()6, 

55,615.31,  66,  iii,  10. 

1867, 

51,(K)0.00,  67,  106;  70,  146. 

1870, 

10,000.00,  70,  43. 

1871, 

10,000.00,  71,  41. 

1872, 

10,(KX).00,  72,  38. 

1873, 

12,000.00,  73,  39. 

1874, 

15,(MX).00,  74,  45. 

1875, 

15,000.00,  75,  49. 

1876, 

15,(XX).00,  76,  102. 

1878, 

10,000.(K),  78,  123. 

1879, 

6,(XK).(K),  79,  165. 

1H.S0, 

6,0(K).(K),  80,  2026. 

1881. 

6,0(K).00,  81,  2231. 

1882, 

10,000.(K),  82,  2312. 

1884, 

'15,000.00,  84,  1989. 

1886, 

5,000.00,  86,  1769. 

1888, 

5,000.(K),  88,  1914. 

1890, 

10,000.00,  90,  2(J53. 

1892, 

5,000.00,  92,  2:550. 

1894, 

15,000.(X),  95,  2794. 

l8iM>, 

10,000.00,  96,  2692. 

1899, 

37,500.00,  99,  2^)15. 

Total,  342,115.31 

Commerce. 

Importance  as  ]iar)>or  of  refuge,  S.  Doc. 
42,  :^5th  Cong.,  IhI  j^'hs.,  p.  87;  66,  iv, 
108;  67, 107. 

Commercial  intoroHts  in  1857,  S.  Doc.  42, 
35th  Cong.,  Ist  nenh^.,  p.  87. 

Justification  of  iini)rovenicnt,  66,  iv, 
107. 

Benefits  of  improvement,  67,  107;  68, 
121. 

Requirements  of  c<»mmerce,  75,  49. 

Discussion  of  local  commercial  intcr- 
esti*,  77,  915. 

In  1897  rapidly  incrcaaiiijr,  97,  2951. 

ContraetN. 

1^66.  J.  Roost,  matorialj^,  67,  58, 
108;  68, 122.  L.  N.  Kimball,  materials, 
67,  58,  108;  68,  122.  J.  H.  Ivinllie,  ma- 
terialH,  67, 58, 108;  68, 122.  J.  E.  Miller, 
labor  and  dredging,  67,  5H,  108;  68,  122. 

1§69.  T.  S.  White,  materials  and 
labor,  69,  95. 

1  §70.  W.  B.  Johnpon,  materials,  71, 
148,  150.  J.  Roost,  materials,  71,  148, 
150.  Pierce  &  Whaling,  materials,  71, 
148,  150. 

1§71.  r.  Ciilbert  &  C-o.,  materials 
and  labor,  71,  148,  150.  Pierce  &  Whal- 
ing, materials,  71,  148,  150. 
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HOLUUVD  (BI.ACK  LAKE)  HARBOR,  IHICU.— Continued. 


Operatlons.a 

Operations  suspended  from  1852  to  1866, 
66,5. 

iS67-«9.    North  side,  224  1.  f.  crib 

Eier  built;  south  side,  128  1.  f.  crib  pier 
uilt;  104,595  c.  y.  dredjred;  cribs  sunk 
in  gap;  crib  displaced,  68,  33,  121;  74, 
188;  76,  ii,  503. 

l§6ll-«9.  North  side,  32  1.  f.  cnb 
pier  and  32 1.  f.  superstructure  built;  south 
side,  160  1.  f.  crib  pier  and  160  1.  f.  super- 
structure built,  69,  32,  94;  74,  188;  76, 
ii,  503. 
i  1869-.70.  North  side,  575  1.  f.  pile 
work  built;  south  side,  32  1.  f.  crib  pier 
and  32  1.  f.  superstructure  built;  repairs 
to  piers,  70,  42, 138;  74, 188;  76,  ii,  503. 
1§70-71.     North  side,  32  1.  f.  crib 

Eier  built;  south  side,  100  1.  f.  crib  pier 
uilt;  south  pier  extended  inward  to  pre- 
vent breach,  71,  40,  148;  74, 188;  76,  ii, 
503 

1871-73.  North  side,  320  1.  f.  pile 
work  and  321.  f.  superstructure  built;  south 
side,  320 1.  f.  pile  work  and  100 1.  f.  8ui)er- 
structure  built;  protection  to  north  pier- 
head built,  73,  38, 181;  74, 188;  76,  ii,504. 

1§ 79-73.  North  side,  200  1.  f.  pile 
work  built;  south  side,  200  1.  f.  pile  work 
built;  32,526  c.  y.  dredged;  repairs  to 
both  piers,  73,  39,  275;  74,  188. 

1§ 73-74.  South  side,  418  1.  f.  pile 
work  built,  74,  44,  189. 

1974-75.  North  side,  50  1.  f.  crib 
pier  and  50 1.  f.  superstructure  built;  south 
side,  100  1.  f.  crib  pier  and  100  1.  £.  super- 
structure built,  76,  49,  255. 

1§  75-76.  North  side,  100  1.  f.  crib 
pier  and  1001.  f.  superstructure  built;  south 
side,  50  1.  f.  crib  pier  and  50  1.  f.  super- 
structure built,  76,  102,  ii,  500. 

l§76-77.  14,297  c.  y.  dredged;  mi- 
i  nor  repairs,  77,  108,  914. 

1877-7§.  South  side,  50  1.  f.  crib 
pier  built;  35^775  c.  y.  dredged;  700  f.  re- 
vetment repaired,  78,  122,  1211. 

l§7§-79.  15,000  c.  y.  dredged;  3 
cribs  built  but  not  sunk;  repairs,  79, 
164,  1622. 

1§  79-80.  2  cribs  placed  in  exten- 
sion of  north  and  south  piers,  80,  2026. 

1 8  80-8 1  •  Constructing  sand-catch 
fences  and  repair  of  piers  by  hired  labor; 
1,560  c.  v.  sand  dredged  from  entrance 
channel  by  U.  S.  dredge,  81,  2231. 

1881-83.  1,042 1.  f.  sand-caU^h  fence 
built  and  repair  of  piers  by  hiretl  lal)or; 
9,330  c.  y.  dredged  from  channel  by  U.  S. 
dredge,  82,  2312. 

a  Length  of  plere  constructed  Irom  Auj?.,  1867.  to  June,  1879.  79, 1623. 

Temporary  pile  wharfing  built  in  1852.  to  cover  and  protect  possible  flubsequent  work,  but  was 
mostly  destroyed  by  storms  belore  any  permanent  pier  work  had  been  be^un.  S.  Doc.  42,  35th  Cong., 
ist  sess.,  p.  85.  Damages  to  cribs  and  piers.  68.  121;  69.  3:3;  70.  146.  Artificial  foundations  for  cribs, 
66,  Iv,  106, 106;  67  106;  68  121,  69,  99;  70.  1 15,  76.  ii,  503.  Sand-tight  backing  for  pile  revetment 
work,  74, 189;  76,  II,  505.  Dredging  with  a  steam  tug,  cost  per  c.  y.,  30  cents.  73,  275;  74, 1.S8,  76.  ii, 
506.    History  of  operations,  70,  146;  74,  188,  76,  li,  500,  502.  79.  1624.    Remarks  on  work,  76,  li,605. 

Abstracts  of  materials  used  and  work  done,  67, 107;  68,  122;  70,  139,  71, 149,  78, 181.  Revetment 
rendered  tight  against  sand,  79, 1662. 


ports,  60,  94,  98;  70,  138,  145;  71,  148; 
72  181. 

Maj.  8.  M.  Mansfield,  1872-^.  Re- 
ports, 73,  191;  78,  274;  74,  187;  75, 
256;  76,  ii,  500;  77,  914;  78,  1211;  79, 
1622. 

Maj.  F.  Harwood,  1880-82.  Reports, 
80,  2026;  81,  2030. 

Maj.  D.  P.  Heap,  1882-83.  Report, 
82  2^12. 

Oapt.  i).  W.  Lockwood,  1883-87.  Re- 
ports, 88, 1826;  84, 1987;  86,  2083;  86, 
1768*  87  2194. 

Maj.  S.  M.  Mansfield,  1888-^9.     Report, 

88,  1913. 

Maj.  Wm.  Ludlow,  1889-93.     Reports, 

89,  2187;  90,  2652;  91,  2696;  92,  2348; 
9S   2877 

Lt.  Coi.  G.  J.  Lydecker,  1894-96, 1898. 
Reports,  94,  2206;  95,  2793;  96,  2690; 
98,  2506. 

Capt  C.  McD.  Townsend,  1897.  Re- 
ports, 97,  2916,  2950. 

Capt.  C.  Harding,  1899-.  Reports,  99, 
2913;  1900,  3891. 

Assistants: 

J.  R.  Rowes.  Report,  S.  Doc.  20,  Slst 
Cong.,  Istsess. 

Capt.  A.  Mackenzie.  Reports,  66,  iv, 
105;  67,  106;  68,  121. 

F.  W.  Lehnartz.    Report,  1900,  3892. 

EsUmateft.    (See  Plarui  and  Projects.) 
By  J.  R.  Rowes,  1849,  through  cut  and 

Skrallel  piers  to  20  f.  of  water  in  Lake 
ichigan,  $105,225.78,  8.  Doc.  42,  35th 
Cong.,  Ist  sess.,  p.  84;  66  iv,  104. 

By  Maj.  Graham,  1857,  piers,  close 
piling,  pile  wharfing,  excavation,  and 
dr^iging,  $128,343.02,  8.  Doc.  42,  35th 
Cong.,  Istsess.,  p.  186;  66,  iv,  104. 

By  Maj.  Wheeler,  1866,  completion  of 
present  channel,  $106,238.04,  66,  iv,  105, 
107,  109;  70,  145;  74,  187. 

By  Lt.  Mackenzie,  1866,  improvement 
at  the  point  recommendea  by  Maj.  Gra- 
ham, $242,272.75,  66,  iv,  107,  109. 

By  Maj.  Farquhar,  1870,  revetment  and 
dredging,  $30,801.75,  70,  42,  43, 139;  74, 
188. 

Extension  of  piers,  revetment,  and 
dredging,  $100,480.65,  70,  148. 

By  Maj.  Mansfield,  1873,  for  pier  ex- 
tension, $50,000,  78,  275,  74,  188,  189; 
76,  ii,  501. 

Pier  extension  and  repairs,  $16,033.80, 
76  ii,  500. 

Pier  extension,  $32,000,  77,  914. 

Completion,  $37,833.40,  79,  165. 
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HOLLAND  (BLACK  LAKE)  HARBOR,  MICH.— Con  tinned. 


1§S9-!I3.    Repair  of  piers,  88, 1827. 

18II3-II4.  460  1.  f.  8Ui)er8tructure; 
north  pier  rebuilt  by  hired  labor.  Mate- 
rial furnished  under  contract  with  Dewar 
&  Wing,  84,  1988. 

18l!l4-ll5«  Repairs  to  piers  by  hired 
labor,  85,  2083. 

ll!l§5-86.  Repairs  to  piers  bv  hired 
lalx)r,  86,  1769. 

Il»!>l7-!il§.  Construction  of  super- 
structure by  hired  labor  commenced,  88, 
1914. 

l§9§-89.  Repairs  to  piers  and  sand 
fences,  89,  2187. 

1889-90.  17,526  c.  y.  dredged,  90, 
2652. 

1899-91.  17,500  c.  y.  dre<lged,  91, 
2697. 

1 89 1  -92.  Repai rs  to  piers  and  revet- 
ments and  construction  of  sand  fence,  92, 
2348 

1893-93.  15,587  c.  y.  dre<lged  and 
gauge  readings  made  for  the  adjustment 
of  the  different  gauges  at  the  harlK^rs  of 
Lakes  Michigan  and  Huron,  93,  2877. 

1893-94.  12,584  c.  y.  dre<iged,  94, 
2206. 

1894-95.  13,997  c.  y.  dredged,  an 
old  wreck  removed,  and  repairs  ma(ie  to 
south  pier,  96,  2793. 

1895-96.  24,733  c.  v.  dredge<l,  84 
c.  y.  stone  removed,  and  456  1.  f.  old 
piers  repaire<l,  06,  2691. 

1896-97.  Over  10,571  c.  v.  dredge<l, 
97  2917. 

1897-98.  12,088  c.  y.  dredged  and 
203  1.  f.  north  i)ier  rebuilt,  98,  2506. 

1898-99.  17,061  c.  v.  dredged,  99, 
2913. 

1 899-1 900.  1 ,51 3  f .  of  harlwr  piers 
and  revetments  repaired;  28,392  c.  v- 
dredged,  1900,  3892. 

Phyfileal  charaetcrlfltlcfi. 

General  characteristic^^  of  Black  Lake, 
70,  145;  76,  ii,  502,  503,  506;  77,  915. 
Be<i  of  marsh  clav,  66,  iv,  106. 
Sand  drift,  73,  2^5. 
Scour  of  sand  Ixitweon  piers,  74,  189. 
Advance  of  shore  line,  76,  ii,  505. 
Description  of,  93,  2877;  97,  2950. 

PlanM.     (Seo  R'^timates.) 

By  J.  R.  Rowes,  1849,  through  cut 
dredged  to  10  f.  joining  Black  I>ake  with 
Lake  Michigan;  parallel  piers  to  20  f. 
of  water  in  I^ke  Michigan.  Auxiliary 
bridge  pier  in  constructing  permanent 
work.  General  plan  api)rove(i  by  Board 
of  P^ngineers  in  1853,  and  recommended 
by  Maj.  Graham;  estimate,  $105,225.78, 
66,  iv,  104;  but  afterwards  modified, 
limiting  pier  extension  to  10  instea<l  of 
20  f.  of  water,  S.  Doc.  42,  35th  Cong.,  1st 
sess.,  pp.  84,  86. 

By  Capt.  Farquhar,  1869,  projection  of 


displaced  portion  of  south  pier  byenrock- 
ment  and  close  piling,  69,  98. 
By  Maj.  Mansneld,  for  reiiairs,  79, 1^ 

Private  i«rork. 

Harbor  improvement  bv  thedtizensof 
the  village  of  Holland  (al>out  1860,  70, 
145)  in  opening  a  new  outlet  for  the 
waters  of  Black  Lake  at  the  most  north- 
erly of  the  two  sit^  proposed  by  Maj. 
Graham,  but  not  the  one  recommended 
by  them.  Poor  condition  of  the  work  id 
1866,  66,  iv,  104,  105;  70,  145;  74,  184; 
76,  ii,  502.  Expenditures  in  improve- 
ment bv  the  harbor  commiisioners  of 
Holland',  $30,000,  66,  iii,  10,  iv,  106. 

Dredging  carried  on  by  the  citizens  of 
Holland,  90,  2652. 

Projects.     (See  E^timaim. ) 

By  Maj.  Graham,  1857,  two  j>arallel 
crib  piers  to  12  f.  of  water,  ami  a  through 
cut  connecting  Black  Lake  with  Lake 
Michigan,  revetted  with  close  piling;  the 
whole  to  l^  dreiiged  to  a  depth  of  12  f.; 
estimate,  $128,343,  S.  Doc.  42,  35th  Cong., 
Ist  sess.,  pp.  85,  89,  175;  66,  iv,  104. 

By  Maj.  Wheeler,  186<),  contimiini:  the 
improvement  begun  by  the  citizcua  of 
Holland.  Pier  extt^nsion  to  1 2  f.  of  water 
in  I^ke  Michigan.  Close  piling  to  12  f. 
of  water  in  Black  I^ke.  Sheathing  in 
cut.  Dre<lging  to  12  f.  in  channel,  esti- 
mate, $106,238.04,  66,  iv,  104,  106;  67, 
24,  106;  68,  33,  121;  70,  145;  74,  187; 
76,  ii,  503.  Reasons  governing  choice  of 
site  for  improving  harl)or  entrance,  06, 
iv,  104,  KXi;  67,  106. 

By  Capt.  Farcjuliar,  1869,  repairs  to  old 
north  and  south  brush  j^iers.  PnHection 
pier  to  sand  hill,  69,  98.  Approved  and 
recommendetl  by  Boinl  of  Engineers,  70, 
146. 

By  Boanl  of  Engineers,  1869,  protec- 
tion of  portion  of  the  south  pier  lately 
built  by  an  enrockment,  69, 104.  Dredg- 
ing at  head  of  cut,  69,  94;  70,  146;  ap- 
prove<l  by  the  Chief  of  Engineen?,  69, 
105;  70,146.  Manner  of  cimstruction  of 
pile  pier  proposed  for  this  and  other 
works  on  Ij&ke  Michigan  approve<l  with 
certain  provisos,  69,  104,  105. 

By  Capt.  Farciuhar,  1869,  to  apply 
$4,000  from  the  appropriation  of  thisnar- 
bor  toward  the  purchase  of  a  dredging 
outfit  forui^eat  this  and  neighboring  har- 
lx)r8,  69,  85. 

By  Maj.  Farquhar,  1870,  further  pier 
extension,  to  depend  on  the  relative  cost 
each  vear  of  dredging  and  pier  building, 
70,  42,  139;  76,  ii,  503. 

By  Maj.  Mansfield,  1873,  pier  exten- 
sion, 74,  188;  76,  ii,  501,  506.  1876,  ex- 
tension of  south  pier  and  repairs  to  old 
work,  76,  102,  ii,  500.  1877,  crib  pier 
extension,  77,  108,  914, 
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HOE.L.A1VD  (BJLACK  LAKE)  HARBOR,  MICH.— Oontinaed. 


The  pTO]ect8  of  1866  and  1873  proposed 
the  formation  of  a  channel  of  entrance  of 
navigable  width  and  not  less  than  12  f. 
deep,  by  pier  extension  and  dredging. 
Estimated  cost  in  1866,  $106,238.04,  66, 
iv,  104,  83,  1827.  From  1852  to  1884, 
$238,673.23  had  been  expended,  and  had 
resulted  in  obtaining  a  channel  of  en- 
trance 9  f.  deep,  84,  1988,  1989. 

In  1883  Capt.  Lock  wood  proposed 
placing  an  additional  crib  50  f.  long  at 
the  outer  end  of  each  pier,  and  completing 
the  repairs  to  the  piers  at  an  estimated 
cost  of  $35,000,  84,  1989. 

In  1891  Maj.  Ludlow  proposed  the 
completion  of  the  improvement  by  pier 
extension,  repairs,  and  dredging;  esti- 
mated cost,  $45,000,  91,  2697. 

By  Capt.  Townaend,  1897,  extending 
north  pier  800  f.  and  south  pier  700  f., 
and  dredging  a  16-f.  channel,  and  also 


repair  of  existing  structures;   estimate, 
$240,000,  97,  2950;  (drawings),  99,  2916. 

Survey§. 

Directed  by  Maj.  Graham,  1856,  S. 
Doc.  42,  35th  Cong.,  1st  Sess.,  p.  84. 

Directed  by  Maj.  Wheeler,  1866,  made 
by  Lt.  Mackenzie,  66,  iv,  104,  105;  67, 
106;  76,  ii,  502. 

Directed  by  Maj.  Wheeler,  1868,  76, 
ii,  503. 

Directed  by  Maj.  Farquhar,  1869, 1870, 
1871,  76,  ii,  504. 

Directed  by  Maj.  Mansfield,  1874,  76, 
ii,  505. 

Soundings  taken,  1877,  78, 1211. 

Survey  with  a  view  to  obtaining  a 
depth  of  16  f.  ordered  by  act  of  June  3, 
1896,  made,  1897,  by  Capt.  Townsend, 
(see  Projects),  97,  2950. 

Maps.     66,  No.  5. 


HOLIHl^S  HOLE,  MA^^.^     (See  Marhlehend  Harbor,  Mass.) 

HOI^MES  RIVER,  FL.A.  AIVD  A1.A.&     (See  Choctawhatchee  River; 

Lagrange  Bayoii,  Fla. ) 


Engineers. 

Chief  ob'  Engineers.  Reports,  80, 
141;  81,  189;  82,  185. 

Engineer  in  Charge.  Capt.  A.  N. 
Damrell.     Report,  82,  1308. 

AssiOTANT.  H.  Haines.  Report,  82, 
1.308. 

Plans. 

By  Capt.  Damrell,  1881,  for  removing 
snags  and  similar  ol)structions  from  the 


mouth  of  the  river  to  a  point  35  miles 
above;  estimate,  $5,000,  82,  1308. 

Survey. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Capt.  Damrell 
(report  favorable),  82,  1308. 


H0L.ST01W   RIVER,  TE!VN.  AlVD  VA. 


Commerce. 

Description  of,  1900,  3065. 

Enfrfneerfi. 

Chief  of  Engineers.  Report^,  80, 
190;  81,  258;  85,  279;  87,  236;  99,  410; 
1900,  469. 

Engineers;  in  Charge: 

Maj.  W.  R.  King.  Reportf»,  81,  1878; 
86,  1773. 

Lt.  Col.  J.  W.  Barlow,  lioport,  87, 
1772. 

Maj.  D.  C.  Kingman,  liXK).  Reports, 
1900,  3a58,  3063. 

Assist  A  nts  i 
W.  G.  Sanborn.     Report,  81,  1880. 
C.  A.  Ix)cke.     Report,  87,  1773. 

Phyaieal  etaaraeteriiiliefi. 

Description  of,  81,  1880;  87,  1774; 
1900,  3060. 

rtRnrvey— Report,  Apr.  24,  182fi.     (H.  Doo.  No.  48'2.  551  h  Coiiff..  2<i  sesn.) 
b  Examination— Report  ifavonible).  .Ian.  is,  lHir>.     (H.  Doc.  No.  4S2,  55th  Cong..  2<1  f^os-s.) 
rSurvey— Report  July  15,  1832,  estimate  (incliuling  Tennes.seo  River),  ^58,161.27.    (H.  Dtx*.  No.  482, 
55th  CJong.,  3<1  hcms.) 


Plans. 

By  Maj.  King,  1881,  channel  from  60 
to  8*0  f.  wide  and  IJ  f.  deep  at  extreme 
low  water,  for  a  distance  of  171  miles, 
from  Saltville  to  North  Fork  junction,  to 
be  secured  by  rock  excavation,  wing-dam 
construction,  and  the  removal  of  trees 
and  snags.  Estimate,  $242,913,  81, 1879, 
1883,  1885. 

By  Lt.  Gol.  Barlow,  improved  channel 
100  f.  wide  and  20  in.  deep  at  low  water, 
from  the  Forks  to  Knoxville,  a  distance 
of  154  miles,  by  removal  of  obstructions 
and  contraction  of  channel  by  wing-dams. 
Estimate,  $347,000,  87,  1773. 

Surveys. 

Survev   made  about  1832.     (H.  Doc. 
482,  55tli  Cong.,  2d  sess.) 
Ordered  by  act  of  June  14,  1880,  made, 
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HOL.STOW  RIVER,  TE5m.  AMD  YA.-Oontmued. 

1880,  under  diriH^tion  oi  Maj.  Kinjf,  81,  '      Examination  and  gorvey  of  Hokton 
1878.  River,  from  ita  mouth  to  KingportjTenn., 

Survey  made  al)out  1881  (estimate  <*ofit  ;  oniere<l  by  act  of  Mar,  3,  1899.  Preliin- 
of  improvement,  $322,913).  (H,  Doe.  ;  inary  rejwrt  submitted,  1899,  bv  Maj. 
482,  55th  Cong.,  2<l  sea^.)  Kingman,  1900,  3059. 

Examination  ordered  bv  act  of  Aug.  5,  ; 
1886,  maile  under  direction  of  Lt  Col. 
Barlow,  87,  1772. 

MOR RACKS,  RD.     (See  ChincoUague  Bay  to  Delaware  Bay.) 

UORROCKS  IXLET,  RD.     (Si^  Iklauxireline,  etc.) 

HOROCIIITTO  RIVER,  RISS. 

Appropriation.  Barn,  (<nag8,  etc.,  obstruction,  03, 1840; 

1899,  $16,000,  09,  1863.  "  07,  1778. 

Commerce.  i  projects. 

Description  of,  08,  1840;  07,  1778.  By  Maj.  Quinn,  1898,  for  dredging  ob- 

3,815  tonrt  annually,  18^*9,  1000,  2281.  ,  structions  mouth  to  the  Yazoo  and  Mi»- 

ContraetH.  '  ^i^^ippi  Valley  Railroad,   60  miles,  for 

1899.    J.  H.  Ganiner,  hire  of  snag-  boats  drawing  6  f. ;  eetimate,  $16,000, 98, 

ging  plant,  $(52.:^)  i>er  day  of  eight  houn*  ;  l-*^^;  00,  1862. 

($13,98(i.:i5),  1000,  2281.  Surrey. 
EnKlneem.  Examination  ordered  by  act  of  July  5, 

Chief  of    Enoinkers.      Reports,   85,  ,  i?«^»    i"a*ie    under   direction   of  Capt 

225;  03,  251;  07,  2^)1;  08,  281;  00,  3,37;  Turtle  (report  unfavorable),  86, 1429. 
1000  382.  Examination,  mouth  to  the  Louisville, 

Tr»T,wJB...„r  ,*,  r-n  »..=..  New  Orleans  and  Texas  Railroad  bridjn^, 

/w   T  T^wVr     ii  »^.f  QK   1.19Q  '  ordere<l  bv  act  of  July  13,   1892,  inaiU- 

Oft  is'tg-  a7  1777-  Oft  ustj-  Oo4l8«"  report  by  Ma].  Quinn,  improvement  not 
^^VlirH  M  AdkS"  }m  ®?S;^rt;  i  rJ.r^  ^y  »•  ^-  -*i  <^-  E-).  1892.  93. 
iifuu,  z-fHi.  ,      Examination,   mouth    to    YawK)  and 

Aj«iotant:  Mississippi  Valley  Railroad,  ordereii  by 


C.  D.  Anderson.     Report,  85,  1429. 
P.   H.  Thomson.     Rei)ortfl,  03,   1840; 
07,  1778. 


act  of  June  3,  1896,  made,  1897,  under 
direction  of  Maj.  Quinn  (report  favora- 
ble), 07,  1777. 


Oneratlona  '      Concurrent     resolution     of    Congress 

Itl99-I900.    5.(58«  ol^tnictiona   re-     "^^^^  ^o""  P'-"*  *"<>  estimate _of  cost  of 


improving  river,   mouth   to   Yazoo  and 
Mississippi  Railroad;  submitted  by  Maj. 


moved,  1000,  2280. 

Pliyiilcal  i*iiaraeterifiti€fi.  Quinn,  1898,  08,  1489. 

Description  of,  03,  1840;  07,  1778.         ! 

MOMOSASSA  BAY,  FLA. 

Eniclncerfi.  '  Survey. 

GniKK  OF  ENGiNEEiia.    Report,  85,  214.  I       Examination  ordered  by  act  of  July  5, 
Engineer  in  Charcje.    Maj.  A.  N.  Dam-     1884,  made  under  direction  of  Maj.  Dam- 


rell.     Report,  85,  1373. 

Projects. 

In  1884  improvement  would  cost  from 
$100,000  to  $180,(KK),  86,  1373. 


rell  (report  unfavorable),  85,  1373. 


lIOmOSASSA  RITER,  FL.A. 


Commeree. 

Description  of,  80,  1353. 

EiiS[lneerK. 

Chief  of  En(jineeks.    Reix)rt,  80, 174. 

KN(iiNEBR  IN  CiiAutiE.    Capt.  AV.  M. 
Black,  1888.     Report,  80,  1353. 

AsisTANT.    Lt.  D.  D.  Gaillard.    lit^jwjrt, 
80,  1354. 


Physical  ctaaracteii«tles. 

Description  of,  80,  1354. 

Survey. 

Examination  ordered  bv  act  of  Aug.  11, 
1888,  made,  1889,  under  dfrection  of  C^pt- 
Black  (report  unfavorable)  80,  1353. 
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HOODS  CAJtf  Al«.     (See  Puget  Sound. ) 

HORN  ISLAND.     (See  Pascagoula  Harbor  and  River,  Mum.) 

HORSESHOE  SHOALS.     (See  Delaware  River.) 

HORTON  POINT,  N.  Y.— Breakwater. 


Commerce. 

NeoeBsity  for  harboTS  of  refage  on  Long 
Island  Sound,  85,  701. 

Engineers. 

Chief  of  Engineers.    Report,  86,  95. 
Engineer   in  Charge.    Lt.   Col.   W. 
McFarland.    Report,  86,  701. 

Plans. 

Harbor  of  refage  would  coet  not  lees 


than  11,000,000;  selection  of  site  should 
be  niade  only  after  careful  study  of  the 
whole  coast  line,  86,  702. 

Survey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Col.  McFar- 
land (see  Flam),  86,  701. 


HOSPITAL.  POINT,  TA. 


Enf^eers. 

Chief  of  Engineers.    Report,  89, 120. 
Engineer  in  Charge.     Lt.  G.  J.  Fie- 
beger,  188».    Report,  89,  964. 

Physical  characteristics. 

Description  of,  89,  964. 


Surrey. 

Examination  ordered  by  act  of  Am;. 
11,  1888,  made,  1889,  under  direction  of 
Lt.  Fiebeger  (report  unfavorable),  89, 
964. 


HOUm A.     ( See  Black  Bayou,  La. ) 
HOrSATONlC  RIVER,  CONN. 


Appropriations. 

1870, 

«|2,700,  79,  346. 

1871, 

16,000,  71,  86. 

1872, 

15,000,  72,  83. 

1873, 

10,000,  78,  91. 

1874, 

10,000,  74,  102. 

1875, 

5,000,  76,  105. 

1878, 

5,000,  78,  52. 

1880, 

2,000,  80,  461. 

1881, 

2,000,  81,  602. 

1882, 

2,000,  82,  616. 

1884, 

2,500,  84,  651. 

1886, 

5,000,  86,  643. 

1888, 

35,000,  88,  552. 

1890, 

35,000,  90,  634. 

1892, 

20,000,  92,  683. 

1894, 

25,000,  96,  790. 

1896, 

25,000,  96,  705. 

1899, 

15,000,  99,  1167. 

Total 

I,  231,200 

Commerce. 

Important,  73,  1019;  72,  894. 
Obstructions  to  navigation,  72,  894. 
Description  of,  97,  983. 

Contracts. 

ISTl.  R.  W.  Meyers,  dredging,  18 
cents  per  c.  y.;  rock  removal,  151.90  per 
c.  y.,  71,  779. 

ISra.  F.  H.  Smith,  dredging,  23.95 
cents  per  c.  y.,  72,  891.  A.  A.  Bouker, 
building  emliankuient,  72,  891. 

a  Allotments 


1877.  M.  F.  Brainard,  dredge,  scows, 
and  tug,  77,  215. 

1878.  J.  M.  Seward,  dredging,  16 
cents  per  c,  y.,  79,  344. 

I89I.  J.  M.  Seward,  dredging,  16 
and  20  cents  per  c.  y.,  81,. 602.  J.  Mc- 
Dermott,  dredging,  23  cents  per  c.  y.,  82, 
617. 

1885.  Lewis  &  Merwin,  dredging, 
86,  643. 

1886.  F.  H.  Smith,  removal  of  Davis 
Rock  and  jetty,  87,  609. 

1889.  R.  Parrott,  hire  of  dredging 
plant,  $8.50  per  hour,  89,  692.  \Vm.  H. 
Morton,  riprap  granite,  $1.49  j)er  ton,  89, 
692. 

1 890.  Brown  &  Fleming,  break wat€*r 
extension,  total  of  $26,600,  91,  777.  R. 
Parrott,  hire  of  dredging  plant,  $16  i>er 
hour,  91,  777. 

1893.  E.  Brainard,  dredging  18,300 
c  y.,  at  24i  cents  per  c.  y.,  93,  934. 
Brown  <fe  Fleming,  $1.12  pert,  for  break- 
water Btone  ($8,400),  93,  936.  W.  H. 
Beard,  dredging,  hire  of  dredging  plant, 
$18.50  per  hour,  93,  936. 

1893.  D.  V.  Howell,  dike  constnic- 
tion,  stone  at  $1.27  per  long  t.  ($2,540), 
93,  936. 

1894.  S.  &  E.  S.  Belden,  stone  for 
breakwater,  $1.09  per  long  t.  ($25,0a)), 
96,  790. 

1896.  S.  &  E.  S.  Beldon,  736 1.  stone, 
$1.33  pert.,  96,  704. 

for  survey. 
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1§06.  R.  (t.  <&  J.  S.  Packard,  dredg- 
ing, 19}  cente  perc.  v.,  s.  m.  ($7,000,)  96, 
706. 

1997.  8.  &  E.  S.  Belden,  repairs  to 
breakwater,  etone,  at  $1.11  per  groes  t. 
($6,6(30).  J.  P.  Randerson,  dre<lging,  2:^^ 
cents  per  c.  y.  ($11,750).  97,  958.  Last 
contract  pric^e  reduced  to  20  cents,  ma- 
terial l)eing  place<l  on  shore,  98,  959. 

1900.  Newburgh  Dredging  Co., 
dredging,  28  cents  per  c.  y.  ($4j999.40), 
1900,  1338. 

Docnmentii.     (Not  published  in  re- 
ports.) 
H.   Doc.  62,  4l8t  Cong.,  2d  seas.,  70, 
452.     H.   Doc.  95,  4l8t  Cong.,  3d  sess., 
71.  777. 

Eiii^lneert. 

Chief  op  Engineers.  Reports,  70, 31, 
76;  71,85;  72,  83;  73,  91;  74,  102;  75, 
104;  76,  52;  77,47;  78,52;  79,58;  80, 
79;  81,  93;  82,  94;  83,  90;  84,  96;  85, 
85;  86,  85;  87,  48;  88,  50;  89,  62;  90, 
56;  91,  69;  92,  73;  93,  79;  94,  71;  96, 
80;  96,  77;  97,  92, 105;  98,  97;  99, 110; 
1900,  126. 

Engineers  in  Charge: 

Maj.  D.  C.  Houston,  1870.  Reiwrt,  70, 
454. 

Maj.  G.  K.  Warren,  1870-75.  Reports, 
70,  452;  71,  777,  781;  72,  891,  893;  73, 
1013;  74,  ii,  261. 

Maj.  J.  W.  Barlow,  1875-83.  Rei)ortP, 
76,  ii,  256;  76,  226;  77,  215;  78,  403; 
79,  344;  80,  460;  81,  601;  82,  615. 

Lt.  Col.  W.  McFarland,  188:^-86.  Re- 
ports, 83,  518;  84,  650;  86,  649. 

Lt.  Col.  D.  C.  Houston,  1886-92.  Re- 
ports, 86,  (542;  87,  606;  (C-ol.)  88,  551, 
554;  89,  688;  90,  631;  91,  773;  92,  680. 

Lt.  Col.  11.  M.  Robert,  1893-95.  Re- 
ports,  93,  932;  94,  654;  (C^l.)  96,  787. 

Maj.  H.  M.  Adams,  1896.  Report,  96, 
703. 

Maj.  8.  S.  Leatih,  1897-.  Reports,  97, 
956,979;  98,959;  99,1166;  1900,1337. 

Ahsihtants: 

T.  (;.  KlliP,  70,  453;  72,  893. 

W.  S.  P:<hvardH,  70,  453;  72,  893.  Re- 
port, 71,  785. 

H.  Harding,  lieports,  72,  894;  73, 
1015. 

H.  N.  Bal)oock.     Report,  74,  ii,  263. 

T.  N.  Lincoln.     Report,  76,  ii,  257. 

G.  H.  Bimie.     Report,  78,  347. 

EstfmatCfi.     (S(h?  Plam  and  PrifjecU.) 
By  Maj.  Warren,  1871,    seawall   and 

filling,  $130,700;     breakwater,  $237,775; 

dredging  at  outer  bar,  $12,000,  71,  783. 
By  W.  S.  M wards,  low-water  channel 

7  f.  in  depth,  $24,486,  71,  711,  786. 
By    H.    Haniing,    1872,    removal    of 

Drew's  Rook,  $6,285,  72,  895.     Building 

a  wing  dam  at  Drew's  Rock,  $627,  72, 895. 


By  H.  Harding,  1873,  widening  and 
deepening  channels  and  removing  rocks, 
$58,000,  73,  1019. 

Operations. 

lS74^7t.  Operations  commenced, 
71   779. 

1871-73.  AVingdamboiltatSowand 
Pigs  Rocks;  28,922.4  c.  y.  dredged  from 
Drew's  Bar,  making  channel  S  f.  wide 
and  7  f.  deep;  9,447.85  c.  y.  dred^ 
from  Mill  Bar,  making  channel  42  f.  wide 
and  7  f.  deep,  72,  83,  893,  894;   79,  346. 

187d-73.  7,739  c.  y.  dredged  from 
channel  between  Derby  and  Huntinieton; 
channel  1,500  f .  long,  42  f.  wide,  and  6  L 
deep;  20,385  c.  y.  dredged  from  Two- 
Mile  Island  Bar; 'channel  2,300  f.  long, 
75  f.  wide,  and  7  f.  deep;  426  c.  y.  depos- 
ited on  jetty,  73,  91,  1013,  1018;  74, 
ii  263"  79  346. 

'1873-74.  Removing  2,246  c.  y.  of 
ballast;  dredging  17,019  c.  y.  at  Mill  Bar, 
5,052  c.  y.  at  Drew's  Bar,  70,197  c,  y.  at 
Crofut's  Bar,  74,  102,  ii,  262,  263. 

1874-75.  7,883  c.  y.  dredged  from 
Two-Mile  Island  Bar;  1^795  c.  v.  from 
Drew^'s  Bar;  10,691  c.  y.  from  dunting- 
ton  Dock;  7,186  c.  y.  from  Crofut's  Bar, 
76,  104,  ii,  256,  257,  258.' 

1875-76.  1,636  c.  y.  dredged  fn»m 
channel  at  Drew's  Rock,  76,  52,  226. 

1876-77.  21,682  c.  y.  dredged  from 
channel  at  Drew's  Rock,  77,  47,  215. 

1878-79.  26,222  c.  v.  dredged,  79, 
58,  347. 

1880-81.  9,290  c.  y.  sand  dredged 
from  channel,  81,  601. 

1881-8il.  7,818  c.  v.  dredge<i  from 
channel,  82,  616. 

1885-86.  14,394  c.  y.  dredged,  86, 
643. 

1886-87.  37,494  c.  y.  dredged  from 
bar  at  mouth  of  river  without  cost  to  the 
United  States;  169  c.  y.  rock  removed 
from  Drew's  Rock,  87,  607. 

1887-88.  Removal  of  Drew's  Rock 
and  jetty  comoleted  to  a  depth  of  7  f. 
m.  1.  w;  tidal obser^'ations  taken, 88,  532. 

1889-90.  5,063  t.  of  granite  riprap 
delivered  in  breakwater;  35,674  c.  v. 
dredged,  90,  633,  634. 

1 896-91.  7,443 1.  of  stone  delivered 
in  the  breakwater,  completing  2,090  1.  f.; 
2,176  c.  y.  dredged,  91,  775. 

1891-93.  17,150  t.  nprap  granite 
placed  in  the  breakwater,  extending  the 
same  1 ,282  f. ;  13,613  c.  y.  dredge*!,  92, 682. 

1893-93.  22,208  c.  y.  dredgeti,  and 
3,300  t.  stone  placed  in  breakwater,  93, 
934. 

*  1 893-94.  15,861  c.  y.  dredged ;  5,482 
t.  stone  placed  in  breakwater,  and  2,045 
t.  stone  placed  in  bank  below  Stratford, 
94  657. 

1894-95.  7,197  t.  stone  placed  in 
breakwater,  96,  789. 
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1895-96.  7,446  t.  stone  placed  in 
breakwater,  and  5,074  c.  y.  dredged,  96, 
704. 

1896-97.  At3out36,000c.y.  dredged, 
and  6,652  t.  stone  placed  in  rei)air  of 
breakwater,  97,  957. 

1897-98.  53,355  c.  y.  dredged,  98, 
959. 

Physical  characteristics. 

Deecriptions  of,  70,  454;  71,  781,  784; 
72,  894,  895;  73,  1016-1019;  74,  ii,  263; 
75,  ii,  256;  86,  642;  88,  551. 

Table  of  tidal  ol>servations,  71,  779, 
785;  78,  1013,  1015. 

Effect  of  jetty  at  Drew's  Rock,  75,  ii, 
256;  76,  226;  77,  216;  98,  932;  96,  703; 
97,  980. 

Distances  above  Long  Island  Sound  to 
tbe  principal  bars  and  other  points  on 
the  river,  96,  703. 

Plans.     (See  Estimales  and  Projects. ) 

By  Maj.  Warren,  1871,  improvements 
of  mouth  of  river  by  a  sea  wall  2,100  f. 
long  and  12  f.  high  above  m.  1.  w.,  8  f. 
wide  at  top  and  14  f.  wide  at  m.  1.  w., 
and  by  closing  new  outlet  with  riprap 
and  brush;  also  to  build  a  breakwater 
2, 100  f.  long  and  6  f .  wide  on  top,  with 
Imtter  4  to  1  to  foundation,  latter  to  be 
of  stone  thrown  to  slope  and  paved  and 
protected  at  foot  by  riprap;  finally,  to 
ulredge  a  channel  through  outer  bar  200 
f.  wide  and  7  f.  deep;  total  estimate, 
|;:J80,475,  71,  782. 

By  H.  Harding.  1872,  removal  of 
Drew's  Rock;  estimate,  $6,285,  72, 
895. 

By  Maj.  Barlow,  1877,  removal  of  jetty 
and  Drew's  Rock,  77,  215;  78,  52,  403; 
79   344. 

By  G.  H.  Birnie,  1879,  removal  of 
jetty,  79,  348. 

Private  iirork. 

Dredging  done  by  oystermen  on  the 
outer  bar  an  aid  to  improvement,  97, 
985. 


Projects.     (See  Edimates  and  Ptorw. ) 

In  1871  Maj.  G.  K.  Warren  proposed 
the  formation  of  a  channel  100  f.  wide 
and  7  f.  deep  from  Derby  to  Long  Island 
Sound  by  dredging  and  the  construction 
of  jetties,  also  the  formation  and  protec- 
tion of  a  dredged  channel  at  the  moutli  by 
a  breakwater  from  Mil  ford  Beach;  esti- 
mate, $4(^,961,  71,  781,  783,  786;  86,  642; 
87,  606. 

In  1879  Maj.  Barlow  proposed  a  riprap 
jetty  in  place  of  the  j>reviously  proi)osed 
breakwater,  79,  345;  87,  607. 

In  1884,  after  an  aggregate  appropria- 
tion of  $71,200,  Lt.  Col.  McFarland  pro- 
posed the  removal  of  Drews  Rock  and  the 
construction  of  the  riprap  jetty  as  per 
previous  projects;  estimate,  t»30,000,  84, 
650,651;  87,607. 

In  1887  Lt.  Col.  Houston  recommended 
the  extension  of  a  riprap  breakwater  from 
Milford  Beach  to  the  12-f.  curve  of  depth, 
and  the  dredging  of  a  channel  7  f.  deep 
and  200  f.  wide  through  the  bar  at  the 
mouth  of  the  river,  and  thence  to  Derby 
a  channel  100  f.  wide;  estimate,  $202,000, 
87,  608;  91,  774;  92,  681. 

In  1897  Maj.  Leach  estimated  it  would 
cost  $19,000  to  improve  the  river,  and 
that  $4,000  would  be  recjuired  every  alter- 
nate year  for  maintenance,  97,  985. 

Surveys. 

Surveys  ordered  and  in  progress,  70, 
31,  76;  71,  85,  785 

By  W.  S.  E<Uvards,  1871,  72,  893,  895. 

By  H.  Harding,  1873,  of  river  at  the 
mouth  and  at  Derby  and  Huntington,  78, 
1015,  1018. 

By  H.  N.  Bal)cock,  1874,  from  Mill  Bar 
to  railroad  bridge,  74,  ii,  264. 

Examination  of  river,  1879,  79,  344. 

Survey  ordered  by  act  of  June  3.  1896, 
made  by  Maj.  Leach,  1897  (report  favor- 
able).  (See  Projects.)    97,979. 

Maps. 

Section  of  proposed  sea  wall,  71,  782; 

82,  616;  86,  642;  87,  608. 


HOIJSTOIV,  TEX.     (See  GaheMon  Bay.) 
01JDSO]V  BAY,  PASCO  COUIKTY,  FLA. 


Commerce. 

Description  of,  1900,  2074. 

Commerce,  1897-99,  inclusive,  was  esti- 
mated at  $36,985,  $78,781,  and  $131,525, 
respectively,  1900,  2067. 

Engineers. 

Chief  op  Engineers.  Reports,  99, 288; 
1900,  327. 

Engineer  in  Charge.     Capt.  H.  Jer- 
vey,  1900.     Reports,  1900,  2066,2069. 
Assistants  ' 

W.  H.  Caldwell.  Reports,  1900,  2068, 
2071. 

P.  B.  Bird.     Report,  1900,  2073. 

Physical  characteristlcft. 

Description  of.     Town  of  Hudson  on 


shoal  west  coast  of  Florida,  about  60 
miles  distant  from  Tampa  Bay  entrance, 
and  15  miles  north  of  Anclote  Keys.  The 
indentation  of  the  coast  (bay)  is  hardly 
noticeable.     1900,  2066. 

Projects. 

Capt.  Jervey  estimated,  1899,  it  would 
cost  not  less  than  $200,000  for  a  navigable 
channel  6  f.  deep  m.  1.  w.,  and  bottom 
width  60  f.,  1900  2070. 

Snrreys. 

Examination  and  survey  ordered  by 
act  of  Mar.  3,  1899,  ma^le,  1899,  under 
direction  of  Capt.  Jervey  ( report  unfavor- 
able ) .      (See  Projects. )  1 900, 2066,  2069. 
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Englneem. 

Chibp  of  Knginbbkh.    R('iK>rt8, 87, 229; 
91,  274,  2218. 
Enginbeim  in  Charge: 

Maj.  C.   J.   Allen,  1886.     Report,  87, 
1723. 

Maj.  W.  A.  JoncH,  1891.     Report,  91, 
2219. 

AHHiwrANT.     F.  T.  Hampton.      Report, 
87,  1723. 


Pbjrsleal  etaaracterlftUci. 

Deecription  of,  87,  1723;  91,  2219. 

Snrveyfi. 

Kxamination  ordered  hy  act  of  Aog.  5, 
1886,  made,  1886,  under  direction  of  Maj. 
Allen  (rejwrt  unfavorable),  87,  1723. 

Examination  ordered  by  act  of  Sept.  19, 
1890,  made,  1891,  under  rfirection  of  Maj. 
Jones  ( report  uniayorable ) ,  9 1 ,  2221 . 


HUDSON  RIVER,  N.  Y.«      (See  (ire<it  Lakett;  Harlem  River;  New  York  Harhor; 

Xyack  Harbor;  Rondout  Harbor;  Tbrrytoim,  N.  Y. ) 

Part8.  AppropriatJODfi. 

A.— Troy  to  New  BalUmoro |4,W6,444..'i6 

B.— At  Jersey  City 25.000.00 

C— Kills  iHland  t4i  (VmstHblo  H(M)k;  in  fnmt  of  Jeraey  City  and  H(>b(»keii;  Wcehawkeii 

to  Beixen  Point.  N.  J 

I). — Troy  to  mouth  of  canal 

E. — ^New  Baltimore  to  CoxMuekie 


Total 4,671,444.86 

Part  A.— HudNon  River,  Troy  to  Nciir  Baltimore,  91.  Y. 


Appropriations. 

1S:U,  |70,()00  00,  66,  iii,  29,  iv,  215. 
lOO.OOt.OO,  66,  iii,  2i),  iv,  215. 
1(K),000.00,  66,  iii,  29,  iv,  215. 
100,(K)0.(X),  66,  iii,  2^),  iv,  215. 
50,000.00,  66,  iii,  29,  iv,  215. 
ft 33,000.00,  (allotment),  66, 

iii,  20, 21, 29,  iv, 
215;  67,  441. 
50,000.00,  66,  iii,  21,  29,  iv, 

215;  67,  442; 
77,  226. 
305,188.00,  67,  441. 
85,000.00,  (allotment),  68, 

25,  64,  712;  69, 
55;  70,  432. 
f 89, 100.00,  (allotment),  69, 

22,  55. 
40,000.00,  70,  73;  71,  82. 
40,000.00,  71,  82. 
40,000.00,  72,  79,801. 
40,(KX).00,  73,  84. 
40,0(X).00,  74,  94,  ii,  159. 
40,000.00,  76,  100,  ii,  199. 
50,000.00,  76,  54,  238;  77, 

49,  226. 
70,000.00,  78,  55,  412. 
30,000.00,  79,  60,  369. 
20,000.00,  80,  474. 
15,000.00,  81,  619. 
10,000.00,  82,  643. 
30,000.00,  84,  699. 
26,250.00,  86,  669. 
75,000.00,  88,  593. 
150,000.00,  90,  696. 
187,500.00,  92,  746. 
500,000.00,  93,  1016. 


ia36, 
1837, 
IKW, 
18o2, 
1864, 


186*3, 


1867, 
1868, 


1869, 

1870, 
1871, 
1872, 
1873, 
1874, 
1875, 
1876, 

1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1893, 


Appropriations — CV)ntinued. 

1894,  $145,000.00,  96,  909. 

1895,  500,000.00,  96,  909. 
480,000.00,  96,  836. 
475,000.00,  97,  1006. 
160,406.56,  98,  Id'A. 
100,000.00,  99,  1297. 
400,000.00,  1900,  1492. 


1896, 
1897, 
1898, 
1899. 
1900, 


Total,  4,646,444.56 

C^mmeree. 

Deecription  of,  67,  412;  68.  711;  70, 
428;  71,  723;  72,  802;  73,  934;  76,  237; 
77,  226. 

Opposition  of  Schuyler  Steam  Tow-Boat 
Line  to  plan  of  improvements,  80,  480, 
486;  86,  690. 

Estimated  annual  valuation  of,  89, 
759. 

Amount  and  value  of  the  commerce  of 
the  Hudson  River,  90,  698;  92,  761. 

Contracts.'^        • 

1866.  E.  R.  Seward,  stone,  66,  iv, 
216. 

1§67.  E.  R.  Seward,  stone;  M. 
Lewis,  materials,  67,  444.  E.  R.  Sew- 
ard, materials  and  labor;  R.  N.  Gere, 
materials  and  labor;  William  Fuller,  ma- 
terials; S.  Cunliff,  materials,  67,  444; 
68,  720,  721.  J.  L.  Powley,  material^; 
Thomas  Flood,  materials  and  labor;  J. 
Hutchinson,  materials;  M.  O.  C^dwell, 
materials;  T.  S.  Van  Hovenbui^h,  dredg- 
ing, 68,  720,  721. 

1§6§.  E.  R.  Seward,  materials  and 
labor;  R.  N.  Gere,  materials  and  dredg- 

Above  and  below 


aWatorford  to  Schodac  Isluiul.     Sun'ov— Report  1831.  estimate  9221,504.10. 
Albany.    Survey— Kcport  Nf)v.  30.  IM^.    lb.  Doc.  No.  I«2,  55th  Cong.,  2d  eeas.) 
b  Erroneously  cnllcHl  $;y),ooo.  66.  il.  24,  28,  iii,  29. 
o  Erroneously  called  890,000.  69,  3a5;  70,  432;  77,  226. 
dBldfi  tlxrown  out  for  attempts  to  defraud  the  Government,  7«,  iL,  159;  for  infonnallty,  76,  ii,  200. 
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ing;  J.  L.  Powley,  materials;  D.  Davis, 
materials;  Templeton  &  Payne,  labor; 
Plant's  Manufarturinff  CJonipany,  mate- 
rials; C.  B.  Benson,  labor;  8.  Stronj;,  ma- 
terials; AVhite  &  Boynton,  materials  and 
labor,  68,  720,  721. 
1870.     E.  R.  Seward,  removing  rock, 

71,  720;  72,799,800;  78,932;  74,  ii,  158. 
1§71.    J.  De  Lacev,  buildinj;  dike, 

72,  800. 

1873«     C.   Johnson,    building    dike, 
76,  ii,  195. 
1973.    J.  De  Lacey,  building  dike, 

74,  ii,  159;  75,  ii,  195. 

1§74.  J.  De  Lacey,  repairing,  75,  ii, 
195,  196.     W.  D.  Fuller,  building  dike, 

75,  ii,  195. 

1§75.     J.  H.  Marshall,  building  dike, 

76,  236,  238. 

1§76.  W.  D.  Fuller,  building  dike, 
77,227. 

1877.  J.  H.  Marshall,  building  dike, 
78,  412. 

1878.  J.  H.  Marshall,  building  dike. 
W.  D.  Puller,  materials  and  labor.  79, 
370. 

1881.  Stanton  &  Doyle,  rock  re- 
moval, 82,  642,  644.  W.  D.  Fuller,  dike 
construction,  82,  642,  644. 

1882.  Luce  &  Iloskins,  riprap  stone, 
83,  528. 

1886.  J.  B.  Marshall  &  Co.  and  W. 
D.  Fuller,  renair  of  dikes,  87,  657. 

1890.  Wm.  Fuller  &  Sons,  pine  piles, 
11 J  cents  j)er  1.  f. ;  round  timl>er,  7 J  cents 
per  1.  f. ;  square  timber,  $39  per  ^I  f.  B. 
M. ;  spike  and  wire,  S}  cents  per  lb. ;  rub- 
blestone,  94  cents  per  c.  v.,  and  large 
stone,  $1.28  per  c.  y.,  00,  698. 

1891k  Wm.  Fuller  &  Sons,  dike  con- 
straction  and  repair,  U)ia\,  $36,054,  91, 
876.  P.  W.  Myers,  dredging,  14J  cents 
I)er  c.  y.;  E,  M.  Payne,  dredging,  17?, 
cents,  n;  cents,  and  ^1.9  cents  per  c.  y., 
91,  869. 

1893.  P.  S.  Ross,  removing  rock  and 
sand  covering  in  place,  $5,  an([  50  cents 
pershort ton,  respectively  ($9r)5,000) ;  VA- 
wards,  Howlett  &  Thompson,  dike  con- 
stniction  (timber,  stone,  ironwork,  etc.), 
aggregate,  $231,302;  dredging,  4,620,000 
c.  y^,  20.7  cents  per  c.  y.  ($956,340) ,  93, 

1895.  J.  J.  Cuddy,  paving  of  dikes, 
21  cents  per  s.  y.  ($4,380),  95,  909. 

1896.  W.  Parrott,  construction  and 
repair  of  dikes  (piles,  ironwork,  stone, 
etc.),  aggregate,  $22,777.50,  97,  1007. 
Edwards,  Howlett  &  Thompson,  supple- 
nientary  to  contract  of  1892,  dredgmg, 
700,000  c.  y.,  38  cents  per  c.  y.,  increased 
price,  97,  999;  98,  1048. 


1897.  AV.  D.  Fuller,  furnishing  nib- 
blestone,  94  cents  per  c.  y. ;  paving  stone, 
$1.95jperc.  y,  ($6,027),  98,  1055. 

1899.  Kirk,  DriscoU  &  Co.,  con- 
struction and  repair  of  dikes  (piles,  tim- 
ber, ironwork,  stone,  etc.),  aggregate, 
$49,782,  99,  1298. 

1900.  J.  Du  Bois,  construction  and 
repair  of  dikes  (piles,  timl)er^  ironwork, 
stone,  and  dredging),  aggregate,  $121,- 
007.50,  1900,  1453. 

Open  market  agreements  for  removal 
of  wrecks,  furnishing  stone,  dre<lging, 
ete.,  93,  1009,  1010;  94,  727;  95,  903; 
96,  829,  97,  999. 

Eni^lneerfi. 

Chief  op  ENorNEKRS.  Reports,  66,  3, 
ii,  24,  28,  41,  iii,  20,  21,  29,  iv,  205;  67, 
43,  444;  68,  64;  69,  54,  387;  70,  72;  71, 
81,  82;  72,  79;  78,  84;  74,  94;  75,  100; 
76,  54;  77,  48;  78,  54,  411;  79,  60,  367; 
80,  81,  479,  480;  81,  97;  82,  97;  88,  93; 
84,  101;  85,  94;  86,  92;  87,  5<),  67;  88, 
57;  89,  71;  90,  63,  332;  91,  81;  92,  84, 
751;  93,92;  94,83;  95,95;  96, 103;  97, 
ia5;  98,  131;  99,  151;  1900,  171. 

Boards  ov  Enginkers: 

(•onvened  in  1834;  considered  that  an 
improved  channel  could  onlv  l)e  main- 
taineil  bv  flocxls;  recommenae<i  lines  of 
longitudinal  dikes  from  Troy  to  New  Bal- 
timore, 66,  iii,  20,  iv,  206,  207.  (Coi. 
Totten,  Lt.  Col.  Thayer,  and  Capt.  Tal- 
cott.) 

Convened  May  21,  1867,  at  Albany;  rec- 
ommended adoption  of  mo<lified  project 
for  dikes;  dre<lging;  side  reservoirs,  and 
protection  of  banks  by  revetments.  Re- 
port, 67,  445,  446.  ^(Cols.  Bache  and 
Brewerton,  Lt.  Col.  Newton,  and  Maj. 
Abl)ot. ) 

Convened  at  New  York  Mar.  5,  1880, 
to  report  upon  Gen.  Newton's  plan  for 
im[)rovement  of  the  Hudson  at  New  Bal- 
timore, which,  in  the  opinion  of  the 
Schuyler  Steam  Tow-Boat  Co.  would  re- 
sult m  injury  to  the  navigation  of  the 
river,  80,  480;  85,  690.  (Col.  Tower  and 
Maj.  Abbot.) 

Harl)or-line  board  convened  Mar.  18, 
1890,  by  S.  O.  No.  49,  at  New  York  City, 
to  examine  and  rei>ort  upon  location  of 
hari)or  lines  in  the  Hudson  River  from 
Troy  to  New  Baltimore.  Report,  90, 
770,  772.  (Cols.  Abbot,  Craighill,  and 
Comfitock,  and  Lt.  Col.  (iillespie.) 

(\mvened  at  New  York  Oct.  1,  1891, 
by  S.  O.  No.  66,  to  re]K)rt  upon  improve- 
ment of  the  Hudson  River.  Report,  92, 
752.  ( Lt.  Col.  (Tillespie  and  Majs.  Stick- 
ney  and  Raymond.) 
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Knoiveerh  in  Charge: 

Capt.  H.  Brewerton,  1834;  66,  iii,  21, 
iv,  211,  212. 

(^apt.  G.  W.  Huphen,  18(54;  66,  iv,  212. 

Maj.  R.  Delafielti,  1852;  66,  iii,  20. 
Report,  66,  iv,  208. 

Col.  J.  D.  Graham,  18()5.  Report,  66, 
37,  40. 

Lt.  Col.  J.  Newton,  18(50-84;  66,  ii, 
28,  41,  iii,  20.  ReiK)rtH.  66,  iv,  202,  20(5- 
221;  67,  441;  68,  711;  69,  381;  70,427; 
71,  719;  72,  797;  78,  930;  74,  ii,  154; 
75,  ii,  195;  76,  2:55;  78,  411;  79,  3(57; 
(Col.)  80,  471,  488,  489;  81,  617;  82, 
(541;  83,  529;  85,  (578. 

Capt.  J.  Mercur,  1877,  in  temporary 
chao,'e,  1884-85.  Heport.M,  77,  223;  84, 
696. 

Lt.  Ci)\.  W.  MiFarland,  1885-89.  Re- 
I>ort*«,  85,  (»77,  (51H);  86,  ()(>5;  87,  650;  88, 
588 

Lt.  Col.  (J.  L.  (Jilli'spie,  18S9-9(5.  Re- 
p<»rt*<,  89,  75(>;  90,  (5,^8,  76(>,  7(58;  91, 
8(54;  92,  734;  93,  l()0(i;  94,  723;  95,898; 
((\>l.)  96,  823. 

Lt.  Col.  W.  Ludlow,  1897.  Report, 
97   99(5.  « 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1047. 

(\)1.  J.  W.  Barlow,  1899-.  Reports,  99, 
12^K5;  1900,  1487. 

Capt.  J.  Si.  Wilhon,  66,  ii,  41,  iii,  20, 
iv,  206;  67,  43;  68,  (54,  72;  69,  54,  384. 
Rt^port,  70,  430. 

Capt.  S.  M.  Mansfield,  71,  81. 

R.  II.  Talcott,  69,  384;  76,  236. 

Lt.  J.  M.  Wiliard,  72,  798;  73,  930. 
ReiK)rt.s,  73,  933,  934;  74,  ii,  156;  75, 
ii,  195;  76,  235;  77,  223;  78,  411;  79, 
370;  80,  475;  85,  696. 

Efltlniatefi.     (See  Projects. ) 

By  Board  Of  Engineers,  1834,  fivetem 
of  longitudinal  dikes  and  occasional  dams, 
$819,(534.10,  66,  iv,  211,  212. 

Bv  Maj.  I)elafield,  1852,  dre<lj?in^,  etc., 
$50,000,  66,  3,  iii,  20,  21. 

Bv  Lt.  Col.  J.  Newton,  18(56,  dike.**, 
dretijying,  revetments,  etc.,  ^862,297.75, 
66,  iii,  21,  iv,  218,  219. 

By  Lt.  Col.  Newton,  1867,  completion, 
$474,109.75,  67,  442.  Revised  in  1868  to 
$511,116.47,  68,  718,  719. 

By  Lt.  Col.  Newton,  1879,  completion 
of  existing  jjroject,  ^(55,016.47,  79,  369. 

Obfitru4*lloiii. 

Complaints  by  Albany  State  Board  of 
Pilots  as  to  illegal  dumping  in  the  river, 
90,  690,  770. 

List  of  bridges  across  the  Hudson 
River,  90,  692;  91,  867;  92,  737;  95, 
902;  96,  828;  97,  1010. 


List  of  bridges  authorized  by  State  and 
Congressional  legislation,  95,  902;  96, 
828. 

OperatloDA*  ^ 

1§34.  Construction  of  dikes,  dams, 
and  revetments,  66,  iv,  212. 

Ili54.  Dredging  at  Ninemile  Tree 
Bar  and  Mulls  Plat  Bar,  66,  iv,  212. 

lf!i66-67.  Rei)airing  dikes,  66,  iv, 
212,  218.     Dik6«  repaired,  67,  43,  441 

1N67-6D.  Const niction  and  repairs 
of  dikes  and  revetments;  paving  snore 
line,  and  dredging,  68,  64,  65,  713-715. 

1S69-69.  Construction  and  repaire 
of  dikes,  and  dredging,  69,  54,  381-384. 

1869-70.  Construction  and  repMrs 
of  dikes;  dredging,  and  revetment  built, 
70,  72,  427,  430. 

1 8  7^7 1  •  Construction  of  dikes  and 
revetments;  dredging;  leniovalof  partof 
Overslaugh  R<K'k  and  old  State  dam;  re- 
pairs, 71,  82,  719-722. 

11471-73.  Construction  and  repairs 
of  dikes;  dredging,  and  removal  of  part 
of  Overslaugh  Rock  bv  blasting,  72, 79S- 
801. 

1873-73.  Construction  of  3,047  I.  (. 
of  dike;  repairs,  73,  84,  930-934. 

1873-74.  35,028  1.  f.  of  dike  nearly 
complet€Hl;  rei>air8,  74,  94,  ii,  154,  15o. 

1 9  74-75.  (Construction,  raising,  and 
re[)airing  dikes,  75,  100,  ii,  195,  196. 

1875-76.  Construction  and  repairs 
of  dikes,  and  dredging,  76,  54,  236,  237. 

1876-77.  Construction  and  repaire 
of  dikes,  and  dredging,  77,  49,  224,  225. 

1877-78.  Construction  and  repaid 
of  dikes,  and  dredging,  under  State  appro- 
priation, 78,  54,  411. 

1878-79.  Reitairs;  construction  of 
dikes  and  piling;  wreck  removed,  aod 
dredging,  79,  60,  367,  372. 

1 8  79-80.  Dikes  at  Douwe  Point  and 
Shad  Island  completed;  east  and  west 
dikes  at  New  Baltimore  extended;  upper 
section  of  dike  l^etween  Barren  Island  and 
New  Baltimore  raised  to  h.  w.  level; 
l)eacon  crib  built;  17,000  1.  f.  single  pile 
dike  constructed;  repairs  to  crib  dike  at 
Hillhouse  Island  to  w^est  dike  at  Coey- 
mans;  9,000  c.  y.  dredged,  80,  471, 472, 
473,  477. 

1880-81.  Line  of  single  piling  a^ 
Staats  extended  225  f . ;  repairs  to  dikes  at 
Bath  and  Douws  Point;  9,348  c.  y.  rubble- 
stone  placed ;  1 ,  170 1.  f .  piling  re8tored,81, 
618. 

1881-83.  Removal  of  Anstinfi  Bock 
commenced;  dike  construction  under  con- 
tract of  1881  nearly  finished;  repaiisand 
filling  to  existing  works,  8d,  642. 

1 883-83.  Removal  of  Austine  Bock 
continued;  711  1.  f.  dike  built;  115  1.  i- 


a  History  of,  from  1797  tQ.1866,  66,  iv,  211,  220. 
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crib  work  built;  repairs  to  high  dike  at 
Hillhonse,  88,  529,  530. 

lS§3-§4.    Removal  of  Austins  Rock  < 
nearly  finished;  119,760  c.  y.  dredged  by 
State  authorities,  84,  696. 

IS96-S7.  Repair  of  dikes  at  New 
Baltimore,  Roah  Hook,  and  Coeymans, 
87,654. 

lS97-8§.  Repairs  to  west  dike.  New 
Baltimore,  and  miadle  dike  at  Coeymans, 
88  590. 

1999-90.  23,582  c.  y.  stone  used  in 
repair  of  dikes,  90,  694. 

1999-91.  18,112  c.  y.  stone  used  in 
dike  construction  and  repair;  65,000  c.  y. 
dredged,  91,  870,  871. 

1 991-99.  Mulls  Plaat  Dike  extended 
800  f.;  Mulls  Dike  extended  2,535  f.; 
Ninemile  Tree  Dike  completed  to  a  length 
of  1,735  f.;  5,600c.  y.  stone,  5,213 1.  f.  pme 
piling,  and  6,974  f . ,  B.  M. ,  of  square  timber 
used  m  repairs  to  existing  dikes;  52,327  c. 
V.  dredgea  at  Mulls  Cross  Over,  Kellogg, 
Weslington,  Overslaugh,  New  Baltimore, 
and  Stone  Light  bars;  1,372  c.  y.  rock  re- 
moved at  Dettinger  and  Overslaugh  rocks, 
92   739  743. 

1999-93.  Two  new  dikes  under 
construction,  8  dikes  repaired,  54,458  c.  y. 
dredged,  98,  1012;  3  wrecks  removed 
2,340  c.  v.  rock  blasted  and  removed, 
109  t.  rock  removed,  and  also  14  t.  sand 
covering,  and  model  of  the  river  for 
World's  Fair  under  construction,  98, 
1010-1015. 

1993-94.  10,592 1.  f.  new  dikes  con- 
structed, 1,000  1.  f.  old  dikes  repaired, 
544,520  c.  y.  dredged,  13,092  t.  rock  and 
2,259  t.  sand  removed,  and  2  wrecks  also 
removed,  94,  729-731. 

1994-95.  8,556 1,  f.  new  dikes  built 
10,020  1.  f.  old  dikes  repaired,  1,125,954 
c.  y.  dredged,  32,700  t.  rock  and  6,586 
t.  sand  covering  removed,  2,151  s  y.  dike 
paved,  and  1  wreck  removed,  95,  904- 
906. 

1995-96.  15,808  1.  f.  new  dikes 
built,  4,086 1.  f.  old  dikes  repaired,  833,796 
c.  y.  dredged,  41,206  t.  rock  and  .2,890 1. 
sand  covering  removed,  18,107  s.  y.  dike 
paved,  and  two  wrecks  removed,  96, 
830-832, 

1996-97.  1,285  1.  f.  new  dikes  built 
and  materials  for  repair  of  old  dikes  sup- 
plied, 1,066,875  c.  y.  dredjjed,  57,032  t. 
rock  and  3,587 1.  sand  covering  removed, 
and  3  wrecks  removed,  97,  1002-1003. 

1 997-99.  2,254  1.  f .  new  dikes  built, 
2,094  1.  f.  old  dikes  repaired,  8,743  1.  f. 
refilled  with  rubblestone,  and  stone  for 
paving  5,404  s.  y.  of  old  dikes  and  revet- 
ments furnished,  530,483  c.  y.  dredged, 
45,916  t.  rock  and  4,779  t.  sand  covering 
removed,  and  3  wrecks  also  removed, 
98,  1049-1051. 

9207--02 32 


1 999-99.  New  dike  under  construc- 
tion; 1,261  c.  y.  rubblestone  and  800  c.  y. 
paving  stone  placed  in  repair  of  old  dikes, 
99.1294. 

1999-1909.  New  dike  completed;* 
25  c.  y.  rubblestone  and  651  c.  y.  paving 
stone  placed  in  repair  of  old  dikes,  177, 718 
c.  y.  dredged,  and  several  snags  and  a 
submerged  pontoon  removed  from  chan- 
nel, 1900,  1488-1489. 

Pliytleal  etaaracterlstles. 

Freshets  and  ice  gorges,  66,  iv,  208. 

Mean  flow  and  fall  of  tides,  66,  iv,  207. 

Velocity  of  currents  at  low  water,  66, 
iv,  207. 

General  discussion,  66,  iv,  207, 208, 209, 
213,  214. 

Relative  heights  of  tides  and  freshets, 
68,  716. 

Effects  of  tides  and  freshets,  75,  ii,  196. 

Tidal  rise  of  the  Hudson  at  various 
points^  86,  667,  668;  87,  652. 

Drainase  area  of  the  Hudson  River; 
greatest,  least,  and  average  rainfall  from 
1827  to  1890;  mean  rise  and  fall  of  tides 
at  various  points  alons  the  river;  eleva- 
tion of  mean  tide  at  Albany  above  that  of 
the  Atlantic  Ocean;  heights  of  greatest 
known  freshets  above  plane  of  m.  1.  w.  at 
Albany.  90,  691;  91,  866;  97,  998. 

Rainfall  observations,  98,  1008,  1009; 

94,  726;  95,  9Q0;  96,  826;  97,  999;  98, 
1052. 

Navigation  of  the  river  at  low  stages 
dependent  in  a  large  degree  upon  tne 
tidal  prism  of  the  stream,  98,  1008. 

Tidal  observations,  98,  1009;  94,  727; 

95,  901,  96,  826;  97,998;  98, 1052;  99, 
1295. 

Effecte  of  ice  formation,  98,  1015;  94, 
732;  95,  907;  96,  834. 

Shoal  formations,  98,  1015;  94,  732; 
95,  907,  908;  98,  1052. 

Channel  dimensions,  95,  907;  96,  834, 
835;  97,  1005;  98,  1053,  99,  1296. 

Tide  tables,  99,  1295;  1900,  1490. 

Soundings  tables,  99,  1296;  1900, 
1491. 

Plans. 

By  Mr.  Genet,  for  a  ship  canal  from 
Albany  to  deep  water  below,  66,  iv,  211, 
212. 

Private  (State)  mrork. 

The  State  of  New  York  expended  for 
improvements  between  Waterford  and 
New  Baltimore,  as  follows:  1797  to  1866, 
$600,030.84, 66,  iv,  211 ,  212, 220.  1870-71, 
repairs  on  dike,  $716.84,  71,  719.  1872, 
extension  and  repairs  of  dikes  and  dredg- 
ing, $50,000,  78,  932.  1873,  repairs  of 
dikeanddredging,$50,000,73,932.  1876, 
dredging  136,709  c.  y.,  $40,000,  76,  236; 
77, 49, 226.    1877,  dredging,  $15,000,  77, 
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225.  1878,  dredging.  $30,000,  79.  373. 
1879,  dredging,  $30,000,  79,  373. 

The  State  of  New  York  lost  by  injudi- 
cious application  of  appropriations,  ^15,- 
^07,  66,  iv,  220. 

Repairs  to  State  dikes  below  Castleton 
and  at  Mulls  Island,  by  State  authori- 
tief<,  also  dredging  at  the  above  places, 
and  l)etween  Troy  and  Albany,  83,  530. 

Dredging  by  State  authorities,  84,  696; 
87,654. 

De.*icription  of  work  done  by  the  State 
of  New  York,  93,  1008. 

In  1895  the  disposition  of  the  New  York 
legislature  was  to  leave  the  improvement 
of  the  river  solely  to  the  General  Giovem- 
ment,  95,  900. 

ProJecU.     ( See  Etstimates, ) 

By  De  Witt  Clinton,  1831,  dikes  and 
dams,  66,  iv,  211,  212. 

By  Board  of  Engineers,  1834,  system  of 
longitudinal  dikes  and  occasional  dams; 
estimate,  $819,634.10,  66,  iii,  20,  iv,  206, 
207,  212,  213. 

B^  Maj.  Delafield,  1852,  dredging  and 
closmg  island  chutes,  66,  iii,  20,  21,  iv, 
208,209. 

The  original  and  revised  projects,  un- 
der which  the  present  works  for  the  im- 
provement of  the  river  are  conducted, 
were  proposed  by  Col.  Newton  in  1866 
and  1867,  and  provide  for  securing  a  navi- 
gable channel  11  f.  deep  at  m.  1.  w.  from 
New  Baltimore  up  to  Albany,  and  9  f. 
<leep  at  m.  1.  w.  from  Albany  up  to  Troy. 
This  project  in  detail  is  as  follows:  First, 
a  system  of  longitudinal  dikes  to  confine 
the  current  sufficiently  to  allow  the  ebb 
and  flow  of  the  tidal  current  to  keep  the 
channel  clear;  these  dikes  to  be  broueht 
gradually  nearer  together  from  New  Balti- 
more toward  Troy;  second,  dredging 
where  necessary;  thinl,  keeping  the  side 
reservoirs  open  to  the  passage  of  tidal 
currents,  by  gaps  at  their  lower  extremi- 
ties, in  onler  to  increase  the  tidal  flow; 
fourth,  constructing  dikes  of  timber  and 
Ft^)ne.  The  original  estimated  cost  of 
this  improvement  was  $862,297.75;  this 
estimate  was  increased  several  times  at 
later  ])eriod8,  to  take  account  of  expendi- 
tures for  repairs  and  for  work  done  not 
included  in  previous  estimates;  it  was  re- 
vised in  1867  to  $984,304.47,  68,  718,  719; 
87,  667.  Increased  in  1882,  to  cover  re- 
pairs by  $78,000,  82,  643;  86,  667.  For 
removal  of  rock,  1884,  bv  Capt.  Mercur, 
$16,000,  84,  696.    Increasing  the  esti- 


mated cost  to  $1,078,304.47,  86,  667;  87. 
651,656. 

'    From  1864  to  1886,  inclusive,  $1,053,538 
was  appropriated. 

In  1887,Xt  Col.  McFarland  conadered 
that  $255,000  would  yet  be  required  to 
complete  the  permanent  works  and  make 
neeaed  repairs  to  existing  dikes,  87, 653, 
655,656. 

In  1889  this  estimate  was  increased  to 
$295,000  over  and  above  prior  appropria- 
tions, 89,  760. 

By  Boaird  of  Engineers,  1891,  for  exca- 
vation of  a  channel  12  f .  deep  and  400  f. 
wide  from  Coxsackie  to  the  foot  of  Broad- 
way^ Troy,  and  thence  12  f.  deep  and  300 
f.  wide  to  the  State  Dam  at  Troy;  esti- 
mate, $2,447,906.56,  93,  752,  759. 

In  1898,  Maj.  Miller  estimated  it  woald 
cost  $2,246,769.80  additional  to  complete 
the  existing  project,  and  $100,000  an- 
nually for  maintenance,  98,  1054. 

Surveys. 

1819-52.     67  446. 

By  De  Witt  Clinton,  1831,  66,  iv,  207, 
211. 

By  Capt.  Hughes,  1843,  66,  iv,  212. 

By  Maj.  Delafield,  1852,  66,  iv,  208. 

Under  direction  of  Lt.  Col.  Newton,  hv 
R.  H.  Taloott,  1867-68-69,  between  Troy 
and  New  Baltimore,  and  from  Trov  to 
Albany,  67,  441;  68,  65,  711;  69,  384. 

Under  direction  of  Lt.  Uol.  Newton,  bv 
F. Von  EglofCsteinand  R.  H.  Talcott,  1872, 
79,  801;  76,  235,  236;  77,  49,  223. 

Under  direction  of  Lt  Col.  Newton,  by 
Lt  Willard,  1878,  from  Troy  to  south 
end  of  Hough  tailing  Island,  78,  54,  411. 

Under  direction  of  Lt  Col.  Newton,  by 
Lt  Willard,  1879,  of  various  parts  of  the 
river,  79,  60,  370. 

Examination  of  rocks  at  Van  Wies 
Point;  surveys  and  examinations  at  van- 
ous  points,  80,  475. 

Of  river  between  Troy  and  New  Balti- 
more, by  Lt  Col.  McFarland,  1884,  85, 
695. 

Between  New  Baltimore  and  Coxsackie, 
ordered  by  act  of  Aug.  6,  1886,  87,  97. 

Miscellaneous  surveys,  examinations, 
etc.,  98, 1015;  94,  731, 732;  95, 906;  96, 
833;  97, 1004;  98, 1052;  99, 1295;  1900, 
1491. 

Maps. 

Of  a  portion  of  the  river  near  Castleton, 
66,  i. 

80,  484;  81,  618;  86,  692,  696. 
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mnMON  RIYER,  N.  Y.— Continued. 
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1877.    Dredging  suspended,  77,  247. 


Appropriation. 

1875,  $25,000,  75, 101,  u,  215;  77, 246. 

Contract. 

1975.  Curtis,  Fobee  &  Co. ,  dredging, 
I2h  cents  per  c.  y.,  76,  243,  244. 

Engineers. 

Chief  of  Engineebs.  ReiKtrts,  76, 
101;  76,  55;  77,  50. 

Engineers  in  Charge: 

Lt.  Col.  John  Newton,  1875-77.  Re- 
ports, 75,  ii,  215;  76,  243;  77,  245,  246. 

Capt.  J.  Mercur,  in  temporary  chai^ge, 
1877.    Report,  77,  245. 

Assistant.  J.  H.  Striedinger,  75,  ii, 
219. 

Estimates.    (See  Projects, ) 
By  Lt.  Col.  Newton,  dredging  in  tiie 


Piiysieal  eiiaracteristies. 

Discussed,  75,  ii,  216-219;  77,  246. 

Private  and  €M>iporate  iirorli. 

Dredging  b]^  several  railfoad  and  steam- 
ship companies  in  18Y4,  at  a  cost  of 
1116,737.95,  75,  ii,  217. 

Projects.     ( See  EMimates, ) 

By  Lt.  Ck)l.  Newton,  1875,  dredging 
221,300  c.  y.  from  Pavonia  Ferry  to  Cvl- 
nard  docks,  75,  ii,  219.  Dredging  to  the 
amount  of  the  appropriation,  75,  ii, 
215. 

Secretary' of  War. 

Approves  the  views  of  Chief  of  Engi- 
neers that  dredging  be  suspended,  77, 
247. 


vicinity  of  Pavonia  Ferry  and  Cunard  '  «„----»-.« 

docks    $101,807.20,  75,  ii,  219;  76,  244;  ^'Sfdirection  of  Lt.  Col.  Newton, 

^  ^'  ^^'  by  J.  H.  Striedinger,   Preuss,  and    De 

Operations.  i  Foresta,  1874.    Report,  75,  ii,  215. 

•  IS 76.    105,924  c.  y.  removed;  dredg-  Resurvey  under  direction  of  Lt.  Col. 

ing  under  contract,  and  57,715  c.  y.  by  Newton,  1877,  77,  246. 

hired  labor  from  vicinity  of  Jersey  Ferry  Maps.    Of  survey  by  Maueer  and  Syl- 

slipe  and  Cunard  docks,' 76,  55,  243.  veeter,  75,  ii,  219. 

Part  C— Hudson  RiTcr,  IV.  Y.  (Including  Ellis  Island  to  Constable 
Hook,  IV.  J.;  in  front  of  Jersey  City  and  Hoboken;  and  Wee- 
liaivken  to  Bergen  Point,  N.  J.). 


Commerce. 

Importance,  81,  720;  84,  776. 

Engineers. 

Chibp  of  Engineers.  Reports,  82, 1 16 ; 
84,  122;  85,  115. 

Engineer  in  Charge.  Maj.  G.  L.  Gil- 
lespie, 1882-85.  Reports,  82,  719;  84, 
774;  85,  790,  791. 

Assistant.  A.  Doerflinger.  Report, 
82,  722. 

Physical  characteristics. 

Description  of  localities,  81,  719. 

Deposits  from  dumping  on  Jersey  Flats, 
82,  720. 

Comparison  of  surveys  in  front  of  Jersey 
aty,  84,  779. 

Plans. 

By  Maj.  Gillespie,  1882,  formation  of  a 
channel  3(X)  f.  wide  and  21  f.  deep  at  low 
water  from  the  wharves  of  the  Central 
R.  R.  of  New  Jersey  to  deep  water  in 
Kill  von  Kull,  by  rock  removal  and  dredg- 
ing; estimate $7, 134,980, 82, 721, 724;  85, 
793. 

By  Maj.  Gillespie,  1884,  obtaining  a 


deep-water  front  along  Jersey  City  and 
Hoboken  by  the  advance  of  the  pier-head 
line  from  Castle  Point  to  Communipaw, 
84,  777,  780.  Extension  of  line  farther 
up  stream  suggested,  85,  793. 

By  Maj.  Gillespie,  1885,  improvement 
of  Kill  von  Kull  by  the  removal  of  the 
rocky  ledges  outside  of  the  exterior  whaH 
lines  to  a  depth  of  10  f.  at  low  water;  esti- 
mate $1,090,000,  85,  795. 

Surveys. 

From  Ellis  Island  to  Constable  Hook, 
ordered  by  act  of  Mar.  3,  1881,  made 
under  direction  of  Maj.  Gillespie,  82, 719. 

Of  North  River  in  front  of  New  Jersey, 
ordered  by  act  of  Aug.  2, 1882,  made  under 
direction  of  Maj.  Gillespie,  84,  774. 

From  Weehawken  to  Bergen  Point, 
ordered  by  act  of  July  5, 1884,  made  under 
the  direction  of  Maj.  Gillespie,  1884,  85, 
790. 

Maps. 

North  River  from  Ellis  Island  to  Fort 
Washington  Point,  85,  792. 

Upper  New  York  Bay  from  Ellis  Island 
to  Bergen  Point,  85,  792. 
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Enf^neert. 

Chief  op  Enginberb.    Report,  85,  96. 
Enchnesr  in  Chabgb.    C^pt  J.  Mer- 
cur.     Report,  86,  71. 
AsBisTANT.    F.  P.  Rogers.    Report,  86, 

712. 


Surrey. 

Examination  ordered  by  act  of  Jnly  5, 
1884,  made  under  direction  of  Gapt  Ser- 
car  (re}>ort  unfavorable),  86,  711, 712. 


Part  £.— Hndaon  River,  Itf.  ¥•  (Ooxsaekle  to  Itfew  Baltimore). 


Ennineen. 

Chief  OP  Enoinebrs.    Report,  88,  68. 

Engineers  in  Charge: 

Lt.  Col.  W.  McFarland,  1887.  Report, 
88,640. 

Lt.  Col.  G.  L.  Gillespie,  1888.  Reports, 
88,  641;  91,  864. 

Assistant.    M.  Kihgsley.    Report,  88, 
642. 

Physical  characterittlca. 

Description  of,  88,  640. 


Projects. 

Inaismuch  as  a  sufficient  depth  already 
exists  between  New  Baltimore  and  Cox- 
sackie,  Lt.  Col.  Gillespie  did  not  consider 
further  improvement  necessary,  88, 642. 

Survey* 

Ordered  bv  act  of  Aug.  5,  1886,  made, 
1888,  under  direction  of  Lt  Col.  Gillespie 
(report  unfavorable)  (see  PrcjecU)^  88, 
641. 

Maps.    88,  642. 


HlJEiE.,  MASS.     (See  Boston  Harbor.) 
HIJE.E.,  MASS.  (Headland). 


Enn^lneers. 

Chiep  op  Engineers.     Report,  84,  78. 

Engineers  in  Charge: 

Col.  G.  Thorn.     Report,  84,  562. 

Maj.  C.  W.  Raymond.   Report,  84, 553. 

Assistant.    M.  F.  Bothfield.    Report, 
84,554. 


Plans. 

Bv  Maj.  Raymond,  protectinj;  head- 
landf  in  the  town  of  Hull,  at  the  entrance 
to  Boston  Harbor,  by  sea  wall;  estimate 
1181,000,  84,  553,  557. 

Survey. 

Ordered  by  act  of  Aug.  2,  1882,  made 
under  direction  of  Maj.  Raymond  (re- 
port unfiftvorable),  84,  522. 


BraJIXS  CREEK,  TA. 


Enirlneers. 

Chief  of  Engineers.  Reports,  84, 163 ; 
89,  134. 

Engineer  in  Charge.  S.  T.  Abert, 
U.  S.  agent,  1884-88.  Reports,  84,  1004; 
89,  1025. 

Physical  characteristics. 

Description  of,  84,  1004;  89,  1026. 

Plans. 

In  1883  S.  T.  Abert  considered  that  the 
improvement  of  Hulls  Creek  was  not  a 


public  necessity,  84,  1004. 
miMBOLDT  BAY,  CAL. 


In  1888  Mr.  S.  T.  Abert  did  not  con- 
sider Hulls  Creek  as  worthy  of  improve- 
ment, 89,  1027. 

Surveys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  S.  T.  Aoert 
(report  unfavorable),  84,  1004. 

Examination  ordered  by  agt  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  S.  T. 
Abert  (report  unfavorable),  89,  1025. 


Appropriations. 

1881,  $40,000,  81, 

1882,  40,000,  82, 
1884,  62,500,  84, 
1886,  « 75,000,  86, 
1888,  125,000,  88, 
1890,   80,000,  90, 

1892,  150,000,  92, 

1893,  522,000,  98, 


2481. 
2540. 
2200. 
1921. 
2135. 
2921. 
2659. 
3281. 


(See  Eureka  Harbor,  Ccd.;  Pacific  Coast,  Harbor 
of  Refuge. ) 

Appropriations — Continued. 

1895,  225,000,  95,  3317. 

1896,  225,000,  96,  3211. 

1897,  350,000,  97,  3367. 

1898,  100,000,  98,  2950. 

1899,  193,115,  99,  3186. 


Total,  2,187,615 


a  See  proviso  of  act  of  1866,  87,  2447. 
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Commerce. 

Anticipated  benefit  of  improvement, 
83,  1985. 

Freight  and  passenger  travel  to  be  in- 
fluenced by  improvement,  91,  3124. 

The  balk  of  the  commerce  seeking  the 
harbor  goee  to  Eureka,  97,  3378. 

CJontraets. 

1S§1.  W.  6.  English,  dredgmg,  34 
cents  per  c.  v.,  81,  2481. 

ISdd.  J.  Hackett,  dredging,  25  cents 
per  c.  y.,  88,  1984. 

18S4.  W.  B.  English,  dredging,  48 
cents  per  c.  y.,  84,  2200. 

1§98.  American  Brid^  <&  Building 
Co.,  training  wall  construction,  $171,350, 
89,  2490. 

1891*  Simpson  &  Brown,  jetty  con- 
struction, $157,950,  91,  3121. 

1893.  J.  C.  Bull,  jetty  construction, 
approximate  total  of  Did,  $740,660. 
Single  track,  $2.50  per  f.;   double,  $5 

gjr  f .  Trestle  with  double  track,  $8  per  f . 
rush  mats  in  place,  $1.34  per  c.  y. 
Rock,  $1.34  per  ton.  Single  track  on 
south  jetty,  $2.50  per  f.  Moving  old 
track,  30  cents  per  I.  98,  3279.  (Con- 
tinuous contract. ) 

1899.  W.  a.  Concanon,  dredgine, 
12.36  cents  per  c.  y.  ($50,000),  1900, 
4246. 

Enifiiieers, 

Chief  OF  Engineers.  Reports,  77, 123; 
78,  136;  79,  180;  80,  236;  81,  323;  82, 
317;  88,  330;  84,  333;  86,  361;  86,353; 
87,  323;  88,296;  89,351;  90,«316;  91, 
397,427;  92,  373;  98,  429;  94,401;  96, 
439;  96,  391;  97,  492,  494;  98,477;  99, 
559;  1900,632. 

Boards  of  Engineers. 

Of  the  Pacific  coast,  met  Aug.,  1876, 
to  examine  the*  harbors  of  Mendocino, 
Humboldt  Bay,  Trinidad,  and  Crescent 
City,  Cal.,  witn  a  view  of  establishing  a 
harbor  of  refuge.  The  Board  of  Engineers 
did  not  deem  it  necessary  to  make  an^ 
plan  or  estimate,  aa  they  considered  it 
almost  impossible  to  bulla  a  breakwater 
or  jetties  at  this  place.  Reports,  77, 
1052;  79,  1785.  f  Lt.  Cols.  R.  S.  William- 
son, B.  S.  Alexanaer,  and  C.  S.  Stewart, 
and  Maj.  G.  H.  Mendell.) 

Convened  at  San  Francisco,  Cal.,  Oct. 
13,  1882,  to  report  upon  improvement  of 
Humboldt  Bay,  83, 1992.  fCol.  Stewart, 
Lt  Cols.  Mendell,  Craighill,  and  Com- 
stock,  and  Capt.  Powell. ) 

Convened  at  San  Fraiicisco  Mar.  13, 
1891,  by  S.  O.  No.  72,  to  consider  and  re- 
port upon  project  for  improvement  of 
Humboldt  Bay.  Report,  91, 3129.  (Col. 
Mendell,  Lt.  Col.  Benyaurd,  and  Maj. 
Heuer. ) 


Convened  at  San  Francisco  June  8, 1891, 
by  S.  O.  No.  55,  to  rei>ort  upon  establish- 
ment of  harbor  lines  in  Humboldt  Bay. 
Report,  91 ,  3141.  (Col.  Mendell,  Lt.  Col. 
Benyaurd,  and  Maj.  Heuer.) 

Board  of  Engineers  of  1890  reconvened 
Dec.  16, 1892,  to  consider  and  report  upon 
change  suggested  by  Maj.  Heuer  in  pro- 
ject for  improvement  of  Humboldt  Har- 
bor.   Report,  98,  3288. 

Enoineers  in  Chaboe: 

Lt  Col.  B.  8.  Alexander,  1878.  Report, 
79  1786. 

Lt.  Coi.  G.  H.  Mendell,  1880-85.  Re- 
ports, 81,2480,2481;  82,2539;  88,1983, 
1986;  84,  2199. 

Capt.  A.  H.  Piiyson,  1885-87.  Reports, 
86,  mi;  86,  1919;  87,  2447. 

Maj.  W.  H.  Heuer,  1888-95;  1898-.  Re- 
ports, 88,  2135;  89,2490;  90,2918;  91, 
3120,   3138,   3140;  92,  2656;  98,   3278; 

94,  2540;  95,  3310;  98,  2948;  99,  3185; 
(Lt.  Col.),  1900,4237. 

Capt.  C.  E.  Gillette,  1896-97.  Reports, 
96,  3207;  97,  3366,  3377. 

Assist  Aim: 

A.  Boschke.  Reports,  82,  2540;  83, 
1984;  84,  2200. 

Lt.  H.  Deakyne.     Reports,  94,  2543; 

95,  3317;  96,  3211. 

Lt.  J.  J.  Meyler.    Report,  97,  3369. 
D.  E.  Hughes.     Report,  98,  2951. 

Operatlonn. 

l§81-83.  95,744  c.  y.  dredged  from 
Eureka  and  Areata  channels;  protection 
from  erosion  of  north  spit  by  Drush  jet- 
ties, 82,  2539,  2541. 

lS§!i-(l3.  75,904  c.  y.  dredged  from 
Areata,  Hookton,  and  Eureka  channels, 
88   1984. 

i§63^84.  26,080  c.  v.  dredged  from 
Eureka  Channel,  84,  2200. 

1  §88-§9,  1, 152 1.  f .  shore  protection 
built,  containing  1,672  c.  y.  brush  and 
2,748  t.  rock,  89,  2491. 

1§§9>90.  24,512  t.  rock  and  14,669 
c.  y.  brush  delivered  in  the  jettv,  and 
2,767  1.  f.  of  pier  built,  90,  2919. 

1  §90-91.  8,168  t.  of  rock  placed  in 
the  jetty;  wharf  and  approaches  built  on 
north  spit.  91,  3122. 

l§9i-93.  300 1.  f.  of  brush  and  stone 
shore  protection  built  at  north  spit;  8,777 
c.  y.  brush  mattress  and  15,930  t.  stone 
placed  in  north  jetty;  4,759  c.  v.  brunh 
mattress  and  30,778  t.  stone  placed  in 
south  jetty;  1,4861.  f.  track  way  laid  in 
stone,  and  trestle  and  track  over  the 
water  extended  1,480  f.  92,  2658. 

1  §93-93.  Repairs  made  to  north 
spit  protection  work,  98,  3278;  and  north 
jetty  extended  to  a  length  of  2,293  f.,  98, 
3280. 
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1993-94.  North  jetty  extended  to 
a  length  of  5,178  f.,  and  spans  built  at 
south  jetty  to  prevent  encroachment  of 
channel,  94,  2542. 

1894-95.  Extension  of  south  jetty 
in  progress,  and  maintenance  of  jettv  car- 
ried on,  96,  3312,  3313;  north  jettv  com- 
pleted for  a  distance  of  6,329  f.,  96, 3316. 
(Ruinmary  of  construction  work  by 
months  on  north  and  south  jetties  for  the 
year,  96,3316.^ 

1995-96.  North  jetty  work  carried 
to  about  8,100  f.,  and  various  repairs 
made,  96, 3209, 3210;  work  on  south  jetty 
carried  to  about  5,000  f . ,  and  various  re- 
pairs made  to  it,  96,  3210. 

1996-97.  North  jetty  completed; 
portions  of  south  jettv  rebuilt,  97,  3366, 
and  south  jetty  work  carried  to  about 
6,500  f.  from  shore,  97,  3367. 

1997-99.  67,755  t.  of  stone  placed 
in  south  jetty  for  its  extension,  98,  2949. 

1999-99.  228,211  t.  rock  placed  in 
south  jetty,  98,  3185. 

1999-1900.  26,179  t.  stone  placed 
in  south  jetty;  8,733  t.  placed  in  north 
jetty  (brief  history  of  jetty  work—rock 
and  brush  delivery,  iiiethdd  of  building 
jetties,  etc. ) ;  387,265  c.  y.  dredged,  1900, 
4237^243. 

Ptayslcal  characteiistlcs. 

Description  of,  81,  2482;  88, 1987;  91, 
3129;  08,  3279;  96,  3317;  97,  3377; 
1900,  42:^8. 

Projects. 

By  Lt.  CoL  Mendell,  1881,  securing,  by 
dredging,  a  channel  13  f.  deep  and  200  f. 
wide  to  tbe  upper  end  of  Eureka  wharves, 
with  channel  100  f.  wide  and  10  f.  deep 
to  Areata  and  Hooktou;  estimate,  $135,- 
220,  81,  2480,  2485. 

In  1882,  after  the  appropriation  of  $80,- 
000,  Lt.  Col.  Mendell  t>roposed  to  obtain 
an  increased  depth  of  channel  across  the 
outer  bar  by  a  training  wall  alx)ut  6,000  f. 
long  from  the  south  spit,  running  in  a 
northerly  ciirection;  estimate,  $600,000, 
88, 1991.  Approved  by  the  Board  of  En- 
gineers of  1882,  83,  1992;  87,  2447. 

In  1890  the  existing  project  was  modi- 
fied to  embrace  shore-protection  work  on 
the  north  spit,  and  the  construction  of  a 
jetty  starting  from  there  and  running  sea- 
wanl  nearly  parallel  to  the  jetty  on  the 
flonth  spit,  both  jetties  to  extend  out  to 


the  18-L  contour,  and  be  raised  to  the 
plane  of  high  water;  estimate  for  com- 
pleting project,  $1,715,115,  91,  3121;  98, 
2658. 

By  Board  of  Engineers,  1892,  modificir 
tion  of  existing  project  to  provide  for  re- 
location of  the  north  jetty  in  such  a  way 
as  to  utilize  the  shore  protection  built  oo 
the  north  side  of  the  entrance  and  make 
it  a  part  of  the  proposed  north  jetty;  also 
its  construction  out  to  a  point  sumdent 
to  arrest  erosion  before  the  completion  of 
the  south  jetty,  after  which  both  jetties 
were  to  be  carried  out  simultaneously  to 
the  18-f.  cur\'e,  08,  3278,  3289. 

The  Chief  of  Engineers,  1898,  estimated 
it  w^ould  cost  $75,000  to  improve  the  har- 
bor by  dredging  at  Eureka,  98,  29^ 

By  Maj.  Heuer,  dredging  a  15-f.  low- 
water  channel  8,900  f.  long  in  front  of  the 
city  wharves  at  Eureka,  200  f.  wide,  99, 
3185;  1900,  4237. 

Sections  of  completed  jetties,  1900, 
4243. 

Surveys. 

Examination  by  Board  of  Engineers. 
Report,  77, 1052.  Examination  ordered 
by  act  or  June  18,  1878,  assigned  to  Lt 
Col.  Alexander,  78,  136.  Report,  79, 
1785. 

Ordered  by  act  of  June  14,  1880,  made 
1880,  under  direction  of  Lt.  Col.  Mendell, 
81,  2481. 

Survey  made,  1894,  by  Maj.  Heuer,  95, 
3317. 

A  complete  survey  of  the  entrance  to 
the  bay  was  made  m  1895-96,  by  Capt 
Gillette,  and  also  in  1897,  96,  3210;  07, 
3367;  and  a  survey  of  the  Eureka  water 
front  was  made  in  1895-96  by  the  same 
officer  to  ascertain  the  extent  of  the 
shoaling  of  the  channel,  96,  3211. 

Examination  with  a  view  to  dredging 
along  the  city  (Eureka)  front  ordered  by 
act  of  June  3,  1896,  made,  1897,  by  Capt 
Gillette  (report  favorable),  97,  3377. 

A  complete  survey  of  the  entrance  to 
the  bay  was  made  in  1897-98  by  Maj. 
Heuer,  98,  2949. 

Survey  of  the  entrance  made  bv  Maj. 
Heuer,  1898-99  (maps),  99,  3185. ' 

Maps.     91,  3122,  3131;  95,  3324;  96, 
3218;    97,   3368;    98,   2954,    99,    3186, 
I  1900,  4246. 


HimPTULlPS  RITER,  \¥A8H. 


Chief  op  Engineers.    Report,  84, 342. 

Engineer  in  Charge.   Capt  C.  F.  Pow- 
ell.    Report,  84,  2294. 

Physical  cliaracterlstles. 

River  de8cril>ed,  84,  2295. 


Survey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt  Pow- 
ell (report  unfavorable) ,  84,  2294. 


BEPOBT9   OF   OBtEF  OF   ENGINEERS,  TJ.  8.   ARMY. 
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En^neert. 

Chief  of  Enoinbers.    Report,  87, 114. 

Enoinbkr  in  Chabge.     S.  T.  Abert, 
U.  S.  agent,  1886.     Report,  87,  962. 


Unrwej. 

Examination  ordered  by  act  Aug.  5, 
1886,  "but  8.  T.  Abert  una6le  to  discover 
any  such  creek,  87,  962. 


HimiTINO  CREEK,  TA. 


Commerce. 

Description  of,  96,  1157,  1158. 

Engineers. 

Chief  of  Engineebs.  Report,  84, 151 ; 
89,  134;  96,  151. 

Engineers  in  Charge: 

Oapt.  T.  Turtle.     Report,  84,  961. 

S.  T.  Abert,  U.  S.  agent,  1888.  Re- 
port, 89,  1028. 

Maj.  VV.  F.  Smith,  U.  8.  agent,  1895. 
Report,  96,  1156. 

Assistants: 
J.  L.  Seager.    Report,  84,  961. 
A.  Stierle.    Report,  96,  1157. 

Physical  characteristics. 

Description  of,  96,  1157. 


Plans. 

In  1882  Capt.  Turtle  did  not  consider 
the  work  a  public  necessity,  84,  961. 

In  1888  8.  T.  Abert  did  not  consider 
that  existing  commercial  necessities  war- 
ranted the  improvement  of  Hunting 
Creek,  89,  1028. 

SnrTeys. 

Examination  ordered  by 
2,   1882,  made   under  the 
Capt.  Turtle.     ( See  Plarui. ) 

Examination  ordered  by 
11,  1888,  made,  188,  under 
8.  T.  Abert.     (See  Plans.) 

Examination  ordered  oy 
17,  1894,  made  under  the 
Maj.  Smith,  U.  S.  agent,  in 
unfavorable),  96,  1156. 


act  of  Aug. 
direction  of 
84,  961. 
act  of  Aug. 
direction  of 
89,  1028. 
act  of  Aug. 
direction  of 
1894  (report 


HUNTIMOTOM  UARROR,  LOBfO  ISLAND,  M.  Y. 


Appropriations. 

1872,  f22,500,  72,  84. 
1890,  10,000,  91,  819. 
1892,  5,000,  92,  719. 
1894,  2,000,  96,  837. 
1896,  5,000,  96,  740. 
1899,        7,500,  99,  1223. 

Total,     52,000 

CJommerce. 

Important,  72,  907;  86,  706. 

Contracts. 

1  §  73.  S.  F.  Shelboume,  dredging,  30 
and  14.98  cents  perc.  v.,  72,  905. 

1§91.  C.  <&  H.  £.  Du  Bois,  dredg- 
ing, 15.9  cents  per  c.  y.,  91,  819. 

1S99.  E.  Brainard,  dredging,  19} 
cents  per  c.  y.  ($4,937.50),  98,  977. 

1894.  J.  H.  Fenner,  dredging,  12 
cents  per  c.y.  ($1,700),  96,  837. 

lH^r.  E.  Brainard,  dredging,  47,368 
c.  >.,  at  9J  cents  perc.  y.,  b.  m.,  97, 1102. 

1899.  Du  Bois  Bros.  Dredging  Co., 
dredging,  13.9  cents  perc.  y.  ($6,741.50), 
99,  1224. 

Engineers. 

Chief  of  Enginebrs.  Reports,  71, 87 
72,  84;  78,  92;  86,  96;  91,  76;  92,  81 
98,  88;  94,  79;  95,  89;  96,  86;  97,  121 
98,  116;  99,  131;  1900,  149. 

Enoineebs  in  Charge: 

Mai.  G.  K.  Warren,  1871-85.  Reports, 
72,905;  73, 1027;  (LtCoL),  86,703,704. 


Col.  D.  C.  Houston,  1890-92.  Reports, 
91   817*  92  717. 

Lt.  Col.  H.  M."  Robert,  1893-95.  Re- 
ports, 93,  975;  94,  698;  (Col.),  96,  835. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,  738;  97,  1100;  98,  1005. 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899. 
Report,  99,  1223. 

Maj.  E.  H.  Ruffner,  1900.  Report, 
1900,  1397. 

A.8SISTA  NTS  * 

W.  8.  Edwards.    Report,  72,  908. 
J.  H.  Dager.    Report,  73,  1027. 

Operations. 

1879-73.  91,786  c.  y.  dredged,  73, 
1027. 

1  §9 1-93.  55,137  c.  y.  dredged,  92, 
718 

l§99-93.  22,034  c.  y.  dredged,  93, 
977. 

1  §96-96.    13,994  c.  y.,  8.  m.,  dredged, 

96,  739. 

1  §96-97.    47,050  c.  y.,  s.  m.,  dredged, 

97,  1101. 

1§99-1900.  48,478  c.  y.  dredged, 
1900,  1398. 

Physical  .characteristics. 

Character  of  bed,  72,  907;  73,  1027. 
Tides,  72,  907;  73,  1029. 

Projects. 

By  Maj.  Warren,  dredging  a  chan- 
nel at  the  entrance  of  the  harbor  200 
f.  wide  and  8  f.  deep  at  m.  1.  w.,  and  in 
the  inner  harbor,  the  channel  to  be  150  f. 
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wide  at  the  bottom  and  8  f.  deep  at  m.  1. 
w.;  entimate  $22,780,  72,  905,  907,  909. 

By  Col.  McFarland,  1885,  formation  of 
a  dredged  channel  100  f.  wide  and  8  f. 
deep  at  1.  w.  on  the  bar,  the  widening  of 
the  channel  near  the  wharves,  and  the 
protection  of  the  channel  by  a  pile  revet- 
ment 1,400  f.  long;  estimate  $32,000,  86, 
705;  01,  817;  09,  718. 


Included  in  Coast  Survey,  1836,72,907. 
By  W.  8.  Edwazds,  1871.    Report,  72, 

Ordered  by  act  of  Jolv  5,  1884,  made 
under  direction  of  Col.  McFarland,  85, 
704. 

Maps.    08,  976. 


mnVTSDAEiE.     (See  MiMOwri  Rwer. ) 
HCROIV  HARROR,  OHIO,  a 


Appropriatfom. 

1826,      $5,000.00.  66 

4,413.35 

5,935.00 

1,880.36 

3,480.00 

1,500.00 

6,700.00 

4,300.00 

2,565.00 

5,000.00 

5,000.00 

10,000.00 

39,000.00 

1,500.00 

1,000.00 

1,000.00 

3,000.00 

3,000.00 

2,500.00 

7,500.00 

3,000.00 

6,000.00 

16,000.00 

15,000.00 

10,000.00 

8,000.00 

25,000.00 


1828, 
1829, 
1830, 
ia31, 
1832, 
1&34, 
1836, 
ia37, 
1838, 
1844, 
ia52, 
1866, 
1874, 
1875, 
1878, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
66 
74 
75 
78 
80 
81 
82 
84 
86 
88 
00 
02 
05 
06 
00 


iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

iii,  33. 

49. 

55 

129,  1266. 

2122. 

2303. 

2394. 

2093. 

1859. 

1998. 

2773. 

2499. 

3094. 

2934. 

3a52. 


Total,  197,273.71 

Commerce. 

Not  extensive,  but  increasing,  06, 2934; 
07,  3067. 

Almost  entirely  in  iron  ore  and  coal, 
1000,  4053. 

Conlraeto. 

1  »66.  W.  H.  Mott,  labor,  66,  iv,  74. 
F.  D.  Ketchum,  stone,  spike,  and  tim- 
ber, 66,  iv,  74.  J.  Loveday^  iron,  66, 
iv,  74. 

1S67.  Brooks  &  Adams,  timber,  67, 
142,  232,.  233.  Brooks  &  Adams,  mate- 
rials and  labor,  68,  149. 

I960*  W.  Nicolls,  materials,  labor, 
and  dredging,  70, 174,  176;  71, 192. 

1S§0.  J.  Stang,  pile  protection  con- 
struction, 81,  2304. 

l§§d.  J.  Stang,  removal  and  recon- 
struction of  old  superstructure,  88, 1900. 

1884,  L-  P.  &  J.  A.  Smith,  pier  re- 
pairs and  dredgmg,  85,  2221. 

a  Survey.— Report  July  27, 1826;  estimate,  $15, 


1866.  stang  &  GlUmore,  dredging, 
25  cents  per  c  y.,  87,  2307.  L.  P.  &  A. 
J.  Smith,  repair  to  piers,  87,  2309. 

18  SO.  Stang  &  Kerr,  pier  repair, 
$4,685.20,  80,  2315.     W.  St.  John  &  Son, 

180O.    J.  Stang,  for  repairs  to  piera, 
dredging,  28  cents  per  c,  y.,  80,  2313. 
$5,270,   01,  2845.    Garkin,  Stickney  & 
Cnim,  dredging,  25  cents  per  c  v.,  91, 
2847. 

1803.  Q.  Gilmore,  extensioD  of 
piers,  approximate  total  of  bid,  $9,410.01. 
Sadler  &  Allen,  dredging,  25  cents  per 
c.  y^  8.  m.,  08,  3069. 

I80ft.  J.  Stang,  pier  extension,  ap- 
proximate total  of  bid,  $6,390.86,  95, 
3095. 

l>€M;nnienU.    (Not    printed    in    re- 
ports.) 
All  details  relating  to  this  improve 

mentiprevious  to  1867,  S.  Doc  42,  35th 

Gong.,  1st  sees.,  containing  report  of  Col. 

J.  D.  Graham,  in  1857,  66,  5. 

Engineers* 

Grief  of  Enoinsers.  Reports,  66, 5, 
ii,  41,  iii,  5,  6,  33,  i v,  31 ;  67,  29;  68, 
39;  60.  37;  70,  48;  71,  46;  72,  43;  78, 
43;  74,  49;  75,  54;  76,  107;  77.  113; 
78,  129;  70,  171;  80,  225,  81,  307;  82, 
302;  88,  310;  84,  313;  85,  337;  86,  332; 
87,  298;  88,  272;  80,  324;  00.  293;  91, 
367;  02,  347;  08,  398;  04,  372;  05.  407; 
06,361;  07,455;  08,445;  00,527;  lOOO, 
593. 

Ekginebrs  in  Ghabge: 

Maj.  J.  D.  Graham,  1857.  Report,  S. 
Doc.  42,  35th  Gong.,  1st  sess. 

Gol.  T.  J.  Gram,  1866-69.  Reports, 
66,  iv,  30,  73;  67, 142,  148,  230-233. 

Maj.  W.  McFarland,  1869-71.  Re- 
ports, 60.  131;  70,  174. 

Gapt  G.  L.  Gillespie,  1871-73.  Ke- 
ports,  71,  192;  72,  228. 

Ma;.  F.  Harwood,  1873-74;  78,  331; 
74  218. 

Lt.  Gol.  G.  E.  Blunt,  1874-76.  Be- 
ports,  75,  297;  76,  ii^,  555. 

Maj.  N.  Michler,  1876-78.  Reports, 
77,  959;  78,  1255;  70,  1673. 

Maj.  X.  M.  Wilson,  1878-83.  Reports, 
70,  1686;  80,  2117;  81,  2302;  82,  2393. 

349.12     (H.  Doc.  No.  482. 66th  CoDg..  ad  seas.) 
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Maj.  L.  C.  Overman,  188^-92.  Re- 
ports, 83, 1898;  84,  2092;  85,  2219;  86, 
1858;  87,  2307;  88,  1997;  89,  2313;  90, 
2772;  91,  2843. 

Lt.  Col.  J.  A.  Smith,  1892-.  Reports, 
92,  2498;  93,  3067;  94,  2400;  95,  3092; 
96,  2931;  (Col. ),  97,  3064;  98,  2653;  99, 
3051;  1900,4051. 

AssierrANTs: 

Capt.  F.  U.  Farqahar,  66,  ii,  41,  iv, 
30,  31. 

Capt.  G.  J.  Lydecker,  68,  151. 

Capt.  M.  B.  Adams,  75,  292. 

Estimates.    (See  Ptajects.) 

By  Maj.  Graham,  for  improvement  of 
harbor,  $39,000;  for  repairs  of  piers, 
$26,782. 

By  Col.  Cram,  for  annual  preservation, 
$2,000,  68,  149-151. 

By  Maj.  McFarland,  $1,500,  69,  131. 

By  Maj.  McFarland,  for  repairs,  $2,500; 
for  annual  rei)air8,  $1,500,  69,  131. 

By  Capt.  Gillespie,  for  annual  repairs, 
$1,000,  71,  193. 

By  Maj.  Harwood,  for  entire  and  per- 
manent completion  of  repairs,  $2,000,  73, 
331;  $1,000,  74,  218. 

By  Mai.  Michler,  for  repairs  to  piers, 
$1,000,77,959. 

By  Maj.  Wilson,  for  rebuilding  supeiv 
structure  to  both  piers  and  breakwater, 
$25,000,  79,  171,  1686. 

Operations.  A 

1S66-67.  Both  piers  repaired  and 
cribe  replaced;  amount  expended,  $10,- 
960.24,  67,  142,  148;  68,  40. 

1§70«  Piers  repaired  and  sand  and 
rock  removed  from  channel  by  dredging, 
70,  48;  71,  192. 

IS 73-74.  Repairs  to  piers  by  day 
labor,  73,331;  74,49. 

1 875-76.  Repairs  and  dredging,  75, 
298;  76,  li,  555. 

187§-79.  Repairs  to  piers,  79,  171, 
1673,  1686.  Partial  history  of  operations 
from  1826  to  1877,  77,  959. 

1 8  79-§0.     Repairs  to  piers,  80,  21 21 . 

1880-81.  219  I  I.  pile  protection 
completed;  repairs  to  piers,  81,  2302, 
2303. 

1S81-83.  300  I.  f.  east  pier  super- 
structure completed;  pier  repairs,  82, 
2393. 

1 88a-S3.  250 1.  f.  old  work  removed 
and  rebuilt;  182  1.  f.  superstructure  re- 
moved and  rebuilt,  repairs  to  piers  by 
hired  labor,  83,  1899. 

1884-85.  501  c.  y.  dredged,  185  1.  f. 
of  west  pier  rebuilt  and  576 1.  f.  repaired; 
48  1.  f.  pile  protection  built  and  72  J.  f. 
repaired,  repairs  to  piers,  85,  2220. 

1886-87.  4,147  c.  y.  dredged  from 
bar;  repair  of  piers  in  progress,  87,  2307. 


188 8-89.  Pier  repair  under  contract 
beffun;  1,366  c.  y.  dredged,  89,  2313. 

1 8 89-90.  Pier  repair  continued,  90, 
2772. 

1890-91.  8,092  c.  y,  dredged;  re- 
pairs to  piers  and  extension  of  west  pier, 
91,2844. 

1891-99.  West  pier  extended  120  f. ; 
minor  repairs  to  superstructure  of  old 
piers,  92,  2499. 

1893-93.  Building  of  cribs  for  the 
extension  of  the  east  and  west  piers  in 
progress,  93,  3068. 

1893-94.  Work  of  last  year  com- 
pleted, comprising  an  extension  of  the 
east  pier  by  SO  f.  and  of  the  west  pier  by 
40  f . ;  repairs  made  to  superstructuf e  of 
west  pier,  94,  2401,  2402. 

1894-95.  4,000  c.  y.  dredged,  and 
extension  of  east  pier  by  72  f.  in  progress, 
95,  3093,  3094. 

1 895-96.  Pier  extension  of  last  year 
completed,  96,  2932. 

1896-97.  188  f.  of  old  west  pier  en- 
tirely removed,  the  site  dredged,  and  180 
f.  of  new  pier  16  f.  wide  constructed,  97, 
3065. 

1897-98.  9,347  c.  y.  dredged,  98, 
2654. 

Physical  cliaraeterlstlcs. 

Description  of,  93,  3068;  96,  2933;  97, 
3067. 

Harbor  so  situated  that  the  channel 
depths  vary  but  little  from  year  to  year; 
19-f.  depth  at  1900,  99,  3051,  3053; 
1900,  4053. 

Private  i¥ork. 

The  Wheeling  and  Lake  Erie  Ry.  Co, 
was  given  a  revocable  license  by  the  Sec- 
retary of  War  ia  1896  for  the  removal  of 
a  part  of  an  old  pier  to  enable  them  to 
construct  a  dock  1,200  f.  long  and  250  f. 
wide  near  the  shore  and  parallel  to  the 
east  side  of  the  shore,  06,  2933.  Dredg- 
ing by  the  company,  90,  3051. 

Projects. 

History  of  the  original  projects,  77, 959. 

By  Col.  Cram,  repairs  to  the  piers;  esti- 
mate, $26,782,  66,  iv,  31;  67,  142;  68, 
149. 

By  Maj.  McFarland,  repairs  to  piers 
and  dredging,  69,  131;  70,  174. 

By  Maj.  Harwood,  repairs  and  dredg- 
ing, 73,  :«1;  74,218. 

By  Maj,  Michler,  repairs  to  piers,  77, 
959. 

By  Maj.  Wilson,. rebuilding  superstruc- 
ture to  both  piers  and  breakwater  at  inner 
end  of  the  west  pier,  79,  1686. 

The  project  adopted  in  1826  and  modi- 
fied in  1871  proposed  the  extension  of  2 
parallel  piers  140  f.  apart,  the  object  being 
to  afford  a  channel  for  entrance  not  less 


a  No  record  oi  detailfl  prior  to  1867.    Suspended  since  1852,  66,  6. 
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than  14  f.  deep,  80,  2127;  86,  332.  Be- 
tweenl826 and  1880,  $101,273.71  had  been 
appropriated,  80,  2121. 

In  1879  Maj.  Wilson  proposed  rebuild- 
ing the  superstructure  to  lx)th  piers  and 
recomitruction  of  a  short  breakwater  at 
the  shore  end  of  the  west  pier;  estimate, 
125,000,  79,  1686;  80,  2121.  Increased 
in  1885  bjr  |6,500,  85,  2220;  87,  2308. 

By  Maj.  Overman,  1890,  17  f.  channel 
depth  by  extension  of  piers  to  the  17-f. 
curve  in  the  lake;  estimated  cost  of  ex- 
tension, with  necessary  dredging,  $40,000, 
90,  2773;  92,  2498. 

In  1892-93  Lt.  Col.  Smith  estimated 
that  after  revising  the  project  it  would 
cost  $125,000  to  extend  the  piers  to  16  f. 
denth,  98,  3068. 

By  Col.  Smith,  1899,  application  of 
available  funds  to  renewal  of  parts  of  old 
piers,  99, 3051.  After  completion  of  this 
work,  it-  was   estimated    that   $204,400 

HUROM,  LAKE  (Hart»or  of  rcftii^e  on).     {See  Sand  Beach,  Lake  Hurm,) 


would  be  required  for  further  work  of 
this  character,  1900,  4053. 

Col.  Smith  recommended,  1900,  as  in 
preceding  years,  and  because  of  the  in- 
creasing demand  for  deeper  channels,  that 
no  further  extensions  of  the  piers  be  made 
under  the  plans  and  limitations  of  the 
project  of  1890,  1900,  4052. 

§ur¥ey8« 

Of  harbor,  1879,  .80,  2120;  1882,  82, 
2393. 

A  hydrographic  survey  was  made  to 
cover  the  channel  and  approaches  at 
Huron  in  1892-93  by  Lt.  Col.  Smith,  93, 
3068. 

A  survey  of  the  channel  was  made  in 
1895  by  Lt.  Col,  Smith,  95,  3094. 

Minor  sun^eys,  1900,  4053. 

Maps: 
66,  i;  91,  2845;  94,  2402;  99,3052. 


HUROm   RrVER,  RICH. 


Commerce. 

Description  of,  97,  3035.  In  1897  the 
present  and  prospective  commerce  unim- 
portant, 97,  3036. 

En^lneerfl. 

Chief  op  Engineers.  Report,  97, 
451. 

Engineer  in  Charge.  Lt.  Col.  G.  J. 
Lydecker,  1896-97.     Report,  97,  3034. 


Physical  cliaracteristl€». 

Description  of.  A  small  stream  dis- 
charging into  Lake  Erie  at  its  northwest 
comer,  97,  3035. 

Surveys. 

Examination  of  the  river  from  its  month 
to  the  point  of  crossing  of  the  Michigan 
Central  R.  R.  ordered  by  act  of  June  3, 
1896,  made,  1897,  by  Lt.  Col.  Lydecker 
(report  unfavorable),  97,  3034. 


HVTCHIIVSOIV  RIYER,  M.  Y.     (See  EaH  Chester  Creek.) 
HYANMkS  HARBOR  OF  REFUGE,  RASS.<> 


Appropriations. 

1827,  $10,650.00,  act 

1830,  6,517.82,  act 

1831,  8,400.00,  act 

1832,  7,600.00,  act 

1833,  5,000.00,  act 

1834,  10,000.00,  act 

1835,  9,000.00,  act 

1837,  5,000.00,  act 

1838,  8,764.00,  act 
1852,  5,000.00.  act 

1870,  12,000.00,  70, 

1871,  10,000.00,  71, 

1873,  10,000.00,  78, 

1874,  5,000.00,  74, 

1878,  3,000.00,  78, 

1879,  2,500.00,  79, 
1881,  5,000.00,  81, 
1886,  10,000.00,  86, 
1888,  10,000.00,  88, 
1890,  8,000.00,  90, 
1892,  6,000.00,  92, 


Mar.  2. 
Apr.  30. 
Mar.  2. 
July  3. 
Mar.  2. 
June  28. 
Mar.  3. 
Mar.  3. 
July  7. 
Aug.  30. 
79;  71,  895. 

95,  895;  72,  953. 
86. 

96,  ii,  181;  76,106. 
46,  226. 
53,  297. 
540. 
586. 
485. 
553. 
599. 


a  Survey— Report,  1826,  estimftte  $10,560. 


Appropriations— Continued. 

1894,  3,500.00,  96,  657. 
1896,  6,000.00,  96,  625. 
1899,      2,162.00,  99,  1104. 

Total  169,093.82 

Commerce. 

Description  of,  70,  459;  73,  86. 

Contracts. 

1§70.  G.  Clapp,  repairing  break- 
water, $38.62  per  1.  f.,  71,  897. 

1871.  G.  Clapp,  repairing  and  com- 
pleting breakwater,  $37.50  per  1.  f.,  71, 
897. 

1  §  7 3.  Dawson,  Tank  &  Co. ,  granite. 
$4.40  per  t.,  78,  949. 

1§78.  J.  H.  White,  granite,  $1.97 
pert.,  79,  296. 

1879.  F.  Crocker,  removal  of  wreck, 
$370,  79,  296;  J.  H.  White,  granite  rip- 
rap, $1.43  per  t,  80,  366. 

(H.  Doc.  No.  482,  &6th  Gong.,  2d  sesB.) 


BEPOBT8   OP  CHIEF   OF   ENGINEERd,  IT.  8.  ABMY. 
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*  ISSl.  C.  £.  Davis,  riprap  granite, 
$1.69 pert.,  81,  539. 

1§96«  Frank  Pidgeon  Dredging  Co., 
dredging,  14.9  cents  per  c.  v.,  87,  533. 

1893.  J.  H.  Fenner,  dredging,  16.5 
cents jperc.  y.  ($3,600),  98,  805. 

1 S9 5.  Hartford  Dredging  Co. ,  dredg- 
ing, 17.3  cents  per  c.  y.  ($2,000) ,  95,  657. 

1 996.  Hartford  Dredging  Co. ,  dredg- 
ing, 21  cents  per  c.  y.,  07,  8§i5. 

OoenmenU.  (Not  printed  in  reports. ) 
Report  of  Lt.  Col.  C.  E.  Blunt,  1852, 
78, 948;  report  of  Maj.  Warren,  1873,  73, 
947;  report  on  importance  of  early  re- 
moval of  a  wreck,  79,  296. 

Englneeni. 

Chief  of  Enoinkkrs.  Reports,  66,  7 
70,  79;  71.  95;  73,  94;  78,  86;  74,  96 
75,  106;  76,  48;  77,  42;  78, 46;  79,  62 
80,  72;  81,  77;  82,  77;  83,  72;  84,  79 
85,  68;  86,  68;  87,  31;  88,  33;  89,  44 
90,  38;  91,  48;  9d,  52;  93,  53;  94,  50 

95,  55,  72;  96,  55;  97,  66;  98,  70;  99, 
82,  97;  1900,  96,  111. 

Engineers  in  Charge: 

Col.  J.  D.  Graham,  1865.  Report,  66, 
41. 

Maj.   p.   C.   Houston,   1869.     Report, 

70,  459. 

Lt  Col.  J.  G.  Foster,  1870.     Report, 
70  467. 
Lt.  Col.  G.  Thorn,  1871-73.     Reports, 

71,  895;  73,  952. 

Maj.  G.  K.  Warren,  1873-83.  Reports, 
73,  947;  74,  ii,  180;  75,  ii,  266;  76, 
203;  77, 193, 194;  78,  225;  79,  295;  (Lt. 
Col.),  80,  365;  81,  539;  83,  548. 

Lt.  Col.  G.  H.  Elliot,  1883-87.  Re- 
ports, 83,  467;  84,  591;  85,  560,  619; 
86,585. 

Maj.  W.  R.  Livermore,  1887-92.  Re- 
ports, 87, 532;  88,484;  89,606;  90,552; 
91   694. 

Capt.  W.  H.  Bixby,  1892-95.  Reports, 
93,  598;  93,  804;  94,  571;  95,  654,  744. 

Maj .  D,  W.  Lockwood,  1 896-.    Reports, 

96,  624;   97,  884;   98,  896;   99,  1104; 
1900,  1234,  1284,  1286. 

Assistant.  P.  M.  Blake.  Report,  74, 
ii,  181. 

Estimates.     (See  Projects. ) 

By  Maj.  Houston,  1870,  completion  of 
the  work,  $93,000,  70,  460. 

By  Lt.  Col.  Thorn,  1871,  completion  of 
the  work,  |10,000,  71,  95;  73,  94,  952. 

By  Maj.  Warren,  1873,  increasing  the 
width  of  the  base  of  the  breakwater, 
$25,000,  73,  86,  948,  949. 

By  Maj.  Warren,  1879,  completion  of 
existing  project,  $5,000,  79,  297. 

Operations.  <> 

1970-71.  300  1.  f.  breakwater  re- 
Liiilt,  71,  95,  895. 

a  Summary  of,  prior  to  1870,  70, 


l§71-7d.    258  1.   f.   breakwater  re- 
,  built,  73,  94,  953. 

I      1873-7.3.    Repairs  in  progress,  73, 
86,949. 

1973-74.  220  1.  f.  breakwater  re- 
built, 74,  96,  ii,  180. 

1§ 74-75.  1,450  t.  riprap  placed,  on 
the  outside  mainly,  75,  ii,  267. 

IS 78-79.  Stren^hening  the  break- 
water by  riprap;  1,675  t.  of  granite  used, 
79  52  296. 

i§79-8b.  1,211 1.  of  stone  deposited 
at  outside  base  of  breakwater,  80,  366. 

18S1-83.  2,550  t.  stone  placed  in 
breakwater,  83,  548. 

lS§6-87.  2,441  c.  y.  dredged,  87, 
532 

1887-89.  21,389  c.  y.  dredged,  88, 
484. 

1889-90.  Dredging  in  15}-f.  area, 
90  552 

1899-91.  22,100  c.  y.  dredged,  91, 
694. 

1891-93.  6,360  c.  y.  dredged,  93, 
598 

1893-94.  21,880  c.  y.  dredged,  94, 
572. 

1896-97.  About  15,000c.  y.dredged» 
97  884. 

1897-98.  25,803  c.  y.  dredged,  08, 
896. 

Physical  characteristics. 

Description,  70,  459;  74,  ii,  182;  99, 
744. 

Projects.     (See  Estimates.) 

The  ori^nal  project  was  lor  a  break- 
water of  riprap  stone  1,170  f.  in  length, 
covering  an  anchorage  area  of  about  1 75 
acres  and  having  an  entrance  depth  of 
15  f.  This  was  commenced  in  1827  and , 
completed  in  1838;  cost,  $70,931.  80,  366; 
86,  586,  619. 

By  Maj.  Warren,  1873,  increasing  width 
of  base  of  breakwater  and  otherwise 
strengthening  it;  estimate,  $25,000,  73, 
86,  948,  949. 

By  Lt.  Col.  Elliot,  1885,  increasing  the 
depth  of  the  anchorage  area  within  the 
harbor;  estimate,  $45,743.20,85,621;  86, 
586;  87,  532;  93,  598. 

Maj.  Lockwood  estimateil,  1899,  that  it 
woula  cost  $;i2,500  to  complete  the  project 
of  1885,  1900,  1286. 

Surveys. 

Examination  by  Lt.  Col.  Blunt,  1852, 
73,  948. 

Examination  by  Maj.  Houston,  1869, 
70,  459. 

Under  direction  of  Maj.  Warren,  by 
P.  M.  Blake,  1873,  73, 948.  Reports,  74, 
ii,  180,  182. 

Of  harbor,  1884,  85,  560,  619. 

Examination  ordered  by  act  of  Aug.  17, 

459;  73,  947;  75.  il,  267;  70,  295. 
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1894,  made  by  Capt.  Bixby,  1895  (report 
favorable),  96,  744. 

Kxamiiiation  and  Burvey  ordered  by  act 
of  Mar.  3, 1899,  made  by  Maj.  Lockwbod, 
1899  (limited  improvement  recom- 
mended), 1900,  1284,  1286. 


Maps:  < 

84,  592;  85,  560;  98,  804;  95,  656. 
Sketch  showing  proposed  work,  by  Maj. 

Houston,  70,  460. 


ILLINOIS  AND  DES  PE.AINES  RITERS,  ILL.. 


Engineers. 

Chief  of  Enginbbes.  Reports,  84, 291 ; 
99,  485;  1900,  549. 

Board  op  Enginbebs: 

Convened  at  Chicago,  III.,  Apr.  10  and 
11, 1899,  under  S.  O.  No.  14,  dated  Mar. 
12,  1899  (for  object,  see  Surveys),  and 
reconvened  Nov.  22,  under  S.  O.  No.  59, 
dated  Nov.  11,  1899,  and  subsequently 
under  S.  O.  No.  12,  dated  Mar.  12,  1900. 
(Col.  J.  W.  Barlow,  Majs.  J.  H.  Willaid 
and  C.  McD.  Townsend.) 

Enginebrs  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  1882-84. 
Reports,  84,  1957,  1958. 

Maj.  W.  L.  Marshall,  1899.  Report, 
99  2890. 

Maj.  J.'  H.  Willard,  1899.  Report,  99, 
385g. 

A  ssistantb  * 

G.  Y.  Wisner.     Report,  84,  1960. 

F.  M.  Towar.     Report,  99,  2891. 

J.  A.  Seddon.  Reports,  1900,  3856, 
3862. 

Operations. 

1898-90.  Preparations  made  for 
putting  survey  party  at  work,  99,  2890. 

Physical  characteristics. 

Route  described,  84,  1958,  1960. 


Description  of  route  recommended  for 
survey,  99, 2891;  routes  surveyed,  1900, 
3858. 

Plans. 

B^  Maj.  Benyaurd,  1884,  slack-water 
navigation  accomplished  by  locks  and 
dams,  estimate,  11,975,446  t^)  $3,433,562, 
84,  1959,  1964. 

Projects. 

Bc«urd  of  Engineers  estimated,  1900, 
that  the  provisional  cost  of  an  8-L  chan- 
nel would  be  110,400,000,  and  that  10  per 
cent  less  than  this  would  be  the  cost  of  a 
7-f.  channel,  1900,  3861. 

Surveys. 

Ordered  between  La  Salle  and  Joliet 
by  act  of  Aug.  2,  1882,  made  under  the 
direction  of  Maj.  Benyaurd,  84,  1958. 

Survey  for  extension  of  navigation  from 
Illinois  Kiver  to  Lake  Michigan  at  or  near 
Chicago,  with  estimates  for  7-f.  and  8-f. 
channels,  ordered  by  act  of  Mar.  3, 1899, 
99,  2891.  Made  1899-1900  under  di- 
rection of  Board.  (Special  report  made 
on  the  Illinois  Canal  m  connection  with 
this  survey. )  Preliminary  report,  1 900, 
3856. 


ILLINOIS  AND  miCMIOAN  CANAL.     (Acquisition  and  enlarfe- 

ment  of.)  ^    (See  Illinois  and  Missisgippi  Canal.) 


Commerce. 

Relation  of  the  canal  to  commerce,  87, 
2130-2137,  2145. 
Statement  of  canal  traffic,  87,  2148. 
Rates  of  toll,  87,  2lS6. 

Engineers. 

CniEP  OF  Engineers.  Reports,  83, 289; 
84,  291;  86,  314;  86,  309;  87,  275,  2127. 

Board  op  Engineers.  Of  1886  to  ex- 
amine and  report  upon  the  Illinois  and 
Michigan  Canal  and  its  acquisition.  Re- 
port, 87,2128-2160.  (Lt.Cols.Com8tock 
and  Poe  and  Maj.  Post.) 

P^ngineers  in  Charge.  Maj.  W.  H.  H. 
Benyaurd,  1883-&5.  Reports,  83,  1761; 
84,  1950;  86,  2056. 

Maj.  T.  II.  Handbury,  1886.  Report, 
86,  1716. 

Legislation. 

Acts  relative  to  Illinois  and  Michigan 
Canal,  87,  2161. 

a  Illinois  and  Lake  Michigan  Canal  via  Tllinois  River.  Ill 
mate  (Des  Plaines  and  lllinoiH  rivere),  f4,299,439.«l.    (H.  Doo.  No.  482,  55th 


Plans. 

By  Maj.  Benyaurd,  1882,  enlaigingthe 
canal  between  Chicago  and  La  Salle  to  a 
width  of  80  f.  at  water  line,  and  depth  of 
7  f . ;  locks  1 70  f .  long  and  30  f .  wide; 
estimate,  $2,298,919, 83, 1762, 1774, 1779, 
1788;  86,  1713. 

History  and  discripdon  of  canal,  87, 
2128,  2141. 

Original  cost  of  canal,  $9,513,021,  87, 
2147,  2167. 

Conclusions  of  Board  of  Engineers  of 
1886  in  relation  to  acquisition  and  enlaiyi^ 
ment  of  canal,  87,  2160. 

Sui*vev 

Ordered  by  act  of  Aug.  2,  1882,  83, 
290;  made  under  direction  of  Maj.  Ben- 
yaurd, 1883,  83,  1754. 


Survey*— Reports,  June  2S.  VSH:  <^i- 
Cong.,  2d  sen.) 


REPORTS   OF   CHIEF   OF   ENGINEERS.   U.   8.   ARMY. 


509 


I£.£.l]yOn  AND  1IISSI§SIPPI  CAMAJL,  II.L1.     (See  Hennepin  Canal,) 


ApproprlaUons* 

1890,  $500,000,  91,  2633. 

500,000,  02,  2300. 

190,000,  06,  2730. 

45,000,  06,  2614. 

875,000,  07,  2828. 

1898,  1,427,740,  08,  2455. 

1899,  700,000,  00,  2859. 

1900,  1,000,000,  1000,  3816. 


1892, 
1894, 
1896, 
1897, 


Total,  5,237,740 

Contractu. 
1 893.     Informal  contract  for  fencing, 

03,  2840.  A.  J.  Whitney,  lock  pit  and 
foundation  Lock  37  (work  uncompleted), 
J.  Killeen,  lock  pit  and  foundation.  Lock 
36,  $14,679.60.  J.  D.  Lynch,  3  miles  of 
canal  trunk  earthwork,  sand  and  pebbles, 
$40,266. 02.  D.  Sears,  lock  pit  and  founda- 
tion and  guard  lock,  $1,673.28.    03,  2838. 

1S94.  King  Bridge  Co.,  superstiac- 
tnre  for  2  metal  swing  bridges,  $11,200, 

04,  2171.  W.  Callahan,  earthwork  of 
miles  1,  2,  5,  and  8,  $29,879.04.  E.  Phe- 
lan,  earthwork  of  miles  3and  4,  $23,041.66. 
J.  Carroll,  earthwork  of  mile  6,  $6,002.88. 
Kenefick  &  Strang,  earthwork  of  mile  7, 
$7,837.42.  Mall  &  Doan,  pits  and  founda- 
tions of  Locks  1,  2,  3,  and  4  (piles,  earth- 
work, timber,  ironwork,  concrete),  $41,- 
547.03.  Heidenreich  Co.,  pitsand  foun- 
dations of  Locks  6 and  7  (earthwork,  piles, 
timber,  ironwork,  concrete),  $18,872.12. 
Coil  &  Mclvor,  pit  and  foundation  of  Lock 

5  (earthwork,  piles,  timber,  ironwork, 
concrete),  $8,010.90.     06,  2734. 

1899.  Circular  letter  proposals  for 
cement,  06,  2618. 

1S97.  Katz,  Crandall  &  Callahan, 
earthwork  of  miles 9-16,  $119,475.    Cogan 

6  Pound,  11  lock  pita  and  foundations  and 
2  aqueducts  (excavation,  piles,  limber, 
ironwork,  concrete),  $96,735.85.  Mc- 
Arthur  Bros.,  concrete  and  iron  culverts, 
$24,815.  07,  2832.  J.  J.  McCaughey, 
earthwork  of  miles  17  and  18,  $17,105.90. 
Globe  Construction  Co.,  earthwork  of 
miles  9-23,  $132,002.80.  R.  C.  Cushing 
Co.,  earthwork  of  mile  24,  $8,277.  H.  A. 
Boedker  &  Co.,  lock  pits,  and  founda- 
tions, Locks  19,  20,  21  (excavation,  piles, 
timber,  ironwork,  concrete ) ,  $26, 239.  08, 
2459. 

1  SOS.  Toledo  Bridge  Co. ,  superstruc- 
ture of  5  steel  bridges,  $8,200,  08,  2459. 
J.  E.  Loomis,  earthwork  of  miles  3  and  4 
of  feeder  line,  $24, 895. 25.  Corbett  &  Cur- 
rie,  earthwork  of  mile  5  of  feeder  line, 
$9,502.71.  Callahan  Construction  Co., 
earthwork  of  miles  1,  2,  and  8  of  feeder 
line,  $67,503.19.  Cocan  &  Pound,  earth- 
work of  miles  6  and  7  of  feeder  line, 
$42,155.52.  J.  Berkerv,  earthwork  of 
miles  9, 10,  and  11  of  feeder  line,  2,177,744 
c.  y.,  8.4  cents;  132,182  c.  y.,  16 J  cents. 


Kinser  &  Sons,  earthwork  of  miles  12-16, 
feeder  line,  98,696  c.  y.,  11  cents,  and 
297,515  c.  y.,  10  cents.     00,  2865. 

1S99.  J.  G.  Wagner,  bridge  across 
Rock  River,  $25,000.  Kinser  &  Sons, 
earthwork  of  miles  19  and  20,  feeder  line, 
241,823  c.  y.,  11.85  cents.  Callahan  Con- 
struction Co.,  earthwork,  miles  21  to  29, 
feeder  line,  288,502  c.  y.,  15J  cents;  372,263 
c.  y.,  17t  cents;  393,189  c.  y.,  16  cents; 
102,592  c.  y.,  9}  cents;  127,604  c.  y.,  12i 
cents,  and  167,621  c.  y.,  13}  cents;  pits  for 
7  arch  and  constructmg  10  pipe  culverts, 
for  feeder  line  (earthwork,  concrete,  iron 

Eipe,  ironwork,  timber,  piles),  $60,096.32. 
ydon  &  Drews,  removing  wreck,  $375. 
00,  2865.  G.  W.  Jackson  Construction 
Co.-,  miles  17  and  18  of  feeder  line  earth- 
work, 245,712  c.  y.,  9}  cents,  00,  2865. 
Carnegie  Steel  Co.,  3  bridges,  $40,473.27. 
Lassig  Bridge  and  Iron  Works,  superstruc- 
ture of  2  railway  bridges,  $29, 195.  Katz  Su 
Callahan,  earthwork  of  miles  28,  29»  42  of 
western  section,  and  26, 27,  and  28  of  east- 
em  section,  $60,729.45.  T.  W.  Kinser  & 
Sons,  earthwork  of  mile  40,  western  secv 
tion,  $14,093.99.  J.  J.  McCaughey,  earth- 
work of  miles  45  and  48,  western  section, 
$24,526.35.  Toledo  Bridge  Co.,  5  steel 
highway  bridges,  $13,400.  B.  William, 
earthwork  of  miles  9, 10,  and  11  of  feeder 
line,  $40,546.24.     1000,  3824. 

1900.  Chicago  Bridge  and  Iron 
Works,  superstructure  of  railway  bridge, 
$17,910,  1000,  3824. 

Engine  em. 

Chief  OF  Engineers.  Reports,  80,293; 
00,  263;  01,  334;  02,  320;  08,  364;  04, 
336;  06,  374;  06,  329;  07,  418;  08,406; 
00,482;  1000,546,550. 

Board  of  Engineers.  Convened  at 
Rock  Island,  Sept.  12, 1891,  by  S.  O.,  No. 
48,  to  consider  and  report  upon  the  loca- 
tion of  the  western  terminus  of  the  Illinois 
and  Mississiopi  Canal.  Report,  02,  2302. 
(Col.  Poe,  Maj.  Mackenzie,  and  Capt. 
Marshall. ) 

Engineers  in  Charge: 

Capt.  W.  L.  Marshall,  1889-99.  Re- 
ports, 80,  2148;  00,2580,2581,2604;  01, 
2633,  2640,  2646,  2650;  02,  2297;  03, 
2832;  04,  2162;  (Maj.),  05,  2726;  06, 
2608;  07,  2825;  08,  2447;  00,  2853. 

Maj.  J.  H.  Willard,  1899-.  Report, 
1000,  3810. 

Assistants: 

O.  A.  M.  Liljeiicrantz.  Reiwrts,  80, 
2149;  00,  2601. 

L.  L.  Wheeler.  Reports,  01,  2643, 
2653,2655;  02,2301;  03,2838;  04,2172; 
06,  2758;  06,  2652,  2656;  07,  2859,  2861, 
2870;  08,  2482;  00,  2886;  1000,  3850. 

Lt.  H.  Jervey.  Reports,  05,  2742,  00, 
2618;  07,  2847. 
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J.  C.  Long.  Reports,  98,  2844;  94, 
2178;  95,  2763;  96,  2638;  97,  2862;  98, 
2466;  99,  2871;  1900,  3829. 

Legal  prc»eeediiigf« 

For  right  of  way,  etc.,  98,  2835;  94, 
2180;  96,  2728:  97,  2827;  98,  2464.  All 
right  of  way  obtained,  99,  2855. 

Rock  River  declared  a  navigable  river 
by  decree  of  U.  S.  Circuit  Court,  up  to 
and  beyond  Sterling,  prior  to  appropria- 
tion of  $25,000  for  the  construction  of  a 
bridge  to  replace  the  bridge  across  the 
river  at  Moline,  98,  2448. 

OlMtructlons. 

Bridges  obstructing  navigation,  96, 
2609. 

Operations, 

IS §9-91.  Preparations  of  drawings, 
plans,  and  estimates  for  the  proposed 
^nal,  89, 2148;  90, 2580;  91,  2633;  92, 
2301. 

1893-93.  Wedem  section:  2  lock 
pits  and  foundations  completed;  about 
300,000  c.  y.  earthwork  excavated  from 
canal  trunk  and  placed  in  embankment; 
dams,  locks,  and  culvert  in  course  of  con- 
struction; earth  and  stone  excavations 
and  embankment  construction  in  prog- 
ress; warehouses  built,  etc.,  98,  2833. 

1993-94.  Weslem  sedim:  3  locks, 
7  sluices,  1  culvert,  and  abutments  for 
pontoon  bridge  completed;  the  earth- 
work and  rock  excavation  of  the  canal 
around  the  lower  rapids  of  Rock  River 
nearly  completed,  and  preparations  made 
for  construction  of  dams,  bridges,  gates, 
etc.,  94,  2163,2164. 

1894-95.  Wej<tern  section:  Several 
V)ridge8  constructed,  excavation  and  em- 
bankments along  the  section  completed, 
cofferdams  and  cross  banks  removed,  ap- 
proaches to  locks  dredged,  banks  rip- 
rapped,  lo<!k  houses  constnicted,  gates 
hun^,  and  dams  completed;  nearly  com- 
pletmg  canal  around  the  lower  rapids  of 
Kock  Kiver,  which  was  oj)ened  to  navi- 
gation on  Apr.  17,  1895.     96,  2727. 

Eastern  section:  4  miles  canal  trunk  and 
4  lock  foundations  completed,  and  simi- 
lar work  in  progress ;  culverts  constructed 
and  others  m  course  of  construction;  sev- 
eral locks  commenced,  5  miles  of  con- 
struction railway  laid,  warehouses  and 
one  bridge  built,  05,  2729. 

Cement  tests  made,  95,  2742. 

1895-96.  \Ve»tem  section:  Dredging 
plant  built,  the  entrance  at  the  Missis- 
sippi dredged,  pile  revetments  con- 
structed, filling  placed,  riprapping  done, 
and  similar  work  performed,  96,  2610, 
2611. 

Eastern  section:  6  locks  completed,  the 
masonry  of  an  aqueduct  and  2  culverts 
also  completed,  as  well  as  foundations 


for  3  locks.    All  masonry  on  first  8  miles 
has  been  completed  at  the  end  of  this 
year,  and  also  nearly  all  the  earthwork. 
96,  2612. 
'  Cement  testa  made,  96,  2618. 

1896-97.  Western  section:  MisBiSBippi 
entrance  dredged,  and  also  approaches  to 
landing  at  BloBsomburg,  wing  dams  con- 
structed at  mouth  of  Rock  River,  97, 
2827. 

Eastern  section:  Earthwork  of  sixth 
mile  completed  and  preparations  made 
for  continuing  work  next  year,  97,  2826. 

Cement  tests  made,  97,  2847. 

1897-98.  Western  section:  Prepara- 
tions made  for  continuing  work  next 
year,  98,  2454. 

Eagtem  section:  8  miles  canal  tronk 
completed,  2  practically  completed,  and 
work  on  8  miles  more  begun;  founda- 
tions of  9  locks  completed,  and  work  be- 
gun on  5  more  ana  also  one  aqueduct; 
3  bridges  erected,  and  8  culverts  built 
About  8  miles  of  canal  trunk  lined  with 
stone,  filling  behind  7  locks  and  splay 
walls  completed;  masonr}'  of  3  locks  and 
abutments  of  5  highway  bridges  con- 
structed, and  approaches  to  bridges 
nearly  completed;  several  buildings 
(lock  houses,  etc.),  erected,  and  5  miles 
of  construction  track  laid.  98,  2449, 
2450. 

Cement  t««ts  made,  98,  2451, 2480. 

1898-99.  Eastern  section:  9  miles 
lined  with  stone,  superstructure  of  2 
bridges  placexji  approaches  to  5  bridges 
completed,  masonry  of  11  locks,  and  toe 
abutments  of  2  aqueduct  bridges  and  1 
highway  bridge  completed  and  of  1  high- 
way bridge  b%un;  culvert  placed  under 
canal;  l&i,937  c.  y.  earth  filling  placed 
behind  lock  walls  and  aqueduct  abut- 
ments and  approaches  to  bridges,  all  by 
hired  labor.  By  contract  4  miles  com- 
pleted and  2  more  partly  completed;  pits 
and  foundations  of  5  locks  and  of  2 
aqueduct  bridges  completed.  Feeder  line: 
Work  in  progress  on  15  miles  of  trunk, 
778,735  c.  V.  being  placed.    99,  2853. 

1899-1900.  Eastern  section:  About 
2  miles  of  earthwork  completed;  about 
7  miles  of  trunk  lined;  abutments  and 
approaches  to  5  highwav  bridges  com- 
pleted, and  3  other  such  works  under 
way;  abutments  and  approaches  to  2  rail- 
road bridges  completea  and  for  1  other 
in  progress;  about  6  culverts  completed, 
ana  euperstructure  of  2  aqueduct  bridges 
erected,  all  by  hired  labor.*  By  contract 
nearly  4  miles  completed;  superstructure 
of  5  highway,  1  single-track  and  1  double- 
track  railway  bridge  completed.  Feeder 
line:  Concrete  masonry  work  on  culverts 
and  for  about  5  bridges  carried  on  by 
hired  labor.  By  contract,  2,480,867  c.  y. 
earthwork  executed;   foundations  for  4 
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culverts  completed;  4  pipe  culverts  com- 
I»leted  and  pits  for  5  more  partly  exca- 
vated. 

Western  section:  Warehouse  built  and 
4  others  in  progress;  2  culvert  pits  exca- 
vated, fencmg  done,  and  right  of  way 
staked  out,  and  earthwork  completed  by 
hired  labor.  By  contract,  about  414,773 
c.  y.  earthwork  was  executed.  1900, 
3810. 

Physical  eharaeierlstics. 

Description  of  approved  canal  route, 
90,  2582. 

Elevations  of  high  water  in  1892  along 
Hock  River  from  Pennys  Slough  to  the 
MissisBippi,  98,  2843. 

Stages  of  the  Mississippi  at  Rock  Island 
for  1893,  98,  2843. 

Rock  River  was  gauged  in  1895-96  and 
its  discharge  found  to  be  723  c.  f.  iter 
second,  less  than  previously  estimated, 
96,  2610. 

Description  of  Sterling  route  of  canal, 
96,  2653. 

Description  of  Green  River  route,  97, 
2868. 

Part  of  feeder  line  situated  in  Cecils 
Slouch  found  to  overlie  a  deep  peat  bog, 
making  necessary  surveys  for  different 
Une,  1900,  3811. 

Planfi.     (See  Projects. ) 

Location  of  proposed  canal  and  feeder 
routes,  90,  2588,  2589,  2609. 

Dimensions  of  proposed  canal  and  con- 
structions proposed,  90,  2589. 

Details  of  lock,  bridge,  sluiceway,  and 
dam  construction,  90,  2590. 

Itemized  estimates  of  cost,  90,  2596. 

General  considerations  relating  to  the 
work,  90,  2599;  91,  2639.  Total  esti- 
mate, 16,925,960,  90,  2597;  92,  2300. 

Western  terminous  of  canal  located  bv 
Board  of  P^ngineers,  1891,  upon  the  south 
side  of  the  principal  mouth  of  Rock 
River,  92,  2310. 

Projects.     (SeeP/arw.) 

Comi)arative  estimate  of  alternate  lines 
from  mile  6.5  to  mile  12.4,  inclusive,  98, 
2845. 

Tabular  statement  of  comparative  esti- 
mates for  construction  of  canal  from  mile 
25  westward  to  the  mouth  of  Green  River 
by  two  routes,  94,  2181. 

Capt.  Marshall,  1893-94,  estimated  the 
cost  of  the  canal  around  the  lower  rapids 
of  Rock  River,  exclusive  of  surveys  and 
expenses  of  right  of  wav,  at  $472,000, 
94  2166. 

By  Maj.  Marshall,  1896-97,  for  locating 
the  feeder  4  miles  west,  leaving  Rock 
River  at  Sterling  instead  of  Dixon,  at  an 


estimated  cost  of  $1,654,733.30,  96,  2655; 
97,2868. 

By  Maj.  Marshall,  1896,  for  location  of 
western  section  of  canal  via  Green  River 
route;  estimated  cost,  $2,048,444.97,  97, 
2867,  2869. 

Comparative  estimates  of  cost  of  alter-* 
nate  lines  for  canal,  surveys  of  1895  an^ 
1897,  respectively,  in  the  vicinity  of  Co- 
lona.  111.,  97,  2861. 

By  Capt.  Marshall,  1888,  and  modified 
in  subsequent  years,  for  the  construction 
of  a  canal  about  75  miles  long  and  at  least 
80  f .  wide  at  the  water  surface,  7  f.  deep, 
with  locks  170f.  long  between  quoins  and 
30  f.  wide  admitting  barges  carrying  64K> 
short  tons  of  freight  from  1}  miles  above 
Hennepin,  111.,  tnence  via  Bureau  Creek 
Valley  and  over  the  summit  to  Rock 
River  at  the  mouth  of  Green  River, 
thence  by  slack  water  in  Rock  River  to  a 
canal  around  the  lower  rapids  of  the 
river  at  Milan,  to  the  Mississippi  at  the 
mouth  of  Rock  River;  ascending  through 
21  locks  and  descending  by  10  lift  locks^ 
with  1  guard  lock,  with  a  feeder  line  29 
miles  long;  estimated  cost  1890,  $6,925,- 
959.70,  97,  2870;  estimated  cost  1896, 
$7,157,379.74,  97,  2870;  98,  2447. 

Plans  for  flushing  culverts  carried  under 
the  canal  (drawings),  99,  2858. 

Intermediate  masonry  piers  substituted 
for  pedestals  and  columns  on  the  feeder 
line,  99,  2858. 

Line  F  of  the  various  routes  surveyed 
in  place  of  the  line  through  the  boggy 
Cecils  Slough  chosen,  1900,  3811. 

Lock  site  near  Colona  changed  to  pre- 
vent extensive  changes  in  the  grade  of 
two  railroads  intersecting  near  that  point, 
1900,  3811. 

Aqueduct  over  Green  River  on  the 
feeder  line  to  be  used  in  drawing  down 
both  the  feeder  line  and  the  summit  level 
in  case  of  accident  or  when  repairs  are  to 
be  made,  1900,  3812. 

Surreys. 

Miscellaneous  surveys  for  location  of 
main  line,  feeder,  etc.  (see  Physical  char- 
acteristics, 1900),  98,  2835;  94,  2166;  96, 
2728;  96, 2650,  2652;  97,  2827, 2861, 2866; 
98,  2479. 

Survey  for  feeder  line  along  Sterling 
route  made  under  direction  of  Maj.  Mar- 
shall in  1895-96,  96,  2611,  2653. 

Survey  of  Green  River  route  made  in 
1896  under  direction  of  Maj.  Marshall, 
97,  2867. 

Examination  of  Rock  River  feeder  for 
lock  and  dam  in  progress,  1900, 1900,550. 

Maps.  91,  2649;  94,  2176;  96,  2670; 
97,  2878;  98,  2482,  2484. 
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1895, 

$255.00 

1896, 

5,309.17 

1897, 

4,752.46 

1898, 

4,502.39 

1899, 

3,364.92 

1900, 

5,379.84 

1L.L.I1VOI8  AND  MIMIMIPPI  CANAJL  (Operation  and  care  of). 


ports,  05,  2770;  96,  2672;  97,  2880;  98, 
2486;  99,  2888. 

Maj.  J.  H.  Willani,  1899-.  Report, 
1900.  3853. 

AsflXOTANT.  L.  L.  Wheeler.  Reports, 
97,  2881;  98,  2487;  99, 2890;  1900, 3854. 

Legal  proceedings. 

The  authority  of  the  U.  S.  to  order  the 
alteration  of  an  obstructing  bridge  below 
Moline  sustained  by  the  U.  S.  circuit 
court,  97,  2880. 

Obstructions* 

Navigation  obstructed  by  three  bridges 
above  the  head  of  the  canal  around  me 
rapids  of  Rock  River,  95,  2771. 

Operations. 

1894-95.  Canal  around  the  lower 
rapids  of  Rock  River  opened  to  naviga- 
tion on  Apr.  17,  1895.  Operation  and 
maintenance  in  progress  from  this  date 
on,  96,  2770. 

(For  account  of  operations,  etc.,  in  de- 
tail see  each  annual  report ) 


Total,  23,563.78 

Commerce. 

Description  of,  96,  2672;  97,  2880. 

After  opening  of  the  canal  freight  rates 
on  coal  were  reduced,  96,  2672.  The  ca- 
nal a  cause  for  reduced  rates  on  coal 
freights,  97,  2880. 

In  1896-97  56,621  t.  passed  through 
the  canal  around  the  Rock  River  Rapids, 
necessitating  1,531  lockages,  97,  2880. 

En^neers. 

Chief  OF  Kngineebs.  Reports,  95, 375; 
96. 331;  97, 420;  98,  408;  99, 484;  1900, 
549. 

Encunbers  in  Chabge: 
Maj.   W.  L.  Marshall,  1895-99.     Re- 
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Appropriations. 


(See  Illinois  and  Michigan  Canada  etc.;  Missimppi 
hiver. ) 

Importance  of  the  improvement,  87, 
2122. 

Commercial  advantages  of  a  watenK-ay 
between  the  Great  Lakes  and  the  Missis- 
sippi River,  90,  2454. 

List  of  merchant  steamboats  navigating 
the  Mississippi  and  its  tributaries,  with 
drafts  from  7  to  9  feet  and  less,  90, 2538, 
2540. 

Lockages  and  tonnage  passing  La- 
grange Lock  for  1892,  92,  2296,  2297. 

Since  the  completion  of  the  locks,  a 
steady  increase  in  the  number  of  passa^ 
of  boats  and  in  tonnage,  95,  2716;  97, 
2816;  98,  2437. 

Total  traffic  estimated  at  about  500,000 
t.  per  annum,  95,  2717;  96,  2599. 

The  tonnage  on  the  river  in  1896  sach 
that  less  than  one- tenth  cent  per  mile 
paid  for  the  maintenance  of  the  works, 
though  the  practicable  depth  onlv  4  f., 
96,  2598,  2599. 

Since  the  construction  of  the  Lagrange 
Lock,  1889,  traflSc  on  the  river  increased 
200  per  cent,  up  to  1899,  99,  481. 

Contracts. « 

1  §69.  F.  D.  Van  Wagenen,  dredging 
between  the  town  of  Henry  and  Copperas 

a  Expenditures  nnder  the  permanent-indefinite  appropriation  provided  by  act  of  July  6,  IS^,  for 
operating  and  keeping  in  reptiir  canals  and  other  public  works. 

«> Survey— Report.  Feb.  14,  1«6S;  estimate.  $12,745,  and  $4,245  annually  for  maintenance.  (H.  Doc 
No.  482,  65tb  Cong..  2d  scss. 

<^ Statement  of  reversions  to  United  States  Treasury,  78, 312;  statement  of  total  applied  to  jetties  und 
dredging.  76,  679.  79.  1576,  irv<4. 

(/Allotted  from  Western  and  Northwestern  nvcrs. 

eOperations  under  contract  from  18($9  to  1878,  79. 1581.    Objections  to  laws  regulating.  68.  391. 

Proposals:  For  dredging,  hire  of  dredge  and  equipment,  construction  of  brush  dams,  Jetties,  riprap. 
and  training  walls.  70, 221.  71,  281;  7B,  474;  77,  553.    For  lock  foundation  at  Copperas  Creek,  74,322. 


1852, 

$30,000,  66,  iii,  35;  7C 

►,  1569. 

1867, 

d  20,000,  67,  270. 

1 

1868, 

84,150,  67,  54;  70, 
1575. 

60;  70, 

1870, 

100,000,  70,  60. 

1873, 

100,000,  78,  53. 

1874, 

75,000,  74,  60. 

1875, 

75,000,  75,  65. 

1876, 

40,000,  76,  84. 

1878, 

75,000,  78,  119,  1192. 

1879, 

40,000,  70,  159,  1571. 

1880, 

110,000,  80,  1994. 

1881, 

250,000,  81,  2181. 

1882, 

175,000,  82,  2246. 

1884, 

100,000,  84,  1948. 

1886, 

112,500,  86,  1706. 

1888, 

200,000,  88,  1891. 

1890, 

200,000,  00,  2410. 

1892, 

100,000,  02,  2259. 

1894, 

35,000,  05,  2717. 

1896, 

40,000,  06,  2599. 

1899, 

100,000,  00,  2844. 

Total,  2,041,650 

Com  me  rce.     ( See  Defense. ) 

Work  demanded  by  interests  of,  68,371. 

Value  of  improvement  to,  68,  452;  71, 
278. 
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Creek,  70,  322;  completed  July,  1871, 
72,  311. 

1870.  J.  T.  Hayden  (expenditure  of 
appropriation  of  1870,  |100,000),  dredg- 
ing and  construction  of  dams  between 
Copperas  Creek  and  mouth  of  river,  71, 
277,  282;  72,  311;  completed  July,  1872, 
72,  311. 

15 73.  W.  Johnson,  foundation  for 
the  lock  near  Copperas  Creek,  delay  and 
tardiness  of,  74,  317,  318,  322.  Allot- 
ment exhausted  and  contract  completed 
(Sept.,  1874),  76,  467,  469,  475. 

15 74.  W.  Johnson  (expenditure  of 
allotment,  $20,000,  from  appropriation  of 
1873),  hire  of  dredge  and  eauipment,  |12 
per  hour,  to  restore  channels  of  1871-72, 
74,  319;  completion  of,  Aug.,  1874,  76, 

469.  G.  Williams  ( expenditore  of  appro- 
priation of  1874,  $75,000),  dredging,  con- 
struction of  dams,  jetties,  and  repairs,  76 , 

470,  475;  contract  extended;  completed 
Oct.,  1875,  76,  470, 475;  76, 676, 683. 

15 75.  W.  Patrick  (expenditure  of 
appropriation  of  1875,  $75,000),  dredging, 
constniction  of  dams  and  jetties.  76, 471, 
475;  76,  676;  contract  extended  to  Oct, 
1876,  76,  683;  completed,  77,  546,  549; 
renewed  with,  Oct.,  1876  (for  exx>endi- 
ture  of  allotment  of  $10,000  from  appro- 
priation of  1876,  $40,000),  on  same  terms 
as  preceding  contract;  completed  Oct, 
1876,  77, 546,  549,  553. 

1S77.  H.  S.  Brown  (expenditure  of 
halance  of  appropriation  of  1876) ,  dredg- 
ing, construction  of  dams  and  Jetties,  77, 
546,  549,  553;  extended  to  June,  1878, 
78,  1197. 

1SS4.  Sanger  &  Moody,  stone,  84, 
1950. 

1556.  Sanger  &  Moody,  lock  stone, 
87,  2124. 

1557.  Williams,  White  &  Co.,  lock- 
gate  iron,  87,  2124. 

ISOl.  Sanger  &  Moo^,  furnishing 
and  delivering  stone,  02,  2261. 

1S99.  Russell  Wheel  and  Foundry 
Co.,  iron  and  steel  lock-gate  fittings, 
$9,850.65;  H.  B.  Wyeth,  yellow-pine  tim- 
ber, $19  per  M  f .  B.  M. ;  A.  K.  Beck 
Lumber  Co.,  pine  lumber,  $18.70,  and 
pine  plank,  $16.95  per  M  f.  B.  M.,  02, 
2260. 

Defense. 

Improvement  required  to  pass  gun- 
boats from  Miasissippi  River  to  lakes,  68, 
442.  Naval  and  military  considerations 
favoring  improvement,  68,  450;  70, 304; 
70,  1573. 

Doenmenti.    (Not    printed    in    re- 
ports.) 
H.  Doc.  16,  40th  Cong.,  Istsess.,  67, 
37,  269;  70,  1573. 

9207—02 33 


Engineers. 

Chiisp  op  ENonncEBs.  Reports,  67, 
37;  68,  54;  60,  46;  70,  60;  71,  54;  72, 
50;  78,  53;  74,  60;  75,  64;  76,  83;  77, 
85;  78, 119;  70,  158,  1584;  80,  211,  212; 
81,  286;  82,  281;  88,  289;  84,  290;  86, 
313;  86,  308;  87,  274;  88,  249;  80, 289; 
00,  261;  01,  332;  02,  318,  319,  335;  08, 
362;  04,  334;  05,  372;  06,  327;  07,415, 
421;  08,  404,  00,  480;  1000,  545. 

Board  '  of  Engineebs.  Oi^ganization 
of;  survey  and  examination  under  direc- 
tion of,  1867,  67,  270.  Plan  of  improve- 
ment; recommended  the  widening  and 
deepening  of  present  canal  from  Bridge- 
port to  Lake  Joliet;  thence  by  river  (ex- 
cept at  Grand  Rapids)  to  mouth,  68, 440; 

70,  1574, 1576.    ?Lt.  Col.  Wilson  and  W. 
Gooding,  U.S. C.E.) 

Enginsbbs  in  Charge. 

Lt.  Col.  J.  H.  Wilson,  1866-70;  67,  273. 
Reports,  66,  ii,  41;  67,  269;  68,  38% 
438;  60,  217;  70,  303;  71,  264.  ^ 

Col.  J.  N.  Macomb,  1870-77.    Reports, 

71,  258;  72,  281;  78,  437;  74,  317;  75, 
467;  76,  674;  77,  546. 

Capt.  G.  J.  Lydecker,  1877-82;  78, 
1190.  Reports,  78, 1190;  70, 1569, 1572; 
(Maj.),  80,  1990,  1995;  81,  2174. 

Maj.  W.  H.  H.  Benyaurd,  1882-86. 
Reports,  82,  2245;  88,  1751;  84,  1948; 
85,  2052;  86,  1705. 

Maj.  T.  H.  Handbury,  1886-87.  Re- 
port, 87,  2119. 

Capt  W.  B.  Marshall,  1888-99.  Re- 
ports, 88, 1889;  80, 2120;  00, 2407, 2419, 
m4,2574;01,  2611,  2630;  02,2255,2294, 
2658,  2660;  08,  2822;  04,  2150;  (Maj.), 
05,  2714;  06,  2597;  07,  2815,  2882;  08, 
2436'  00  2841. 

Maj.  j!  H.  Willard,  1899.  Report, 
1000,  3798. 

Assistants. 

Capt.  P.  C.  Hains,  66,  ii,  41. 

J.  Worral,  67,  270.    Report,  68,  459. 

G.  B.  Griffin,  67,  270;  68,  389. 

G.  A.  Keefer,  67, 270;  68, 389;  60, 217. 

L.  L.  Nichols,  67,  270;  68,  389. 

R.  E.  McNath,  67,  271;  68,  389.  Re- 
ports, 60,  219;  70,  313;  71,  271;  72, 
311. 

I.  D.  McKown,  70,  320. 

R.  A.  Brown,  72,  315.  Reports,  74, 
318;  75,  468;  76,  675. 

H.  A.  Ulffers,  68,  389;  60,  217,  219; 
71,  265;  77,  548. 

W.  Hormuth,  60,  219. 

S.  T.  Abert,  68,  449;  70,  1572. 

G.  B.  Hegardt.    Report,  88,  1892. 

W.  M.  Childs.  Reports,  80, 2126;  00, 
2410;  01,  2626,  2631. 

L.  L.  Wheeler.  Reports,  80,  2127; 
00  2456. 

(3.  V.  Bndnard.    Reports,  02,  2261, 
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2295;  98,  2825;  94,  2153;  95,  2721;  96, 
2600;  97,  2817;  98,  2438;  99,  2845; 
1900,  3800. 

Eitlmatet.     (See  Plans  and  Prefects, ) 

By  S.  T.  Abert,  improvement  from 
I^  Salle  to  mouth,  by  dredging  and  wing 
dams,  to  give  an  available  aepth  of  4  f., 
$1,528,450,  68,  449;  79,  1573.  For  a 
depth  of  6  f.,  by  drawing  a  supply  from 
Lake  Michigan,  more  than  $38,000,000, 
68,  450,453. 

By  Board  of  Engineers,  widening  and 
deepening  present  canal  to*  Lake  Joliet, 
and  from  thence  the  improvement  of 
river  by  locks  and  dams,  $18,217,242,  68, 
390,  453,  467;  79, 1574, 1577.  Details  of, 
68,  456. 

Of  cost  of  completion  of  modified  proj- 
ect of  1870,  formation  of  channel  (150f. 
by  4  f.)  by  dredging  and  wing  dams, 
$391,912,  less  appropriation  of  1870, 
$100,000,  $291,912,  71,  279. 

Of  coc^t  of  completion,  $350,000;  cause 
fi)r  increase,  73,  281,  314.  Of  cost  of 
lock  foundation  at  Copperas  Creek,  $72,- 
479,  74,  319. 

C)f  cost  of  completion  (dredging  and 
wing  dams),  $120,000. 

By  Capt.  G:  J.  Lydecker,  1879,  chan- 
nel 200  I.  wide  and  4}  f.  deep  by  dredg- 
ing and  wing  dams,  $250,000,  79,  158, 
1571. 

Eieglglatton. 

Act  of  Congress,  June  23,  1866.  under 
which  W.  Gooding  was  appointed  to  co- 
oi)erate  with  oflScer  in  char^,  67, 37, 270. 
Action  recommended  providing  for  early 
commencement  of  work,  67,  271.  Possi- 
ble effect  of  adoption  of  new  constitution 
by  State,  70,  304.  Construction  of  lock 
and  dam  at  Henry  ordered  by  general 
assemblv  of  Illinois,  69,  46,  218.  Rec- 
ommenoation  that  Illinois  River  be  in- 
chided  with  Mississippi  River  in  act  pro- 
viding for  sheer  booms  and  piers,  77. 561. 

Chicago  drainage  and  waterways  laws, 
89,  2134;  90,  2449,  2550. 

Operations.  ^ 

1§59.  Former  dredging  on  river, 
effect  of,  69,  218.  Order  in  which  im- 
provements should  be  made  (under  proj- 
ect of  Board  of  Engineers,  1867),  68,  452. 

l§69-70.  Dredging  on  bars  to  give 
a  depth  of  7  f.  between  Henry  and  Cop- 
peras Creek  after  the  proposed  dam  at 
Henry  shall  have  been  built,  70,  60,  303, 
313. 

1§70-71.    Dredging;  construction  of 


jetties  to  obtain  a  present  depth  of  at 
least  4  f . ;  channel  way  preparea  between 
Henry  and  Copperas  Creek  for  a  depth  of 
7  f.  when  dam  shall  have  been  con- 
structed, 71,  54,  274. 

Ifl71-7d.  Continuation  of  opera- 
tions of  previous  year,  72,  50,  281,  311. 
The  State  of  Ilhnois  undertakes  the 
.  building  of  locks  and  dams  and  the  Uniteil 
States  to  prepare  river  bed,  so  as  to  affonl 
(when  dams  are  built)  a  depth  of  7  f., 
78, 437. 

1973-74*  Construction  of  founda- 
tions for  lock  at  Copperas  Creek  and  con- 
tinuation of  dredging  at  points  where 
most  required,  74,  60,  317. 

1  §74-75.  Lock  foundations  tuned 
over  to  State  of  Illinois  for  completion  of 
lock;  construction  of  low-water  channel 
by  dredging  and  wing  dams,  75, 65, 467, 
471. 

1875-76.  Continuation  of  dredgin^r 
and  wing  dams,  76,  83,  675,  677,  687. 

1 8  7 tf-7  7.  Continuation  of  dredginjr, 
building  low  dams  and  jetties,  and  resto- 
ration of  channels,  77,  85,  546,  551,  554. 

1877-78.  Dredfifing  by  contract  on 
worst  bars  to  give  a  channel  4  f .  deep,  78. 
119,  1190,  liaS^  1196.  Cost  of  work  by 
contract  and  hired  labor  discnased,  78, 
1191, 1192, 1195;  79, 1569.  Plan  of  dam^ 
and  jetties  built,  78,  1194.  Permanence 
of  improvements  made,  78,  1194. 

1 87 8-79.  Operations  limited  to  con- 
struction of  dredge,  2  dump  scows,  2  deck 
scows,  quarter  boat,  tow  boat,  and  steam 
scow,  in  preparation  for  doing  the  woit 
by  hirod  Labor,  79,  159,  1569,  1580. 

1879-80.  110,237  c.  y.  dredged  at 
Pearl  Shoals,  Fishers  Island.  Atwelis, 
and  Silver  Creek  bars;  5,858  1.  f.  bmsh 
and  stone  dams  built  at  above  localitiee; 
84  snags  removed,  80,  1991,  1992. 

1880-81.  89,501  c.  y.  dredged  at 
Atwells  and  Hurricane  laland  bars; 
work  on  Kampsville  lock  commenced, 
81,  2174. 

1 8 8d-8 3.  Cofferdam  and  lock  foun- 
dation constructed  and  lockpit  excavation 
commenced  at  Lagrange;  lockpit  and 
cofferdam  construction  at  Kampsville 
contmued,  88, 1751, 1752. 

1883-84.  Foundation  of  Lagranee 
lock  completed  and  lock  walls  com- 
menced; foundation  of  Kampeville  lock 
completed,  84,  1948,  1949. 

1884-85.  Work  upon  lock  walls  at 
Lagrange  continued;  east  dam  abutment 
completed,  86,  2052. 


a  History  of  previous  operations,  79, 1669, 1572, 1581 .  Dlffitulties  of  using  ordinary  dump  Bcoin^  ud 
remedy  for,  70,  815.  Cost  of  dredging  in  1870-71  (24|  cents  per  c.  y.),  71, 272.  Opemtioiifl  mspended 
(1872)  for  lack  of  funds,  79,  281.  Superiority  of  Osgood  dredges  over  Morris  &  Cummings.  79,311. 
Order  In  which  bars  should  be  removed,  79,  .314.  Dredging  done  by  hired  equipment,  1874.  74. 31& 
Present  relief  aimed  at,  74,  320.  Details  of  lock  foundation  at  Copperas  Creek,  76, 460.  Satiafactra? 
character  of,  76,  467.  Satisfactorj'  results  from  low  dams  and  training  walls,  76,  674, 677.  Injuzr 
done  by  storms  to  improved  channel,  77,  548. 
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189(^86.  Lock  walls  at  Lagrange 
completed,  86,  1705. 

1 880-8  7.  Progress  upon  work  at  La- 
grange and  Kampeville  locks,  87,  2120. 

1887-88.  Lock  at  Lagrange  com- 
pleted; 2,881  c.  y.  cut  stone  delivered; 
26,061  c.  y.  dredged  from  the  channel, 

88,  1890. 

1888-80.  Lagrange  dam  begun; 
1,284  c.  y.  cut  stone  ana  2,300  c.  y.  back- 
ing stone  received  from  Kampsville  lock, 

89,  2122. 

1889-90.  Lagrange  lock  and  dam 
completed;  work  continued  upon  the 
Kampsville  lock  and  dam,  90,  2408. 

1890-91.  Repairs  to  Lagrange  lock 
and  dam;  preparations  for  laying  up 
Kampsville  lock;  repairs  to  plant,  91, 
2612. 

1891-93.  212  I.  f.  of  revetment  and 
an  ice  breaker  built  at  Lagrange  lock 
and  dam,  and  12,500  c.  y.  dredged  from 
lock  approaches;  9,000  c.  y.  dredged  at 
Kampeville  lock  site;  1,170  1.  f.  of  trestle 
completed;  10,145  c.  y.  masonry  laid  in 
lock  walls;  27,479  c.  y.  dredged  above  and 
below  lock  pit,  92,  2257.  Operation  and 
care  of  Lagrange  lock  and  dam,  92,  2294. 

1893-93.  500  c.  v.  riprap  deposited 
Itelow  Lagrange  lock  and  dam,  and 
<lredging  to  maintain  approaches.  The 
Kampsville  lock  and  dam  completed, 
involving,  among  other  work,  the  dredg- 
ing of  31,614  c.  y.  Repairs  made  to  the 
Kampsville  lock  and  dam,  93,  2824. 

1893-94.  Kampeville  dam  fully 
completed;  lock  opened  to  navigation, 
94  2151. 

1894-95.  102,836  c.  y.  dredged,  270 
snags  removed,  2  lock  houses  constructed, 
and  repairs  made  to  plant,  95,  2714. 
Two  new  damping  scows  constructed, 
95,  2715. 

1895-96.  82,000  c.  y.  dredged,  96, 
2597. 

1896-97.  Repairs  and  renewal  of 
plant  made,  and  51,631  c.  y.  dredged, 
97,  2816. 

1897-98.  112,048  c.  y.  dredged,  and 
plant  repaired,  98,  2436. 

1898-99.  17,183  c.  y.  dredged;  re- 
vetment at  Kampsville  lock  partly  filled; 
plant  repaired,  99,  2842. 

1899-1900.  307,043  c.  y.  dredged; 
8,500  c.  V.  earth  placed  on  grounds  at 
Kampsville  lock,  and  3,710  c.  y.  earth 
placed  on  grounds  at  Lagrange  lock; 
plant  repair^  and  enlarged,  1900,  3799. 

Pimical  cbaraeteri§t1es. 

Of  valley  of  Des  Plaines,  68,  442,  460. 

Porous  character  of  Illinois  River  bed 
and  banks,  69,  254. 

Character  of  lock  and  dam  foundatioiiH, 
69,  254. 


Action  of  high  water  in  river  and  trib- 
utaries, 72,  313. 

Stage  of  water  during  1875-76,  76,  684. 

Illinois  River  formerly  outlet  of  Lake 
Michigan,  68,  442;  75,  396. 

Discharge  of  river,  68,  444,  448;  79, 
1578. 

Discharges  of  Illinois  River  and  Illinois 
A  Michigan  Canal,  89,  2132,  2133;  90, 
2409,  2443.  On  Illinois  River  at  Ottawa, 
III.,  90,  2536.  At  Kampsville,  1891,  92, 
2263. 

Gauge  readings  on  the  Illinois  River 
at  Kampsville  from  1881  to  1889, 90, 2414. 
Above  Copperas  Creek  dam,  Illinois, 
from  1879  to  1890, 90, 2520.  At  Lagrange, 
from  1883  to  1890.  90,  2532.  At  Cop- 
peras Creek  and  Lagrange  and  Kamps- 
ville locks,  1891,  92,  2267,  2269. 

Overflow  stage  of  Illinois  River,  90, 
2443. 

Effects  of  definite  increased  discharge 
upon  channel  depths,  90,  2444. 

Average  length  of  time  that  the  dams 
upon  the  Illinois  are  necessary  for  navi- 
gation, 90,  2446. 

Influence  of  dams  upon  flood  heights 
and  upon  flowage  of  lands,  90,  2447. 

Bonngs  upon  proposed  routes  between 
Chicago  and  Sag  Bridge,  90,  2461,  2482. 

Elevations  of  high  waters  between 
Joliet  and  Lasalle,  90,  2515. 

Lake  Michigan  water  levels  from  1860 
to  1890,  90,  2517,  2518. 

In  1897  the  only  navigable  connection 
of  the  Illinois  River  and  Lake  Michigan 
was  the  Illinois  and  Michigan  Canal, 
which  extended  from  Chicago  River, 
about  5  miles  above  its  mouth,  to  Lasalle, 

97,  2883. 
Gauge  reading.     (See  end  of  each  re- 
port from  1892,  inclusive.) 

Description  of  routes  for  extension  of 
navigation  from  Illinois  and  Des  Plaines 
rivers  to  Lake  Michigan,  97,  2883. 

Amoimt  of  water  to  be  pumped  into 
the  Illinois  River  by  the  city  of  Chicago, 
and  description  of  its  probable  effect,  95, 
2715. 

Channels  dredged  in  the  river  found 
to  be  permanent,  95,  2716. 

The  capacity'  of  the  canal  about  20  per 
cent  below  that  of  the  enlarged  Erie 
Canal  of  New  York,  96,  2598. 

The  clearing  and  use  of  bottom  lands 
in  the  vicinity  of  the  river,  and  the  levee- 
ing of  the  lands,  increasing,  97,  2816, 

98,  2437. 
The  channel  of  the  river  fast  becoming, 

1899,  one  of  the  best  tributaries  of  the 
Mississippi,  99,  481. 

Discharge  probably  to  be  augmented 
bv  Chicago  Sanitary  Canal,  99,  2842. 

'Extremely  low  water,    1899,    1900, 
3798. 
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Plans.    (See  EttimaUs  and  Prcjects. ) 

For  connection  of  Illinois  River  with 
Lake  Michigan,  via  Kankakee  and  Des 
Plaines  rivers,  not  feasible,  68,  441. 

Entrance  to  Lake  Michisan  via  Calumet 
River  not  feasible  from  lack  of  proper 
harborage  at  Calumet,  68,  441,  460. 

Route  via  Fox  River  considered  im- 
practicable from  lack  of  water  supply  and 
cost  of  improvement,  68,  441,  46o. 

Improvement  from  Lasedle  to  mouth 
by  dredging  and  wing-dams  would  give 
an  available  navigation  of  not  more  than 
4  f.;  not  considered  to  meet  require- 
ments, 68,  449,  465. 

Drawing  a  supply  from  Lake  Michi^n 
to  give  requisite  depth  in  Illinois  im- 
practicable at  any  reasonable  cost,  68, 
449,  465;  79,  1573,  1574. 

Obtaining  a  depth  of  7  f.  in  Illinois 
River  by  a  system  of  dams,  with  open 
chutes  or  passes,  less  in  area  than  the 
navigable  cut  proponed  to  be  made  from 
Lake  Michigan;  plan  largely  experi- 
mental, 68,  465. 

By  Capt.  Marshall,  1890,  excavation  of 
a  canal  from  Lake  Michigan  to  Sag  Bridge; 
width  of  canal  to  be  160  f. ;  estimated  cost 
by  the  Chicago  route,  for  a  14  f.  depth, 
$10,689,591;  for  an  8  f.  depth,  $8,791,056; 
for  a  14  f.  depth  by  the  Sag  route,  $8,501,- 
041;  for  an  8  f.  depth,  $5,793,303,  90, 
2419,  2422,  2425,  2428,  2429,  2430,  2431. 

Total  estimate  for  the  two  projects  from 
Lake  Michigan  through  to  Lasalle:  For 
the  14  f.  project  w&  Chicago  route, 
$48,282,763;  via  Sag  route,  $46,094,213; 
for  the  8  f.  project  via  Chicago  route, 
$26,883,153;  via  Sag  route,  $23,885,400, 
90,  2433. 

Comparative  advantages  of  the  two 
routes  from  Sag  Bridge  to  Lake  Michigan, 
90,  2435. 

Detailed  report  upon  surveys  and  esti- 
mates for  the  above  projwsed  waterwavs, 
90,  2456. 

Private  (Corporate  and  State) 
mrork. 

Michigan  and  Illinois  Canal  (see  Proj- 
ects), present  location  of,  68,  442;  di- 
mensions of;  condition  of,  68,  443;  his- 
tory and  cost,  68,  454;  capacity  of,  68, 
455.  Construction,  by  State  of  Illinois, 
of  lock  and  dam  at  Henry,  78,  437;  79, 
1576.  Conjoint  action  between  State  of 
Illinois  and  United  States,  79,  1576. 

Probable  removal  of  State  works  be- 
cause of  augmented  discharge  of  the  river 
due  to  Chicago  Sanitar>'  Canal,  99,  2842. 

Projects.     (See  Estimates  and  Plans.) 

Previous  to  1866  maintenance  of  low- 
water  channel  from  La  Salle  to  mouth  by 
dredging,  69,  218. 

Board  of  Engineers,  1867,  widening 
and  deepening   present  (Michigan  and 


'  Illinois)  canal  from  Bridgeport  (somth 
branch  Chicago  River)  to  Lake  Joliet, 
except  between  Smnmitand  the  Sag  {Hi 
miles) ,  where  independent  canal  will  be 
built;  thence  by  improvement  of  Illinois 
River  by  locks  and  dams,  except  passage 
'  of  Grand  Rapids  by  independent  amal. 
Canal  160  f.  wide,  6  f.  deep;  locks,  356  f. 
by  75  f,  by  7  f . ;  depth  of  slack-water  im- 
provement, 6  f.,  68,  390,  440;  79,  1574, 
1576.  Discussion  of  location,  68,  443, 
461;  69,  252.  Slack-water  navigation 
compared  with  canal,  68,  446.  Esti- 
mate, $18,217,242,  68,  390,  453,  467. 

The  State  of  Illinois  having  directed 
construction  of  lock  and  dam  at  Henry, 
69,  46,  218;  and  contemplating  another 
at  Copperas  Creek,  69,  46,  218;  Lt.  Col. 
Wilson,  1870,  proposed,  until  locks  and 
dams  for  slack- water  navigation  be  com- 
pleted, to  confine  expenditures  to  re- 
moval of  worst  bars  and  formation  of 
channel  (by  dredging  and  win^-dams) 
from  Henry  to  mouth  150  f.  wide  and 
4  f.  deep,  70,  60,  304;  71,  54,  275,  278; 
79, 281, 314;  79, 1575, 1579.  Objections, 
79,  1577. 

Project  for  expenditure  of  available 
funds,  1873,  putting  in  lock  bottom  and 
foundation  at  Copperas  Creek,  and  such 
dredging  as  woula  oest  relieve  the  imme- 
diate wants  of  navigation,  78,  437;  74, 
60,317. 

Projects  for  continuing  improvement, 
1874-77,  by  dred^png;  construction  of 
wing-dams  and  training- walls  to  secure  a 
depth  of  4  f.,  74,  320;  75,  65,  467;  76, 
83,  674;  77,  85,  546. 

Dredging  by  hired  labor,  1878,  with 
dredges  especially  adapted  to  the  work, 
78,  1191;  and  constructing  wing-dams 
by  hired  labor,  78,  1192, 1195;  79, 1570, 
1580. 

History  of  past  projects  reviewed  by 
Capt.  Lydecker,  79,  1579.  Disadvan- 
tagBS  of  existing  dams  and  locks  at  Cop- 
peras Creek  and  Henry,  79,  1579. 

Previous  to  1880  efforts  on  the  part  of 
the  General  Government  for  the  im- 
provement of  the  river  consisted  in  the 
construction  of  wing-dams  and  dikes, 
dredging  through  the  worst  bars,  and  the 
construction  of  the  foundation  of  the 
Copperas  Creek  Lock,  the  State  of  Illi- 
nois undertaking  the  building  of  locks 
and  dams  and  the  United  States  the  im- 
provement of  the  river-bed,  71, 247;  78, 
437;  74,  320;  75,  467;  86,  380. 

The  amount  thus  expended  from  1868 
to  June  30,  1880,  was  $550,450,  80, 1994, 
1999;  86,  308. 

The  act  of  June  14, 1880,  required  that 
$100,000  of  the  $110,000  appropriated 
should  be  applied  to  the  construction  of 
locks  and  dams,  80,  276;  81,  2174. 

The  project  of  1880  proposed  tbe  ex- 
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tension  of  slack-water  navigation  100 
miles  by  the  construction  of  locks  and 
(lams  at  La  Grange  and  Kampsville  and 
the  dredging  of  me  river  channel  where 
needed  between  Copperas  Creek  Dam 
and  mouth  of  river  to  obtain  a  low-water 
depth  of  7  f.,  81,  2176,  2177.  Estimated 
cost  of  the  two  locks  and  dams,  1680,000; 
for  dredging,  brush  dams,  and  shore  pro- 
tection, 1270,850,  81,  2177,  2181;  82, 
2246. 

In  1883  the  estimate  for  locks  and  dams 
was  increased  to  $850,000,  88, 1753. 

From  1880  to  1886,  inclusive,  $747,500 
was  appropriated.  In  1887  it  was  esti- 
mated tnat  $587,500  would  be  required  to 
complete  the  project,  87,  2124.  In- 
creased in  1889  by  $25,000,  89,  2126. 

In  1895  Maj.  Marshall  estimated  it 
would  cost  $397,000  additional  for  dredg- 
ing, 05,  2716;  and  in  1897  that  it  would 
cost  $75,000  to  make  neceasarv  surveys 
and  preparation  of  plans  for  the  exten- 
sion of  navigation  from  Illinois  River  to 
Lake  Michigan,  97,  2887. 

Probable  necessity  for  lowering  dam 
(*rest8  because  of  augihented  discharge 
due  to  Chicago  Sanitary  Canal,  and  con- 
sequent reduction  of  uft  of  locks,  99, 
2842 

In  progress,  66,  iii,  35. 

Below Lasalle  completed  in  1866;  report 
transmitted  and  printed  as  H.  Doc.  16, 
40th  Cong.,  Ist  sess.,  67,  37. 

$20,000  set  apart  for  survey  of  Illinois 
River  from  appropriations  for  "Surveys 
of  Western  and  i^orth western  rivers," 
67,  270. 

Between  Lasalle  and  Chicago  in  porg- 
ress,  1867,  67,  271.  Completed  Dec, 
1867,  68,  390,  439.    Results  of,  68,  440. 


Careful  nature  of,  68,  466.  Previous 
surveys  consulted,  68,  439. 

Survevs  for  sites  of  locks  and  dams, 
1869,  66, 253,  254.  Gaugings,  results  of, 
69, 253.  Borings;  results  o^  and  method 
of  making,  69,  254. 

Resurvey  of  river  bed,  1870,  70,  303. 
Hoffman's  sounding  machine  used,  70, 
318;  72,  315.  Efficiency  and  saving  of, 
70.  319.    Method  of  using,  70,  320. 

Obstructions  surveyed,  1874;  list  of, 
74  319. 

Resurvey  of  bars,  1876,  76,  678;  1877, 
77,  551. 

History  of  early  surveys,  79,  1573. 

Orderea  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Maj.  Lydecker, 
80,  1995. 

Survey  for  waterway  between  Lake 
Michigan  and  the  Mississippi  River 
order^  by  act  of  Aug.  11,  18i88,  made, 
1889,  under  direction  of  Capt.  Marshall, 
89,  2123,  2127,  2419. 

Survey  of  Illinois  River,  from  Lasalle 
to  the  Mississippi,  with  a  view  to  ascer- 
taining lands  suDJect  to  overflow  by  the 
construction  of  a  waterway  between  Lake 
Michi^m  and  the  Mississippi,  ordered  by 
act  of  Sept  19,  1890.  Made,  1891,  under 
direction  of  Capt.  Marshall,  91,  2661. 

Examination  of  the  Upper  Illinois 
River,  and  also  Des  Plaines  River,  111., 
with  a  view  to  extension  of  navigation 
from  Illinois  River  to  Lake  Michigan  at 
or  near  the  city  of  Chicago  ordered  by 
act  of  June  3,  1896,  made  by  Maj.  Mar- 
shall, 1897  (report  favorable),  97,  2882. 

Maps: 

86,  2054;  87,  2124;  89,  2122,  2134, 
2140*  90  2613. 

Of'  Illinois  River  at  Bath  Chute  Bar 
and  Fisher  Island  Bar,  78,  1194. 


ILLIIVOIS  RITER,  II.L..,   LOCKS    AND   DAMS   (Operatlnf^   and 

care )  •     ( See  Illinois  River —  Operatu/tis. ) 

Appropriations.  ^^  but  tonnage  less,  94,  2159;  increasing, 

95,  2723;  decrease,  96,  2605;  increase  at 
Lagrange,  decrease  of  passages  at  Kamps- 
ville but  increased  tonnage,  97,  2822; 
increase;  98,  2442. 

Engineers. 

Chief  of  Enoineers.  Reports,  93, 
364;  94,  335;  96,  373;  96,  328;  97,  417; 
98,  406;  99,  482;  1900,  546. 

Engineers  in  Charge: 

Capt.  W.  L.  Marshall,  1893-99.  Re- 
ports, 93,  2830;  94,  2159;  (Maj.),  95, 

r«  X  ,     .o,  «.^  .o  2723;  96,  2605;  97,  2822;  98,  2m;  99, 

Total,    131,217.18.  2849.        '»»»»'» 

<?omnierce.  Maj.    J.    H.  Willard,  1899.    Report, 

Lockages:  LAgranffe  lock  only,  increas-     1900,  3806. 
ing,  98,  2830.    Both  locks  increasing.        Assistant.    C.  V.  Brainard.    Reports, 

a  Expenditures  under  permanenMndefinlte  appropriation  prOYlded  by  act  of  July  5, 1884,  for  oper- 
ating and  keeping  in  repair  canals  and  other  public  works. 


1890, 

$7,176.96. 

1891, 

9,275.03. 

1892, 

8,004.06. 

1893, 

4,709.11. 

1894, 

14,500.73. 

1895, 

13,988.69. 

1896, 

14,382.03. 

1897, 

20,007.74. 

1898, 

13,567.68. 

1899, 

13,380.00. 

1900, 

12,225.15. 
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98,  2831;  94,  2161;  95,  2724;  96,  2606, 
97,  2823;  98,  2445;  99,  2852;  1900, 
3808. 

OperaUom. 

1893-93.  Approaches  to  Lagrange 
lock  kept  dredged,  and  neceeeary  repairs 
made,  98,  2830. 

11193-94.  Headbay  platform  of  I^- 
grange  lock  repaired  ana  strengthened. 
500  c.   y.  stone  placed  below  dam  to 

Srotect  against  scour.    Drain    built   at 
LampevilTe  lock.     Approaches  to  both 
locks  kept  dredged.    94,  2159. 

1894-99.  150  1.  f.  pile  revetment 
built  at  Kampeville  lock,  and  140  c.  y. 
riprap  placed  back  of  the  revetment  l>e- 
low  the  dam  abutment.  Miscellaneous 
work  and  repairs  performed.    96,  2723. 


1895-96.  Necessary  repairs  made. 
Fish  ways  constructed  at  Ix^th  lockp. 
8,807  c.  V.  dredged  from  entrance  to 
Kampsville  lock.  Repair  of  plant  com- 
menced.   96,  2605. 

1896-97.  Over*20,000c.v.  dredged 
from  approaches.  Repair  of  plant  in 
progress.  Miscellaneous  work  of  repair 
and  maintenance  performed.     97,  2822. 

1897-98*  About  6,000  c.  y.  filling 
placed.  Repairs  made  to  plant.  Mis- 
cellaneous work  of  maintenance  and  re- 
pair performed.    98, 2442. 

1898-99.  3,021  c.  v.  dredged  from 
Lagranse  lock,  and  about  2,500  c.  y. 
dredgea  from  Kampsville  lock.  Miscel- 
laneous work.     99,  2849. 

1899-1900.  Ordinary  work  of 
maintenance,  etc.,  1900,  3805. 


INDIANA  CHUTE.     (See  Ohio  River,  FhUs  of,) 

INRIANOL.A    HARBOR,    TEX.     (See  McUagorda  Bay;    Pass   Cavallo 

Harbor f  Tex.)  ^ 

INDIAN  RITER,  DEL..     (See  Isle  of  Wight  Bay.) 


Appropriation. 

1882,  $10,000,  83,  651. 

Commerce. 

Prospective  benefit  of  improvement  to 
commerce,  88,  745. 

Contract. 

1883.  F.  C.  Somers,  dredging,  34} 
cents  per  c.  y.,  88,  651. 

Engineers. 

Chief  of  Engineerh.  Reports,  81, 
129;  83,  127;  83,  127;  84,  136,  151;  85, 
131;  86,  129;  87,  91;  88,  744. 

Engineers  in  Charge: 


(See  Surreys. ) 
828;  88,  135. 


Capt.  W.  Ludlow,  1883.     Reports,  82, 


Maj.  W.  H.  Heuer,  1884-85.  Report, 
84,  840. 

W.  F.  Smith,  U.  S.  agent,  1885-88. 
Reports,  86,  881;  86,  864;  87,  835;  88, 
744. 

Assistants: 

E.  Ludlow.     Report,  82,  830. 

J.  N.  Odiome.  Reports,  83,  651;  84, 
841. 

Operations. 

1889-83.  2,476  c.  y.  dredged,  83, 
650. 


1883-84.  23,326  c.  y.  dredged,  84, 
841. 

Physical  cliaractertttlcii. 

Tides  in  Indian  River  and  Rehoboth 
bays,  83,  832. 
Rainfall,  82,  833. 

Projects. 

By  Capt.  Ludlow,  1882,  improving 
river,  mouth  to  Millsboro,  by  excavat- 
ing channel  througb  *'  Bulkhead  "  Shoal, 
3,000  f.  long,  80 1.  wide,  and  4  f.  deep; 
thence  to  the  inlet,  2,000  f.  in  length,  150 
f.  wide,  and  5  f.  in  depth,  channel  to  be 
protected  by  a  dike  on  its  north  side.  Es- 
timate, $50,000.  82,  833.  Increased  in 
1883  to  $60,000,  83,  650;  87,  835. 

Surreys. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1882,  under  direction  of  Col.  Macomb, 
82,  829. 

Examination  of  Isle  of  Wight  and  Up- 
pBr  Synepuxent  bays,  Md.,  and  Indian 
Kiver,  Bel.,  and  intervening  land,  with  a 
view  to  connecting  their  waters,  ordered 
hy  act  of  Aug.  2, 1882,  made,  1882,  under 
direction  of  Lt.  Col.  Craighill,  and  ad- 
judged by  him  as  unworthy  of  improve- 


ment, 84,  957. 
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11VDIA!V  RITER,  FLA..  AND  CONMECTIIVG  WATI»WAY§.a 

(See  St.  Johns  River, ) 


Approprfatfons. 

1844,       $1,500,  act  June  15. 
1852,         5,000,  act  Aug.  30. 
1892,        15,000,  98,  1657. 
1894-05,  20,000,  96,  1545. 
1896,  7,500,  96,  1320. 

1896,  500,  96,  1319. 

1899,  5,000,  99,  1609. 


Total,      54,500 

Commerce. 

Present  and  prospective  commerce  of 
the  locality,  82, 1242;  85, 1291;  91, 1674. 

Jnpiter  Inlet  of  no  particular  value  from 
a  commercial  point  of  view,  97,  1568. 

Engineers. 

Chiief  op  Ekginsbrs.  Reports,  66,  7; 
82,  176;  84,  194;  86, 199;  87,  162;  91, 
195,  1673;  98,  203;  94,  188;  95,  213; 
96,  190;  97,  242;  98,  238;  99,  273; 
1900,  312. 

EXGINEKBS  IN   CHARGE : 

Col.  Q.  A.  Gilmore.  Reports,  82, 1229; 
84,  1144. 

Capt  J.  C.  Post.    Report,  84,  1143.    * 

Capt.  W.  RosBell.  Report,  85,1287, 
1288. 

Capt.  W.  M.  Black,  1887>91.  Reports, 
87.  1261;  91,  1673. 

Lt.  A.  M.  D'Armit,  1893.  Report,  98, 
1656. 

Maj.  T.  H.  Handbnry,  1894-95.  Re- 
ports, 94,  1225;  95,  1541. 

Lt,  Col.  W.  H.  H.  Benyaurd,  1896-98. 
Reports,  96,  1318;  97,  1554,  1568;  98, 
1333. 

Capt  C.  H.  McKinstry,  1899.  Report, 
99   1606. 

C^pt  T.  H.  Rees,  1900.  Report,  1900, 
1982. 

AssianrANTs: 
J.  F.  Le  Baron.    Report,  82,  1233. 
A.  W.  Barber.     Report,  85,  1293. 
Lt.  D'Armit.    Report,  94,  1228. 
J.  W.  Sackett.     Report,  94,  1229. 

Lefi^al  pr«M;eedlngt. 

The  C5omptroller  of  the  Treasury  in 
1896-97  decided  that  the  appropriation  of 
1896  could  not  be  used  for  the  construc- 
tion of  a  training  wall  at  Negro  Cut,  97, 
1554. 

Operations.  ^ 

1  §94-95.  56,665  c.  y.  dredged,  95, 
1542. 

1  §95-96.  70,486  c.  y.  dredged,  96, 
1319. 

1  §96-97.  23,097  c.  y.  dredged,  97, 
1554. 


Phyttfsal  eharacterlstles. 

Description,  82,  1234;  84,  1146;  85, 
1288;  91,  1674. 

D^ription  of,  in  the  vicinity  of  Negro 
Cut,  94, 1229;  95, 1544, 1545;  in  the  vicm- 
ity  of  Jupiter  Inlet,  96, 1319;  97, 1568. 

Borings,  94,  1229. 

Plans.    (See  Prcjects,) 

By  Col.  Gilimore,  1881,  enlargement  of 
the  section  of  the  existing  canal  from 
Mosquito  Lagoon  to  Indian  River  to  a 
width  of  60  f .  and  a  depth  of  4}  f.  Esti- 
mated cost,  166,000,  82, 1231, 1232, 1238, 
1241;  84,  1143. 

Modified  in  1884  and  estimate  increased 
to  968,800,  84,  1146;  85,  1292. 

By  Capt.  Roasell,  1884,  improvement  of 
the  entrance  to  Mosquito  Inlet,  by  the 
construction  of  two  jetties  at  an  estimated 
cost  of  from  $500,000  to  $750,000,  85, 
1290. 

In  1887  Capt.  Black  did  not  consider 
the  improvement  of  the  channel  from 
Haulover  on  Indian  River  to  Gilbert's  Bar 
worthy  of  improvement,  87,  1261. 

In  1891  Capt.  Black  reported  the  locality 
worthy  of  improvement  on  condition  that 
the  Florida  Coast  Line  Canal  &  Transpor- 
tation Co.  surrender  to  the  U.  S.  all  rights 
held  under  State  charter,  91,  1675. 

Private  (^c^rporate)  ^¥ork. 

The  Florida  Coast  Line  Canal  &  Trans- 
portation Co.  up  to  1892-93  had  dredged 
23  cuts  across  shoals  in  the  river,  makmg 
a  continuous  navigable  channel  50  f .  wide 
and  5  f.  deep  at  1.  w.,  98,  1656. 

Description  of  the  work  done  by  the 
company,  96,  1322. 

Projects.     (See  Plans. ) 

By  Capt.  Black  in  1891,  continuous 
channel  75  f.  wide  and  5  f.  deep  at  1.  w., 
except  in  the  bends  where  various  widths 
might  be  required,  by  widening  the  cuts 
of  the  canal  company  and  making  new 
cuts  wherever  needed;  and  for  the  re- 
moval of  mangroves  in  the  narrows,  at 
an  estimated  cost  of  $44,000,  no  money 
to  be  expended  until  the  canal  company 
should  surrender  its  charter  rights  along 
the  route  of  the  river,  93, 1656, 1657.  A 
project  was  submitted  in  1894  for  the  ex- 
penditure of  the  appropriation  of  1894  for 
the  above  work,  the  work  to  be* done  by 
the  Government  plant;  project  submitted 
by  Maj.  Handbury,  95,  1544. 

In  1893  Maj.  Handbury  estimated  that 
it  would  cost  $32,795  to  make  a  channel 
100  f.  wide  and  6  f.  deep  through  Ne^o 
Cut,  and  for  the  construction  of  a  tram- 
ing  wall  for  its  protection;  and  submitted 


<i Indian  River,  Fla.,  to  Mosqnito  Lagoon:  Surveys— Reports,  July  20, 1845,  estimate  16,600:  Jan.  6. 
1866,  estimate  S&,000.    (H.  Doc.  482.  65th  Cong.,  2d  sens. ) 

b  History  of  previous  operations  toward  the  construction  of  a  canal  connecting  Indian  River  with 
Mosquito  Lagoon,  88, 12»,  1233;  84, 1148. 
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INDIAIV      RITin,     WUL.J     AND     €ONMfiCTTOG      WATER- 

WAT§— Continued. 


a  project  for  the  work,  the  Grovemment 
pUnt  to  do  the  dredging  required,  94, 
1228;  05,  1546. 

By  Lt.  Col.  Benyaurd,  1896,  making  an 
opening  at  Jupiter  Inlet  40  f.  wide  at 
bottom  and  2  f.  deep  at  1.  w. ;  estimated 
coHt,  $500,  97,  1554. 

Survejra. 

Between  Indian  Biver  and  Moequito 
Lagoon  ordered  by  act  of  July  14.  1880. 
Made  under  direction  of  Col.  Gillmore, 
82,  1229. 

Survey  of  same  locality  ordered  by  act 
of  Aug.  2,  1882,  made  under  direction  of 
Col.  Gillmore,  84,  1143,  1144. 

For  line  of  inland  communication  from 
St.  Johns  River  to  Jupiter  Inlet  via  Mos- 
quito Lagoon,  ordered  by  act  of  July  5, 
1884;  made  under  the  direction  of  Capt 
Roflsell,  86,  1291. 

Of  Moequito  Inlet  ordered  by  act  of 


July  5,  1884,  made  under  the  direction  of 
Capt  Roesell,  86,  1288. 

Examination  of  channel  from  Uanlover 
on  Indian  River  to  Gilbert's  Bar  ordered 
by  act  of  Aug.  5,  1886,  made  under  direc- 
tion of  Capt.  Black.  87.  1261. 

Examination  orderea  by  act  of  Sept 
19,  1890.  made,  1890,  under  direction  of 
Capt  Black,  91,  1673. 

Examination  under  the  direction  of 
Maj.  Handbury,  made,  1893,  authorised 
b^  resolution  of  the  Senate  of  1893,  for 
the  purpose  of  determining  the  cost  of 
dredging  a  channel  through  Negro  Cut, 
94,  1227,  and  ^n  in  1897,  by  Lt  Col. 
Benyaurd  (see  Projects),  97,  1^. 

Examination  of  Jupiter  Inlet  made, 
1896,  by  Lt  Col.  Benyaurd,  96,  1319. 

Examination  of  Jupiter  Inlet  ordered 
by  act  of  June  3, 1896,  made,  1897,  by  Lt 
dol.  Benyaurd  (report  un&ivorable),  97, 
1569. 


Hf  WOOD.     (See  Far  Rockaway,  N.  F.) 
I01¥A  RITER,  IOWA,  a    (Bee  Des  Moines  and  Iowa,) 


Envineers. 

Chief  of  Enginsbbs.    Report,  84, 244. 

Enginbkr  in  Charob.    Maj.  A.  Mac- 
kenzie.   Report,  84,  1591. 


Sarrejra. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Maj.  Mac- 
kemde  (report  unfavorable),  84,  1591. 


IPSWICn  RITER.  MASS. 


Approprtatlons. 

1886,  12,500,  87,  497. 
1888,  2,500,  88,  439. 
1892,  2,500,  92,  558. 

Total,  7,500 

Commerce. 

Important,  74,  ii,  345,  346. 

Contracts. 

1896.  T.  SymondB,  dredging,  31} 
cents jper  c.  v.,  87,  497. 

1S93.  £.  B.  Lovering,  dredging,  35 
cents  per  c.  y . ,  removal  of  bowlders  over 
3  t  in  weight,  |7  (12,285  c.  y.),  98,  747. 

Englneera. 

Chief  of  Enoineers.  Reports,  78, 
106;  74,  116;  76,  48;  84,  79;  87,  24; 
88,  24;  89,  34;  90,  29;  91,  35;  92,  42; 
98,  40;  94,  38;  96,  41. 

Enoineebs  in  Chaboe: 

Lt  Col.  Thom,  1872-76,  and  1884. 
Reports,  74,  ii,  345;  76, 198;  (Col.),  84, 
557,560. 

Maj.  C.  W.  Raymond.  Report,  84, 
558. 

Lt  Col.  G.  L.  Gillespie,  1887-89.  Re- 
ports, 87,  495;  88,  438. 

a  Snrvey— Report  Oct.  9, 1811,  estimate,  |32.< 


Lt  Col.  S.  M.  Mansfield,  1889-95.     Re- 

Sorts,  89, 559;  90,487;  91,631;  92,557; 
8,  746;  94,  534;  95,  603. 

Assistant.  S.  Haagensen,  74,  ii,  345; 
76,  198.  Reports,  74,  ii,  346;  76,  20); 
84,  562. 

Operatfona. 

lS8e-87.  4,665  c.  y.  dredged  from 
channel  through  shoals,  87,  496. 

199^93.  About  1,500  c.  v.  dredged, 
94,  535. 

1S94-95.  About5,700c.  y.  dredged, 
95,604. 

Eatlmatea.    (See  PUms  and  Projecls,) 
By  S.  Haagensen,  1872,  for  breakwater 
at  Lower  Plum  Cove,  1640,000;  at  Upper 
Plum  Cove,  $1,130,000,  74,  ii,  345. 

By  Lt  Ool.  Thom,  1875,  for  improve- 
ment of  river  by  a  channel  60  f.  by  4  f., 
$25,000;  for  channel  60  f .  by  9  f.,  $300,000, 
76,  199,  201,  202. 

Ptayatcal  cbaracterlitlca. 

Description,  74,  ii,  346;  76,  199-201; 
84,  560,  563. 
Character  of  coast,  74,  ii,  346. 
Tidal  observations,  74,  ii,  346;  76,  20a 
List  of  obstructions,  76,  202. 

000.    (H.  Doc.  No.  482,  65th  Cong.,  2d  sea.) 
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IPSDTICH  RITER,  MAm.— Continued. 


Plans.     (See  Estimates. ) 

By  8.  Haagensen,  1873,  for  a  break- 
water at  Lower  Plum  Cove,  affording  23 
acres  of  good  anchorage  ground  of  18  f. 
depth,  and  32  acres  of  12  f.  depth,  at  m. 
1.  w. ,  and  40  acres  for  small  craft.  Length 
of  breakwater  1,841  f.,  to  be  constructed 
of  riprap,  stone  masonry,  and  concrete. 
Favorably  considered  by  Lt.  Col.  Thorn; 
estimate,  $640,000, 74,  ii,  345, 347.  Or  a 
breakwater  at  Upper  Plum  Cove,  afford- 
ing 30  acres  more  than  the  above.  Length , 
3,070  f.;  estimate,  $1,130,000;  not  recom- 
mended, 74,  ii,  345,  347.  For  improv- 
ing river  by  a  9-f.  channel  at  m.  1.  w., 
60  f.  wide;  not  recommended — too  costly 
and  not  permanent,  76,  199,  201. 

By  Lt  Col.  Thom,  for  improvement  at 
and  above  Barrass  Turns  by  a  4-f.  chan- 
nel, at  m.  1.  w.,  60  f.  wide;  estimate, 
$25,000,  76,  199,  201,  202. 

Projects.    (See  Estimates. ) 

The  original  project  for  iniprovement 
was  submitted  Dec  6, 1875.  It  proposed 
a  channel  60  f .  wide  and  4  f .  deep,  m.  1.  w. , 
from  **Barras  Turns"  to  the  tdWn  wharves, 
at  an  estimated  cost  of  $25,000.  On  Nov. 
5,  1883,  the  ori^nal  project  was  divided 
into  three  partial  projects:  (1)  The  re- 
moval of  the  ledges  at  Heards  Point  and 
opposite  Nabbys  Point  to  a  depth  of  2  f., 
m.  1.  w,  to  open  a  navigable  channel  of 
that  depth,  at  a  cost  of  $15,900;  (2)  to 


dredge  the  shoals  at  "Labor  in  Vain" 
and  *  *  The  Shoals,"  so  as  to  open  a  channel 
4  f.  deep  at  m.  1.  w.,  and  60  f.  wide,  at  a 
cost  of  $2,200;  (3)  to  straighten  the  chan- 
nel by  making  a  cut  across  * '  Barras  Turns' ' 
and  to  build  a  jetty  to  close  the  old  chan- 
nel, at  a  cost  of  |»6,900.  In  the  annual 
report  of  1887  it  was  recommended  that 
the  general  project  be  modified  by  limit- 
ing the  present  improvement  to  opening 
a  channel  60  f .  wide  and  4  f .  deep  through 
**TheShoals"  and  "Labor  in  Vain"  and 
extending  it  to  the  "Deep  Hole,"  oppo- 
site the  town  wharves,  88,  438. 

By  Lt.  Col.  Mansfield,  1892,  for  the  use 
of  available  funds  to  complete  the  partiid 
projects  of  1887,  08,  746;  Lt,  Col.  Mans- 
field estimated,  1895,  that  $17,500  would 
be  reouired  to  complete  the  project,  but 
that  the  amount  of  improvement  already 
completed  was  sufficient  for  any  reason- 
able demands  of  commerce,  95,  604. 

Surveys. 

Survey  by  8.  Haagensen,  1872,  at  Hodg- 
kins  Cove,  to  determine  the  practicability 
of  a  harbor  of  refuge,  78,  106;  74,  116, 
iii,  345,  346. 

Survev  of  river  completed  by  8.  Haag- 
ensen, 1875,  76,  48,  198,  200.  Bendi 
marks,  76,  200. 

Ordered  by  act  of  Aug.  2,  1882,  made 
under  the  direction  of  Col.  Thom,  84, 557. 

Maps.     87,  496. 


IROMDEqVOIT  BAY,  LAKE  ONTARIO,  IV.  \. 


Commerce. 

That  of  adjacent  ports  not  large  enough 
to  warrant  improvement  of  the  bay  to 
make  a  harbor  of  refuge,  90,  2854. 

Description  of,  96,  3225. 

Enf^lneert. 

Chief  of  Enoineeks.  Reports,  89, 337 ; 
90,  2853;  96,  424. 

Engineers  in  Charge: 

Capt.  C.  F.  Palfrev.     Report,  89, 2425. 

Maj.  M.  B.  Adamis,  1890.  Report,  90, 
2854. 

Capt.  D.  C.  Kingman,  1895.  Report, 
95,  3222. 

Phyiieal  ctaaracteiiitlcs. 

Description  of.  The  bay  is  on  the  south 
side  of  Lake  Ontario,  about  midway 
between  the  mouth  of  the  Niagara  River 
and  the  head  of  the  St.  Lawrence,  is  of 
irre^lar  shape,  extends  inland  for  about 
4  miles,  and  is  separated  from  the  lake  by 


a  bar  at  its  mouth,  the  latter  being  about 
6,000  f.  wide,  96,  3223. 

Planii. 

In  1889  Capt.  Palfrey  did  not  consider, 
in  view  of  the  neigh  l)orhood  of  Charlotte 
Harbor,  that  a  harbor  of  refuge  was  a 
necessity  at  Irondequoit  Bay,  89,  2426. 

Sur¥ey§« 

Examination  for  harbor  of  refuge  or- 
dered by  act  of  Aug.  11, 1888,  made,  1889, 
under  direction  of  Capt.  Palfrey  (see 
Plans)y  89,  2425. 

Special  report  on  probable  advantages 
of  tne  bay  as  a  harbor  of  refuge  to  aid  the 
commerce  of  adjacent  ports  called  for  by 
House  of  Representatives,  Apr.  5,  1890, 
made  by  Maj.  Adams,  1890  (report  un- 
favorable), 90,  2853. 

Examination  for  channel  to  connect 
with  Lake  Ontario  ordered  by  act  of  Aug. 
17,  1894,  made,  1895,  by  Capt.  Kingman 
(report  unfavorable),  96,  3222. 


IRON  LAKE.     (See  Pixrt  Wing,  Wis.) 
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IRON    RI¥ER.    E.AKE    ilJPERIOR,    AND    FLAG    LAKE    AITD 
MOUTH  OF  FLAG  RIVER,  WIS.     (See  PoH  Wing  Harbor,  Wis.) 


Commerce. 

Description  of .  Unimportant.  96,2581, 
2582,2583. 

Enfftneert. 

Chief  of  Engineers.     Report,  96, 352. 

Engineer  in  Charge.  Maj.  C.  B. 
Scars,  1894-95.     Report,  96,  2580. 

Physical  characteiistlcs. 

Description  of,  96,  2581,  2582. 

Iron  Kiver,  and  Flag  Lake  and  river 
within  6  miles  of  each  other,  96,  2581. 

The  mouth  of  Iron  River  is  on  the  south 
shore  of  Lake  Superior  and  distant  from 
Duluth  29  miles  easterly;  a  small  stream 
about  18  miles  long,  dammed  for  log 
storage  about  800  f.  above  its  mouth,  96, 
2581. 

Flag  Lake  and  mouth  of  Flag  River  are 


located  about  34  miles  from  Duluth  east- 
erly; river  about  13  miles  long,  the  lake 
is  a  slough  of  the  river  about  1}  miles 
long,  with  an  average  width  of  300  L, 
96,  2582. 

Private  urork. 

Iran  River:  The  river  enters  Lake  Su- 
perior between  two  rough,  round,  timber- 
crib  piers  built  by  a  sandstone  company, 
96,  2581. 

Flaa  Rir^:  Two  rough  timber  cribs 
were  built  at  the  mouth  by  a  private  com- 
pany some  time  previous  to  the  examina- 
tion of  1894,  96,  2582. 

Sarvey. 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made,  1894,  by  Maj.  Sears  (report 
unfavorable)  96,  2580. 


IRONTON,  OHIO.     (See  Ohio  Rit^r, ) 
ISLAM  CREEK  (San  Francisco  Roy),  CAl.. 


En^lneeri. 

Chief  of  Engineers.    Report,  86, 2340. 

Engineer  in  Charge.     Lt.  Col.  G.  H. 
Mendell.    Report,  86,  2340. 

OlMtmcUont. 

In  1884,  bridge  obstructed  navigation, 
86,  2341. 


Survey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Col.  Men- 
dell (report  un&vorable),  86,  2340. 


ISLE    OF    1¥IG1IT  RAY,    UPPER    SYMEPIJXEIVT    RAT,   ANR 

IIVDIAIV  RIYER.     (Connection  of. ) 


Englneen. 

Chief  of  Engineers.    Report,  84, 151. 
Engineer  in  Charge.     Capt.  T.  Turtle. 
Report,  84,  957. 


Survey. 

Examination  ordered  by  act  of  Aug. 
2,  1882,  made  under  direction  of  Capt 
Turtle  (report  unfavorable),  84,  957. 


ISIiE  ROYAEiE.     (See  McCargoes  Core,  Mich,) 
ISEiES  OF  SHOALS,  ME.  AND  IW.  H.     (See  PorUtnauth  Harbor,  N,  H,) 
Appropriations. 


1821,«  $2,600  (surveys),  at^t,  Mar.  3. 
1822,«  11, 500,  act,  May  7. 

Total,  14, 000 

Commerce. 

Description  of,  1900,  1172. 

Engineers. 

Chief  of  Engineers.  Reports,  99, 62; 
1900,  77. 

Engineers  in  Charge: 

Maj.  S.  W.  Roessler,  1900.  Report, 
1900   1172. 

Maj!  W.  L.  Fisk,  1900.  Report,  1900, 
1175. 


Assistant.  Lt.  C.  Keller.  Report^ 
1900,  1174. 

Piiysleal  ebaraeterlttlcs. 

Description  of,  1900,  1175. 

Project. 

Maj.  Fisk,  1899,  estimated  it  would 
cost  $30,000  for  new  breakwater,  1900, 
1176. 

Sarveyi.    « 

Examination  between  Smutty  Nose  and 
Cedar  Islands,  ordered  by  act  of  Mar.  3, 
1899,  made  under  direction  of  Maj.  Roess- 
ler, 1899  (report  favorable),  1900,  1172. 
orae 


Survey  ordered  b^  act  of  Mar.  3,  1899 
made,  1899,  by  Maj.  Fisk  (see  FrhjecU), 
I  1900,  1176. 

o  Authority:  H.  R.  Doc.  No.  482,  65th  Cong.,  2d  seas. 
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ISE.IP,  N.  Y.     {See  Champlins  Creek. ) 

IRRIOATIOM.     (See  Wyoming  atul  Colorado.) 

J ACKSOIV.     (See  Pearl  River,  Miss. ) 

JACKSONS  CREEK,  ¥A. 


Commerce. 

In  1894  it  amounted  to  about  7,000  tons 
of  oysters,  etc.,  which  would  probably  be 
iloaoled  by  an  improvement,  95,  1262. 
The  limited  interests  involved  would  not 
justify  an  expenditure  of  the  necessary 
large  amount  to  obtain  permanent  im- 
provement, 95,  1263. 

Description  of,  1900,  1753,  1754. 

Enf^neers. 

Chief  of  Enoineebs.  Reports,  95, 
167;  99,  223;  1900,  254. 

ENonncERS  in  Ohaboe: 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Report, 
95,  1261. 


Lt.  Col.  C.  J.  Allen,  1900.  Report, 
1900,  1763. 

Ptayifeal  eharacterl§ti€». 

Description  of,  95,  1262;  1900,  1753. 

Surveys. 

Examination  near  the  mouth  of  the 
Piantatank  River  ordered  bv  act  of 
Aug.  17,  1894,  made,  1894,  by  Maj.  Davis 
(report  unfavorable),  95, 1261. 

Examination  with  view  to  removal  of 
bar  at  mouth  of  Jacksons  Creek  ordered 
by  act  of  Mar.  3, 1899,  report  submitted, 
1899,  by  Lt.  Col.  Allen  (report  unfavor- 
able), 1900,  1753. 


JAMAICA  RA¥.     (See  Cornells  Creek  and  Landing  to,  N.  Y.) 
JTAIHAICA  RAY  TO  E.01V0  REACH  INLET,  N.  Y. 


Appropriation. 

1892,  19,460,  98,  1070. 

Contract. 

1S93.  E.  Brainard,  dredging,  25| 
cents  per  c.  y.  ($8,542.50),  98,  1070. 

Enfiflneers. 

ChibfofEnoinbebs.  Reports,  92,  97; 
98,  103;  94,  93;  96,  106. 

Enoineeb  in  Chabgb.  Lt  Col.  G.  L. 
Gillespie,  1892-95.  Reports,  92,  840, 
845;  98,  1069;  94,  779;  96,  958. 

AflsierrANT.  G.  W.  Kuehule.  Report, 
92,  847. 

Operations. 

1S99-93.  13,845  c.  y.  dredged,  98, 
1069. 


l§9a-94.  20,174  c.  y.  dredgwl,  94 
780. 

Physical  characteristics. 

Description  of,  92,  841. 

Projects. 

By  Lt.  Col.  Gillespie,  1891,  excavation 
of  a  navigable  waterway  60  f.  wide  an<i 
5  f.  deep  at  m.  1.  w.  from  B^ich  Channel 
to  some  point  on  the  eastern  shore  of 
Jamaica  Bay;  three  routes  are  submitted, 
at  a  cost,  respectively,  of  $21,406,  $18,920, 
and  $9,460,  92,  846,  847;  98,  1069. 

Survey. 

Survey  ordered  by  act  of  Sept.  19, 
1890,  made,  1891,  under  direction  of  Lt. 
Col.  Gillespie,  92,  845. 


JTAMAICA  BAY  TO  RO€KAl¥AY  INLET,  N.  Y.     (Channel.) 


Commerce. 

Value  of  oyster  trade,  87,  755. 

Eni^lneers. 

Cui£F  OF  Enoineebs.    Report,  87,  67. 

Engineer  in  Chabge.  Lt.  Col.  W. 
McFarland,  1886.    Report,  87,  754. 

Assistant.  M.  Kingsley.  Report,  87, 
756. 


Phyel<»l  characteristlcfl. 

Description,  87,  754. 

Surrey*. 

Examination  ordered  by  act  of  Aug. 
5,  1886,  made,  1886,  under  direction  of 
Lt.  Col.  McFarland  (report unfavorable — 
cost  too  great),  87,  754. 
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Enfflneen. 

Chief  of  Knoinbbbs.     Report,  88, 107. 
Enoinbbk  in  Charge.     Lt.  Col.  P.  C. 
Haiii0,  1887.     Report,  88,  807. 

Pbjrtical  cliaracterUlies. 

Description  of,  88,  807. 

Plant. 

By  Lt.  Col.  Haiiifl,  1887,  for  filling  in 


low  areas,  and  conatmcting  retaining 
walls,  vicinity  of  Washington  barracks,  at 
estimated  cost  $226,270  to  $514,000,  88, 
809,  811. 

Surrey. 

Survey  made,  1887,  under  direction  of 
Lt.  Col.  Hains  (See  Plans),  88,  807. 
Maps.    88,  810. 


jrAMES  RIVER.     (See  Great  Kanawha  Rit^,  W.  Va.;  TranspariaHon  Rauies  to 

the  Seaboard, ) 

JAMES  RITER,  IV.  DAK.  AND  S.  DAK. 


Commerce. 

Unimportant,  1893,  93,  2321-2325. 

Documenta.    ( Not  printed  in  repoi;its. ) 
II.  Doc.  75,  43d  Cong.,  2d  sess.    Re- 
port on  result  of  survey,  75,  367. 

Engineen. 

Chief  of  Engineers.  Reports,  76, 
63;  87,  217;  98,  297. 

Engineers  in  Charge. 

Maj.  F.  U.  Farquhar,  1874-75.  Report, 
75,  367. 

Capt.  C.  B.  Sears,  1886-87.  Report, 
87,  1603. 

Capt.  H.  F.  Hodges,  1892-93.  Report, 
98,  2321. 

Assistants. 
M.  Schmidt,  75,  367. 
D.  H.  Ainsworth,  75,  365. 
F.  M.  Towar.     Report,  98,  2325. 

Phyiteal  eharacterlatlea. 

Description,   75,   367-369;    87,    1603; 
98,  2321. 
Channel  very  tortuous,  87,  1606. 
Insufficient  volume  of  water  for  light- 


!  draft  streamers,  75,  369,  370;   87, 1606; 
.  98,  2321. 

,  Plan§. 

The  improvement  of  river  veiy  difficult 
on  account  of  a  lack  of  water,  and  only 
to  be  determined  by  a  careful  survey, 
75,  369,  370. 

In  1886  Capt  Sears  reports  that  the 
river  can  not  oe  made  navigable  by  the 
ordinary  means  of  improving  the  nataral 
channel  for  the  reasons  that  there  is  not 
a  sufficiency  of  water  and  that  the  chan- 
nel is  too  tortuous,  87,  1606. 

Surveys. 

1874.  Examination  by  D.  H.  Ains- 
worth  and  M.  Schmidt  from  Northern 
Pacific  R.  R.  to  Southern  Dakota  R.  R. 
(see  PUiwf),  75,  63,  367. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Capt 
Sears  (see  Plans),  87,  1603. 

Examination  ordered  by  act  of  July  13, 
1892,  made  under  direction  of  Capt 
Hodges,  1893  (report  unfavorable),  98, 
2321. 


JAMES  RIVER  AND  KANAWHA  CANAE..     (Sarrey  for  extension 

of.) »    (See  Transportation  routes j  third  subdivision,  central  route;  also  Great  Kanawha 

River.) 


Commerce. 

Importance  of  improvement,  71,  625, 
626,  629,  636,  644,  646;  73,  832;  74,  li, 
91,  102, 114,  123. 

Superiority  of  canals  as  great  freight 
highways,  71, 628,  630,  632,  644,  647;  73, 
832,  834;  74,  ii,  123;  75,  li,  637;  cost  of 
transportation  by,  71,  630,  632,  639,  644; 
78,  833;  74,  ii,  111,  123;  application  of 
steam  on,  78,  833. 

Distances  from  Richmond  to  Ohio 
River,  71, 635,  650;  73,  830, 833;  77, 677. 

Comparison  of  route  with  Chesapeake 
and  Ohio  Canal,  77,  677,  682. 

Engineers. 

Chief  of  Engineers.  Reports,  70, 69; 
71,  76;  72,  74;  78,  78;  74,  89. 


Board  of  Engineers:  • 

1874.  To  determine  and  report,  in  the 
project  for  connecting  the  navigable 
waters  of  the  James  and  Ohio  rivers,  as 
to  practicability,  plan,  cost,  and  probable 
time  of  execution,  and  benefits  to  com* 
merce  to  be  derived  therefrom,  74,  89,  ii, 
86,  124.  Conclusions.  It  is  entirely  prac- 
ticable to  connect  said  rivers  by  water 
navigation  7  f .  in  depth,  involving  the  en- 
largement of  existing  canal  on  JTames 
River  and  its  extension  to  the  Greenbrier 
River,  together  with  the  construction  of 
summit  tunnel,  and  water  supply  for  sum- 
mit level,  and  the  extension  of  water  com- 
munication from  Greenbrier  River  to  the 
mouth  of  the  Great  Kanaw^ha  River,  74, 
ii,  89,  94,  115,  121,  129;  77,  677.    Con- 


a  Surrey-^Keport  Mar.  24, 1828,  H  Doc.  No.  482.  55th  Cong.,  2d  seas. 
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ceming  the  plan,  minor  differences  of 
opinion  exist  as  to  dimensions  and  ar- 
rangement of  locks  on  that  portion  which 
HhaJl  be  canal,  i.  e.,  from  Kichmond  to 
(ireenbrier  River,  majority  favoring  in- 
creased lock  dimensions  both  on  canal 
and  slack-water  improvement;  suggest 
further  examinations  for  location  of  tun- 
nel, 74,  ii,  90,  93,  111,  117,  129;  76,  ii, 
630,  632;  77,  675.  Unanimously  rec- 
ommend single  tunnel  34  f.  by  34  f.  with 
recesses  for  passing  boats,  74,  ii,  90,  100, 
128;  77,  685.  Concerning  improvement 
of  Greenbrier,  New,  and  Kanawha  rivers 
by  locks  and  dams,  a  difference  of  opinion 
exists  as  to  its  applicability,  requiring 
further  surveys  to  finally  adjust,  74,  ii, 
91,  93,  97,  112,  117,  119,  121,  128;  76,  ii, 
632.  Cost  and  probable  time  of  execu- 
tion: In  the  opinion  of  the  majority,  a 
water  communication,  with  a  depth  of  7  f . , 
can  be  obtained  at  a  cost  not  exceeding 
$60,000,000  in  about  six  years,  74,  ii,  91, 
\)2,  101, 113, 120, 122, 129;  76,  ii,  637;  77, 
677.  Benefits  to  commerce:  In  general 
terms,  the  route  presents  extraoniinary 
claims  as  a  measure  of  relief  to  the  West- 
ern States  and  as  a  means  of  developing 
immense  mineral  resourcesnow  neglected, 
74,  ii,  91,  95,  102,  109,  113, 114,  123,  128. 
(See  JVcj/ep<«.) 

(Co).  Barnard,  Majs.  Craighill  and 
Weitzel,  B.  H.  Latrobe,  and  Lt.  Turtle, 
74,  ii,  92,  124.) 

Supplementary  reports:  Col.  Barnard, 
74.  11,  91,  97;  B.  H.  Latrobe,  74,  ii,  97, 
102;  Lt.  Col.  Gillmore,  74,  ii,  102,  114; 
Maj.  Craighill,  74,  ii,  114, 121;  Maj.  Weit- 
zel, 74,  if,  121,  134. 

Engineer  in  Charge:  Maj.  W.  P. 
Craighill,  1870-74;  70,  68.  Reports,  71, 
620.  624;  73,  828;  74,  ii,  114. 

W.  R.  Hutton,  71,  76,  620,  624;  76, 
ii,  633.     Report,  71,  634. 

W.  G.  Turpin,  71,  76,  620,  624.  Re- 
port, 71,  650. 

E.  Lorraine,  71,  620,  634;  73,  78,  828. 

J.  M.  Harris    Report,  73,  828. 

R.  B.  Pegram,  73,  828. 

Lt.  T.  Turtle,  76,  ii,  632. 

E«tf  matet.    (See  Plans  and  Projects. ) 

For  enlargement  of  existing  canal  from 
Richmond  to  Buchanan,  and  extension 
to  mouth  of  Fork  Run,  114,781,644,  71, 
627;  73.  830;  74,  ii,  101,  654;  77,  676. 
From  Fork  Run  to  tunnel,  $2,383,447,  71, 
627,  648.  Tunnel,  $13,263,310,  71.  627, 
648.  Greenbrier  and  New  rivers,  $13,- 
243,541,  71,  627,  648.  Kanawha  River, 
$973,900,  71,  627,  642,  650.  Contigen- 
cies,  10  per  cent,  $2,986,420,  71,  627,  650. 
Aggregate,  $47,622,262,  71,  627;  73,  830; 
stated  at  $50,000,000,  71,  628;  73,  829; 
74,  u,  120. 


Revised  estimate,  1873,  $50,960,636,  73, 
830. 

Board  of  Engineers,  1874,  consider  that 
the  connection  between  James  and  Ohio 
rivers  would  not  exceed  $60,000,000,  74, 
ii,  91,  92,  101,  113,  120,  122,  129;  76,  ii, 
636;  77,  677. 

By  B.  H.  Latrobe,  after  modifying  tun- 
nel section  and  adjusting  prices  therefor, 
$49,626,845,  74,  ii,  101. 

Physical  cliaraeterlstlct. 

Of  New  River,  71,  640;  discharge  of, 
71, 641;  high  water  on,  71, 641;  73, 831; 
74,  ii,  94. 

Of  Greenbrier  River,  71 ,  641 ;  discharge 
of,  71,  641;  73,  831;  high  water  on,  71, 
641;  73,  831;  74,  ii,  94. 

Plans.     (See  Estimates. ) 

Early  plans,  1817-19,  contemplated  a 
navigation  of  rivers,  east  and  west  of  the 
Alleghanies,  by  batteaux  of  2or3  f.  draft, 
and  passage  of  mountains  by  turnpike 
road,  71,  625.  636. 

Capt.  McNeil,  182^28,  submitted  to 
board  of  internal  improvement  a  plan  for 
improving  James,  Jackson,  Greenbrier, 
New,  and  Kanawha  rivers,  by  slack- 
water  navigation  and  canal,  ps^ing  the 
Alleghanies  by  tunnel  2.6  miles  in  length, 
71,  625, 634,  637;  74,  ii,  87;  77,  677, 762. 

The  James  River  &  Kanawha  (3anal 
O).,  1832-36,  began  the  construction  of 
works,  looking  to  the  connection  between 
James  and  Ohio  rivers.  (See  Private  and 
corporate  work. ) 

For  further  plans,  see  Kanawha  River. 

Private  (corporate)  urork. 

1785.  A  company  was  organized  for 
improvement  of  James  River,  which,  in 
1832,  transferred  all  its  rights  and  fran- 
chises to  the  James  and  Kanawha  River 
Canal  Co.,  who,  in  1836,  began  the  con- 
struction of  the  James  River  and  Ka- 
nawha Canal,  the  proposed  route  of  which 
was  as  follows:  From  Richmond  up  val- 
leys of  James  and  Jackson  rivers  to  Cov- 
ington; thence,  via  Dunlaps  Creek  and 
Fork  Run,  to  summit  level;  thence  by 
tunnel  2.6  miles;  thence,  via  valleys  of 
Howard  Creek,  Greenbrier,  New,"  and 
Kanawha  rivers,  to  the  Ohio;  total  dis- 
tance, 486  miles.  In  1872  the  portion 
from  Richmond  to  Buchanan  had  been 
completed,  of  which  159.7  miles  was  canal 
and  36.7  miles  siackwater;  canal  dimen- 
sions, 50  f.  Uy  5  f.;  locks,  100  f.  by  15  f. 
by  5  f.,  71,  625,  635,  650,  651. 

1§6§.  K.  Lorraine  advised  new  line 
for  tunnel,  reducing  summit  level  216  f., 
but  increasing  length  of  tunnel  to  9  miles, 
71,  626.  Legislation  concerning  duties, 
rights,  and  franchises  of  company,  77, 
808.  Kanawha  River  Improvement  Co. 
{See  Kanawha  Eiver,)     Cuesapeake  and 
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Ohio  R.  R. ;  the  location  of,  adds  greatly 
to  estimated  cost  of  water  communication, 
71,  643;  78,  829;  77,  677. 

Projects. 

By  Maj.  Craighill,  1871-73,  for  connect- 
ing the  James  and  Ohio  rivers  by  a  water 
navigation  7  f.  in  depth,  as  follows:  By 
enlaigment  of  existing  works  of  the 
James  River  and  Kanawha  Canal  Co.  from 
Richmond  to  Buchanan,  196|  miles; 
thence,  via  valleys  of  James  and  Jackson 
rivers,  Dunlap  Creek,  and  Fork  Run,  to 
summit  level,  passing  summit,  1,700  f. 
alx)ve  tide,  by  tunnel  7.8  miles  in  length 
(tunnel  section  double  52  f.  by  34.5  f. ) ; 
thence  down  Howard  Creek  to  (Greenbrier 
River,  or  a  distance  of  77.6  miles  from 
Buchanan  (canal  section  70  f .  by  7  f.,  locks 


120  f.  bv  20  f.  by  7  f.);  thence  via  Gi^a- 
brier,  ^ew,  and  Kanawha  rivers  to  F&int 
Creek  Shoals,  123  miles,  by  slackwater 
navigation,  with  occasional  short  reaches 
of  canal,  to  avoid  expensive  locations  for 
dams  (locks  and  dams  of  masonry,  locks 
240  f.  by  40  f.) ;  thence  via  Kanawha  t<i 
its  mouth,  79  miles,  by  open  navi^tioD 
of  low-water  dams  provided  with  Bloice;:. 
low- water  depth  to  be  aided  by  resenoira 
on  Anthony  Creek  and  Meadow  River; 
estimated  cost,  $50,000,000  (see  M- 
mates),  71,  626,  635,  637,  650;  78,  829; 
74,  ii,  88,  100,  117,  128;  77,  754. 

Projects  submitted,  1874,  to  Board  of 
En^neers  for  conclusions  and  recommen- 
dations concerning.  (See  Board  of  Ea- 
gineera. ) 


JTAIHES  RITER,  VA.« 


ApproprlatloiM. 

1836,     $500  (survey),  act  July  4. 

1852,  ft  22,500,  act  Aug.  30. 

1870,  60,000,  70,  68;  71,  73,  697; 

74  ii  39. 

1871,  50,000,  71,  73,  697,*  605;  74, 

u,  39. 

1872,  50,000,  72,  70, 691 ;  74,  ii,  39. 

1873,  75,000,  78,  75;  74,  ii,  39. 

1874,  50,000,  74, 86,  ii,  39;  77, 285. 

1875,  50,000,  76, 88,  ii,  73;  77, 285. 

1876,  60,000,  76,  66,  140,  291;  77, 

60,285. 

1878,  70,000  78,  66,  454. 

1879,  75,000,  79,  78,  513. 

1880,  75,000,  80,  648. 

1881,  60,000,  81,  892. 

1882,  75,000,  82,  860. 
1884,    75,000,  84,  905. 
1886,  112,500,  86,  890. 
1888,  225,000,  88,  762. 
1890,  200,000,  90,  992. 
1892,  200,000,  92,  1013. 
1894,  100,000,  95,  1183. 
1896.  120,000,  96,  1008. 
1899,  150,000,  99,  1438. 

Total,  1,945,500 

Commerce. 

Importance  of  improvement,  78,  778; 
74,  ii,  43,  45;  75,  ii,  83;  77,  290. 

Improved  condition  of  river,  74,  85, 
•ii,  45;  75, ii,  81, 83;  76,293;  77,60,284, 
288;  79, '513. 

Ptevious  condition  of,  76, 293;  79, 513. 

Vessels  to  Richmond  obliged  to  trans- 
ferpart  of  cargoes,  74,  ii,  45. 

Time  saved  by  use  of  Dutch  Gap  and 
other  cut-offs,  78,  75,  774,  776,  777;  76, 
305;  79,  513. 

a  Survey— Report  Jan.  25, 1887,  estimate  $115,26o. 
(H.J)oc.  No.  482,  56th  Cong.,  2d  sess.) 


Contracts. 

18TO-71.  B.  Maillefert,  removing 
wrecks,  remains  of  military  bridges,  and 
other  obstructions,  71,  73,  597;  succea- 
ful  work  of,  72,  69,  690.  Kalmbark  & 
Barton,  excavating  rock  at  RockettV 
Reef,  71,  73  598;  failure  to  complete 
work,  and  contract  annulled  Februarv, 
1872,  and  carried  on  by  hired  labor,  72, 
69,  691;  73,  776. 

1871-79- 75.  American  Dredging 
Co.,  dredging  at  Dutch  Gap  cut-off,  71, 
73,  598;  79,  69,  690;  75,  ii,  73;  79, 
516. 

IS 76.  R.  T.  Hieeton,  dry  excavation 
at  Dutch  Gap  cut-off  and  construction  of 
dikes,  76,  ii,  73,  83;  76,  291;  contract 
completed  February,  1876,  76,  292. 

1876.  M.  Meehan,  dredging  Datch 
Gap  cut-off,  75,  ii,  73,  83;  76,  291;  con- 
tract completed  February,  1876,  76,  292. 

1978.  M.  0.  Hegrairty,  for  excava- 
tion at  Dutch  Gap,  7975 15.  Compazi«on 
of  prices  by  contract  and  hired  labor,  74, 
ii,  42. 

1879.  J.  Caler,  dredging,  16  and 
14^  cents  per  c.  y.,  80,  649. 

1880.  G.  H.  Ferris,  dredging,  23 
cents  per  c  y.  J.  Caler,  dredging,  15  and 
17  cents  per  c.  y.    81,892. 

1884.  D.  Constantino,  dredging,  H 
cents  per  c.  v.,  85,  945. 

1886.  J.  Caler  &  8on,  dredging,  12i 
centsper  c.  y.,  87,  868. 

1887.  J.  F.  Gaynor,  construction  of 
jetties  and  dikes.  G.  E.  Ward,  dredging. 
J.  L.  Wilson,  rock  removal.     87,  870. 

1888.  American DredgingCo.,dre<i(r- 
ing,  16  cents  per  c.  y.  AlalMima  Dred?r 
ing  and  Jetty  Co.,  rock  removal,  fl-oO 
per  c.  y.  for  disintegrated  and  $6.33  per 

Examination— Report  (favorable)  Nov.  26, 18S2. 


^Hall  of  |45«0OD  for  James  and  Appomattox  rivexs  below  Richmond  and  Petenbois. 
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c.  y.  for  solid  rock.  89,  935.  John  F. 
Gaynor,  mattress-dike  construction,  f  2.47 
and  $1.75  per  1.  f.;  jetty  construction, 
$2.47  per  1.  L  H.  T.  Morrison,  construc- 
tion of  four  scows,  $4,385.  H.  T.  Mor- 
rison, construction  of  lighter,  $1,476.50. 
89,  936.  J.  F.  Bradley,  brush-dike  con- 
struction, 95  cents  per  1.  f.,  89,  937. 

1§§9«  Wm.  T.  Gaynor,  brush-dike 
construction,  $1.50  per  1.  f.,  90,  993. 

1S90*  H.  Brusstar  &  Bro.,  construc- 
tion of  scow,  $1,305,  90,  994.  W.  H. 
Curtis,  mattress  construction,  $1.79  per 
1.  f.,  jetty  construction,  $2.49  per  1.  f. 
C.  D.  Luighome,  removal  of  disinte- 
grated rock,  45  cents  and  $1.45  per  c.  y.; 
removal  of  solid  rock,  $1.10  and  $6.15  per 
c  y>;  gravel  excavation,  16  cents  ana  25 
cente  per  c,  y.  91,  1236.  C.  T.  Caler, 
dredging,  38  cents  per  c.  y.  for  disinte- 
grated rock,  16^  cents  for  sand,  and  $1.04 
per  c  y.  for  solid  rock  removal,  91, 1237. 

1891.  J.  T.  Vaughan,  dredging,  44 
cents  per  c.  y.  for  sand,  $3  for  bowlders, 
and  $1  per  1.  f.  for  \op,  91,  1237.  C.  D. 
LAnghome,  construction  of  railroad  track, 
$5,350,  and  transfer  slip,  $3,000;   Trede- 

r'  Co.,  construction  ofone  car,  $325;  H. 
Morrison  &  Co.,  caisson  construction, 
$2,476,  92,  1013. 

1§99*  Brusstar  Shipbuilding  Co., 
one  scow,  $971.50, 98, 1255.  J.  A.  Curtis, 
excavating,  16  cents  to  $5.50  per  c.  y., 
dike  and  dam  construction  ($137,061), 
98,  1252-1254. 

1S94.  P.  Sanford  Ross,  excavation, 
12  cents  to  $5  per  c.  y.  ($59,736.05),  96, 
1184-1186. 

1995.  J.  A.  Curtis,  excavation,  20 
cents  to  $2  per  c.  y.,  furnishing,  driving, 
and  fastening  piles  and  piling;  brush  and 
brush  mats;  stone  or  coarse  gravel 
($20,233.76),  96,  1009. 

1897.  P.  S.  Ross,  dredging,  25  cents 
to  $4.70  per  c.  y.;  piles  and  sheet  piling 
($21,003),  98,  1212. 

1899.  P.  S.  Ross,  earth  excavation 
and  removal  of  cobbles  and  hard  rock, 
25  cents  to  $4.45  per  c.  y.  ($84,459.19), 
1900,  1727. 

Defen§e. 

Operations  at  Dutch  Gap  Canal  by  Gen. 
Butler,  71,  603;  72,  691;  76,  ii,  82;  79, 
516. 

Obstructions  placed  in  river  during 
the  rebellion,  70,  68;  71,  603,605;  76, 
293;  77,287;  79,512,515. 

lK»eaDienlA«   ( Not  printed  in  reports. ) 
S.  Doc.  1,  33d  Cong.,  Ist  sess.,  71,  603. 

Engineers. 

Chief  op  Enoinbers.  Reports,  70, 68; 
71,73,76;  72,70;  78,75,78;  74,85,89; 
76,  88;  76,  64;  77,  60;  78,  65;  79,  77; 


80,  105;  81,  141,  150;  82,  137, 114;  88, 
141;  84,  146;  86,  142;  86, 137;  87,100; 
88,  97;  89,  113;  90,  103,  333;  91,  134; 
92,  134;  98,  142;  94, 133;  96, 154;  96, 
139;  97,  187;  98,  190;  99,  220,  223; 
1900,  251,  255. 

Board  of  Enqinebrs.  Convened  Mar. 
17,  1890,  at  Richmond,  to  consider  and 
report  upon  the  establishment  of  harbor 
lines  in  James  River.  Report,  90, 1013, 
1016.  Harbor  lines  as  established  by  the 
board,  90, 1016.  (Col.  Craighill,  Lt.  Col. 
Hains,  and  Lt.  Fiebeger. ) 

Engineers  in  Charge: 

Maj.  W.  P.  Craighill,  1870-84;  70,  68. 
Reports,  71,  597,  624;  72.  690;  78,  774, 
828;  74,  ii,  38;  76,  ii,  72;  76,  290;  77, 
284;  79,512;  (Lt. Col.), 80, 647;  81,891; 

82,  860;  88,  683;  84,  904. 

Capt.  C.  B.  Phillips,  temporarily  in 
charge,  78,  63,  445.    Report,  78,  453. 

Lt.  Col.  P.  C.  Hains,  1884-87.  Reports, 
86,  944;  86,  887;  87,  867. 

Col.  W.  P.  Craighill,  1888-94.  Reports, 
88,  761;  90,  992,  1013;  91,  1234;  92, 
1012;  93,  1251;  94,  915. 

Capt.  Thos.  Turtle,  1889-90.  Report, 
89  934. 

Lt.  Col.  P.  C.  Hains,  1895-96.    Reporta, 

96,  1182;  (Col.),  96,  1007. 

Lt.  Col.  Chas.  J[.  Allen,  1897-.    Reports, 

97,  1346;  98,  1209;  99,  1436;  1900, 
1725,  1754,  1757. 

j\  Hfl  I RX  A  NTR  * 

W.  G.  Turpin.  Reports,  78,  776;  74, 
ii,  41. 

H.  D.  Whitcomb.  Reports,  76,  ii,  80, 
82;  76,  291;  77,  285;  78,  456;  79,  515; 
80,  648,649;  81,892;  82,887;  92,1014; 

98,  1255;  94,  916;  96,  1187;  96,  1010; 
98,  1213. 

W.  Popp.     Report,  76,  ii,  74. 

G.  R.  Talcotti  76,  301. 

Capt.  T.  Turtle.     Reports,  82, 861,  872; 

83,  684. 

C.  P.  E.  Burgwyn.    Reports,  82,  87§; 

84,  905;  86,  948;  87,  870;  88,  762;  89, 
937;  90,  994;  91,  1237. 

S.  H.  Yonge.  Reports,  99, 1439;  1900, 
1729,  1759. 

Estlmatei.    (See  Projects.) 

Maj.  Craighill,  1870,  improvement  from 
canid  locks  (Richmond)  to  and  below 
Goose  Hill  Flats,  by  dredging,  diking, 
and  rock  excavation,  as  fofiows,  depths 
(at  high  tide) :  Via  Trents  Reach,  channel 
180  f .  by  15  f . ,  $126,000;  via  Trents  Reach, 
channel  180  f.  by  18  f.,  $270,000;  via 
Dutch  Gap  Canal,  channel  180  f.  by  15  f., 
$120,000;  via  Dutch  Gap  Canal,  channel 
180  f.  by  18  f.,  $250,000,  71,  73,  604,  606; 
72,  691;  74,  ii,  39,  41. 

Increased  prices  required,  1874,  estimate 
to  be  revised:  For  channel  180  f.  by  15  f., 
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via  Dutch  Gap,  $117,000;  channel  180  L 
by  18  f.,  via  Dutch  Gap,  $408,925,  74, 85, 
ii,  39,  41;  75,  ii,  72;  76, 65,  291;  77,  285. 

Revised,  1876,  for  channel  180  f.  by  15 
f.  at  m.  1.  w.  from  canal  lockp  (Richmond) 
as  far  as  Harrisons  Bar,  with  partial  im- 
provements thereon,  $293,808,  76,  65, 
291,300. 

Foregoing  revised,  1877;  amount  re- 
quired to  complete  existing  project, 
$258,024,  77,  60,  285,  289. 

H.  D.  Whitcomb,  1879,  revised  to  in- 
clude enlarging  and  deepening  Dutch  Gap 
(Jut-off,  and  increasing  depth  over  shoals 
below  and  over  Varina  or  Aikens  Bar, 
$161,000,  exclusive  of  appropriation  for 
1879,  79,  78,  613,  520. 

Obfltruettont. 

Wrecks,  remains  of  military  bridges, 
etc.,  place<l  during  the  war,  70,  68;  71, 
73,  597,  603;  76,  293;  79,  512. 

Operations. »     (See  Private  and  corpo- 
rate work,) 

18TO-71.  Removal  of  wrecks;  re- 
mains of  military  bridget^;  opening  Dutch 
Gap  Cut-off  to  100  f.  by  18f.  (hieh  water) ; 
rock  excavation  Rocketts  Reef  125  f.  by 
18  f.  (high  water),  71,  73,  597,  598,  600. 
Operations  required,  71,  603,  605. 

18T1-T9.  Removal  of  obstructions 
at  Drewry  Bluff;  Dutch  Gap  Cut-off 
opened  to  width  of  135  f . ;  failure  of  con- 
tractor on  Rocketts  Reef  (Feb.,  1872); 
work  thereafter  done  by  hired  labor; 
dredging  by  city  of  Riclimond,  72,  69, 
690;  78,  776. 

1879i-73.  Continuation  of  rock  ex- 
cavation at  Rocketts  Reef  and  vicinity 
bv  hired  labor;  details  of  drilling  and 
blasting  at;  construction  of  dikes;  aredg- 
ing  by  U.  S.  and  city  of  Richmond,  73, 
75,  774,  776.  Transferment  Jan.  1,  1872, 
by  city  of  dredging  plant  to  U.  8.,  78, 
777.     Details  of  transfer,  74,  ii,  41. 

1§ 73-74.  Removal  of  rock  from 
channel  near  Richmond,  especiallv  at 
Rocketts  Reef;  dredging  on  bars  ana  de- 
positing material  behind  rei^tifying  and 
contracting  dikes,  74,  85,  ii,  38,  41.  All 
work  done  by  hired  labor;  advantages 
of,  74,  ii,  42.  Success  of  work  done,  74, 
ii,  43. 

1  §74-75.  Removal  of  rock  from 
channel  near  Richmond,  and  especially 
at  Rocketts  Reef;  dredging  on  bars  and 
depositing  material  behind  rectifying  and 
contracting  dikes,  75,  88,  ii,  72,  81.  Ar- 
rangement between  city  of  Richmond  and 
U.  S.  (as  to  use  by  latter  of  dre<lging  plant) 
canceled  May  1,  1875,  76,  ii,  81.  Coop- 
eration of  city  with  U.  S.  in  dredging,  75, 
88.     General  progre^  of  work,  75,  ii,  81. 

a  Previou8  to  ]  870  consisted  of  d  reding  and  removal  of  bowlders,  cooperating  with  city  of  Richmood; 
defect  in  previous  dredging,  71,  603. 


Present  depth,  75,  ii,  83.  All  work  done 
by  hired  labor,  75,  88,  ii,  81,  83. 

1 8 75-76.  Excavation  of  Dutch  Gap 
Cut-off  and  construction  of  dikes  by  con- 
tract; removal  of  rock  on  Rocketts  Reef 
and  elsewhere;  dredging  from  bars  and 
depositing  behind  dikes  by  hired  labor, 

76,  64,  291.  Rental  from  city  of  Rich- 
mond of  part  of  machinery  and  dredging 
plant;  rent  not  to  exceed  cost  of  repairs 
to  city,  76,  64,  291.  Cooperation  of  city 
with  U.  8. ;  amount  of  work  done,  76, 
292. 

119  76-7 7.  Rock  excavation;  dredg- 
ing and  deposition  of  material  behind 
dikes;  construction  of  dikes  carried  on  by 
hired  lalx)r;  timber  for  dikes  furnished 
by  contract;  continued  use  by  U.S. of 
machinery  belonging  to  city  of  Kichmond 
on  basis  of  previous  year;  cooperation  of 
city;  general  progress,  77,  60,  284,  285. 
Cost  of  dredging,  331  cents  per  c.  y. ;  of 
rock  removed,  $7.54  per  c.  y.;  construc- 
tion of  timber  groins  (dikes),  $1.46  per 
1.  f.,  77,  286.  Present  minimum  depth 
from  above  Rocketts  Reef  to  sea,  14.2  L, 

77,  288. 

lS77-7§.  Continuation  of  work  by 
hired  labor  and  use  of  dredging  machin- 
ery belonging  to  cit^r  of  Kichmond  on 
basis  of  rental  of  previous  year;  coopera- 
tion of  city  of  Kichmona  with  U.S. in 
dredging  operations,  78,  65,  453,  4o5. 
Present  condition  of  channel,  78, 457, 458. 

1878-79.  Continuation  of  work  by 
hired  labor  in  rock  removal,  dredging, 
and  construction  of  wing  daro^;  history 
of  past  operations;  present  condition  of 
channel,  70,  78, 512,  515,  516,  517. 

1879-80.  175,593  c.  y.  removed  and 
4,621  1.  f.  wmg  dams  built  by  U.  S,; 
48,999  c.  y.  removed  and  396  1.  f.  wing 
dam  built  by  city  of  Richmond,  80,  647. 

1 880-8 1 .  Rock  removal  and  190,424 
c.  y.  dredged  by  U.  8.  and  57,847  c  v.  by 
city  of  Richmond;  4,463  1.  f.  wing  ianis 
built  by  U.  S.,  81,  894. 

1881-8d.  126,826  c.  y.  removed, 
2,005  1.  f.  wing  dams  and  350  1.  f.  fascine 
work  constructed,  82,  863. 

1883-83.  44,340  c.  y.  sand  and  227 
c.  y.  rock  removed  by  city  of  Richmond, 
83,685. 

1883-84.  Rock  removal  continued. 
84,  905. 

1884-85.  307  I.  f.  of  jeUy  and  2,609 
I.  f.  brush  dike  built,  l,100'c.  y.  solid 
rock  blasted  and  dredged,  85,  949,  950. 
46,750  c.  v.  dredged,  85,  951.  153,191 
c.  y.  dredged,  85,  945;  16,400  c  y.  re- 
mo  ve<l  by  city  of  Richmond  and  railroad 
companies,  85,  954. 

1885-86.     122,320    c.   y.   sand    and 
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1,240  c  y.  rock  and  gn^el  dredged  trom 
channel,  86,  889. 

lSM-87.  20,670  c.  y.  sand  and 
firnivel  and  97  bowlders  removed  from 
Kingsland  Reach;  862  c.  v.  dreilged  at 
Kandolph  Flats  and  981  "l.  f.  of  jetty 
built;  ^5  c,  y.  rock  removed  at  Gtxxiew 
Rocks,  87,  870,  872. 

18§7-§8,  120,566  c.  y.  of  sand  and 
gravel,  220  bowlders,  and  7,064  v.  y.  solid 
rock  removed ;  10,047 1.  f .  of  training  wall, 
2,066  1.  f.  of  new  wing  dam,  and  1,016  1.  f. 
of  old  wing  dam  built,  88,  762-765. 

l§8§-89.  509,078  c.  v.  dredgtxl, 
4,380  c.  y.  rock  removed,  and  8,379  1.  f. 
of  training  wall  bailt,  89,  938. 

lS§9-90.  8,860  c.  y.  rock  removwl; 
78,336  c.  y.  dredged;  9,340  1.  f.  training 
wall  built,  90,  994,  997. 

1 80O-9 1 .  66, 700  c.  y .  rock  removed ; 
wing  dam  built  at  Wilton;  39,970  c.  y. 
dredged  at  Fingsland,  and  2,900  if.  of  train- 
ing wall  buUt,  91,  1241. 

l§91-93.  101,825  c.  y.  drwlgwl; 
20,058  c.  y.  loose  rock  and  6,265  c.  y.  Holid 
rock  removed,  93,  1016. 

1§91^93.  18,217  c.  v.  earth  exca- 
vated, 1,286  c  y.  cobbles,  33,164  v.  v.  8^>ft 
rock,  3,073  c.  y.  loose  stone,  447  1.  f.  bruxli 
wall  constructed,  and  2,824  1.  f.  of  wing 
dams  constructed  and  extended,  93, 1 257. 
I§93-94.  15,590  c.  y.  earth  exra- 
vated,  130  c.  y.  cobbles,  13,234  c.  y.  H>ft 
rcx'k  and  4,302  c.  y.  solid  rock  remov«-<i; 
7,140  1.  f.  of  wing  dams  construrrted  aii'l 
531 1.  f.  repaired,  94,  920. 

1  §94-95*  McKiel  of  ri%'er  aiid  a/!ja- 
cent  country  sent  to  Willets  Point  hIi'^^I 
of  application,  96,  1187.  179>i71  v.  \\ 
earth  excavated,  530  c.  y.  of  €^»?>bl*-*,  '^.7^0 
c.  y.  soft  rock,  and  6,963  c.  y.  t^AA  nr  k 
removed,  95,  1190. 

l§95-9e.  44,778  c.  y.  ear.h  i-z'*- 
vated,  2,289  c  y.  c•»ib>»le^,  'TM'J  <-.  y.  ^A* 
rock,  10,392  c*  y.  j*olid  r^*<k  r»-;,'Aw^ 
1,296  1.  f.  new  dauus  ct>iiFtrQ't/-'J  a',  j  4V/ 
1.  f.  extended;  over  69^  1  L  d  «:*-  *.•*'*- 
structed,  96,  1013. 

18941-97.     24.f«7  <•.    y    *^^'*    ^r-s^ 
vated,  1,827  c.  y.  i^>\j\'\*^.  fj*  -'-"  -  }   *■  •'' 
rock,  and  6,f<78  c.  v.  ^-mJ  t*  r  *'■••-  •'  • 
2,738  1.   f.   wiD>;  iaiii^  vjh^^t-j^-j^.    V7 
1347. 

1897-9il.     2.936    €    y     *^'--     */  a. 
vated,  362  c.  y.  c»N'*'i«*    T  1.^  •    •    #• «" 
rock,  and  3,38^  c.  y,  h.  i    *  **  i  '•"'.   •  *- 
and  about  1,690  1.  1  'x  v  "it     <■''**  *  *' 
structed,  extend*^,   a&c    f*"ife.  *-"     V^ 
1210. 

1899  19##.  3-'  '»4*  •  7  H4.— •  *-.-•>- 
vated,  1,409  e.  T.  ♦♦'»•-»••«•;»•  t.^r-"  •  *•  " 
rock,  and  6,3M>  c.  t   iiat"-  'ft  -»-  - 

1900,    1726.     Ink**-   •! >".   r      r 

Gap  Cut-Off  aud  ti4  >n i*^  •  *-;^  '  *;'.    I WV 
1729,  1730. 
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Ptajrsiral  rlittra»€trHallf<«« 

Jamen  River  ai\  twtuarv  l^^low  KWh^ 
mond  Bar.  75.  ii.  TS;  TC.'lJ^Hi, 
Tidtv.  73.  778.  779:  74.  ii.  4i?;  7tt.  ii. 

75,  76.  7S,  81,  82;  76.  IW.  in»a.  ^W;  77» 
288;  78,  456;  79.  518. 

Tido  gaujje.  n>>rit»try  of,  76.  I'lK'i;  77» 
288;  78,  4«U). 

Tidort  lowon^l  bv  rtMuovrtl  t»(  oliHtmo 
;  tions,  76,  ii,  82;  76.  2t»2. 
I      Bed  of  riviT,  clmnirlor  of,  75,  II,  SO.  81. 

Stable  n*);imon  phMlutvd  bv  iihi|Htr 
eontniction  of  width,  7ft,  il.  HO;  70,  mw. 
2?>9;  77,  284,  2S«i,  2H7;  7B,  •!:>«;  7U.  f>lf>, 

U)W-WHtt»r  Hh>i>o,  76,  il,  VH,  81;  76, 
296,  298,  301. 

CompariHon  nf,  iiimiMuntd  tiitd  Ptiloit- 
late<i,  76,  298. 

Iligh-wator  h1o|m%  78,  KHl. 

IliKh  watvr  and  offoctn  nf,  7fl,  Ii,  MU; 

76,  2iK{.  ;mm);  77,  2H<i;  78.  m\;  7U,  hi 7. 
DiwharKo  of  rlviT,  76.  II,  V1»;  7d,  'M\, 
S<'>diiiu*ntM  trtuiH|H)rUM{   hy   HviT,   70, 

IWK). 

TidcM  at  Uii'liniond,  80,  6M);  81,  MU6; 
82,  WMJ,  879. 

('nm»*-H4'rtionHl  an'rtw  of  Hvni*  ImiMoiii 
near  Kichiiiond,  82,  H«W(. 

LiH  of  fr**f\n'iH  und  hi«li^ht  of  lU*  of 
<fa/rh  Hinr'<?  1H17,  82,  wiH 

Float  oU-rvatioii.*,  IHH'^,  82,  H<m 

lif*jp*tn  of  »«ijrv<'v  HJjowinj/  /'oii'lihoiiw  iff 
riv<Taifid  j;ro|></wd  ir/i|;rov*'iiM'iit><Mi  <h;j7, 

82,  ^'•>'. 
Crff*^  *¥'i'i'vfti¥,  86,  '^^'* 

87:i 
89,  9n 
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ANALYTICAL   AND   TOPICAL   INDEX   TO 


JABHSS  RIVER,  VA.— Oontinued. 


January  1, 1873,  of  dredging  plant  to  U.  8. , 
at  rental  not  exceeding  cost  of  repairs,  78, 
777;  74,  ii,  41 ;  arrangement  canceled  May 
1, 1875,  76,  ii,  81;  progress  of  dredging  in 
1875-76,  75,  88.  Transferment  of  part  of 
dredging  outfit  to  U.  S.  on  previous  basis, 
76, 291;  cooperation  of  city  with  U.  S.,  76, 
292. 

1876-77.  Continued  use  by  U.  S.  of 
dredging  outfit  and  cooperation  of  city 
with  U.  S. ,  77, 60, 284,  285.  Necessity  of 
city  owning  dredging  outfit,  76,  ii,  84. 
Report  of  commission  acting  for  city,  76, 
ii,  83. 

1 8 7T-7§.  CJontinued  use  by  U.  8.  of 
^dredging  outfit  belonging  to  city  of  Rich- 
mond and  cooperation  of  city  with  U.  8. 
in  dredging  operations,  78,  65,  453,  455, 
461. 

1878-79*  Continued  cooperation  of 
dty  of  Richmond,  79,  512,  515. 

Assistance  given  by  city  of  Richmond 
by  money  appropriated,  work  done,  plac- 
ing machinery  at  disposal  of  Government, 
80,  647;  81,  891,  894;  88,  685;  86,  954. 

Total  expenditures  by  city  of  Rich- 
mond, $444,696.45,  86,  138;  87,  867. 

Projecto.     (See  Estimates,) 

The  original  project  of  1870,  together 
with  its  modifications  to  1882,  proposed 
to  secure  between  Richmond  and  the  sea 
a  channel  180  f.  wide  and  18  f.  deep  at 
full  tide,  or  about  15  f.  deep  at  m.  1.  w. 
It  was  to  be  secured  by  the  removal  of 
rock  and  bowlders,  dredging  on  bars,  and 
deposition  of  material  &hmd  rectifying 
dikes;  excavation  through  Dutch  Gap 
Cut-off  and  cut-offs  near  Jones  Neck  and 
Bermud^Hundred,  71, 604;  73,  691;  76, 
298;  79,  516,  520;  86, 138.  Aggregate  of 
the  appropriations  from  1870  to  1^2,  in- 
clusive, $740,000. 

By  Col.  Craighill,  1882,  increasing  pre- 
vious widths  and  depths  of  channel  so  as 
to  secure  25  f.  at  full  tide,  or  22  f.  at  half 
tide,  between  Richmond  and  the  sea. 


The  width  of  channels  to  be  as  follows: 
From  mouth  to  City  Point,  400  f . ;  from 
thdnce  to  Drewr^  Bluff,  300  f.,  and  from 
thence  to  the  city  of  Richmond,  20O  f . ; 
estimate,  $4,500,000,  82,  871,  876;  86, 
947;  86,  138;  87,  867;  91,  1234. 

Lt.  Col.  Allen  estimated,  1899,  it  would 
cost  $724,943.15  to  continue  improve- 
ment, and  if  a  turning  area  l>e  included 
an  additional  cost  of  from  $150,000  to 
$200,000,  1900,  1758,  1759. 

Detailed  survey  made,  1852,  70,  68; 
71,  603. 

Examination  shows  but  slight  changes 
since,  1870,  70,  68;  71,  603. 

In  progress,  connecting  James  River 
with  KaSiwha  Canal,  1870-73,  70,  69; 
71,  76,  624;  72,  74;  73,  78,  828. 

From  ship  lock  (Richmond)  to  below 
Trents  Reach,  1874,  74,  86,  li,  39;  76, 
ii,  74.  Details  and  methods  used,  75,  ii, 
74;  76,  295;  bench-marks,  76,  ii,  78; 
gauging  discharge,  methods  and  discus- 
sion of,  76,  ii,  79;  analvsis  of  survev,  76, 
295. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1881,  imder  oirection  of  Lt.  Col.  Craighill, 
82,  870,  878. 

Comparison  made  in  1884  and  1887,  84, 
906;  87.  873. 

Miscellaneous  surveys  and  examina- 
tions, 93,  1255;  94,  916;  96,  1187;  96, 
1010;  97,  1347;  99,  1437. 

Examination  and  surv'^ey,  with  a  view 
to  determine  what  expenditure  would  be 
necessary  to  continue  improvement  to 
the  head  of  navigation  at  the  docks, 
ordered  by  act  of  Mar.  3,  1899,  made, 

1899,  under  direction  of  Lt.  Col.  Allen. 
( Report  favorable. )  (SeePrqjeds.)  (Maps, 

1900,  1736),  1900,  1754,  1755,  1757. 
Maps  and  sections  at  Dutch  Gap  Canal 

and  Kockett's  Reef,  Richmond  Bar, 
ete.,  76,  294,  298;  77,  286.  Map  of 
Dutch  Gap  Cut-off,  79,  520;  1900, 1736. 


JAlHE8TO\¥]V  ISL.A]VI>,  JAMES  RIVER,  YA. 


Appropriations. 

1894,  $10,000,  96,  1192. 
1896,  15,000,  96,  1016. 


Total,  25,000 

Contracts. 

1§95.  Eggleston  &  Montague,  exca- 
vation, 25  cents  per  c.  y. ;  paving,  $3.50 
per  c.  y.;  rougn  stone,  $1.03  per  t. ; 
piles  in  groins,  25  cents  per  1.  f.;  cap- 
ping, 24  cents  per  1.  f. ;  turfing,  15  cents 
per  8.  y. ;  brusn  mats,  5  cents  per  c.  f. 
($14,808.50),  96,  1193. 


Eni;fneers. 

Chief  of  Engineers.  Reports,  96, 
156;  96,  140;  97,  189;  98,  191;  99.222; 
1900,  253. 

Engineers  in  Charge: 

Lt.  Col.  P.  C.  Hains,  1895-96.  Re- 
ports, 96,  1192;  (Col.),  96,  1016. 

Lt.  Col.  C.  J.  Allen,  1897-.  Reports, 
97,  1349;  98,  1219;  99,  1440;  1900, 
1736. 

Operations. 

1  §94-95.  A  wall  of  ^nite  was  built 
along  the  threatened  portion  of  the  island, 
96,  1192, 
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JAHE8TOWM  ISLANB,  JTAMES  RITER,  Y A.— Continued. 


Projects. 

Congress,  1894,  made  an  appropriation 
for  protecting  the  island  from  the  en- 
croachments of  the  James  River,  96, 
1192. 

By  Lt.  Col.  Hains,  1894-95,  building  a 
wall  faced  with  granite  in  front  of  the 
inland  and  for  grading  and  turfing  the 
bluff  behind  it,  ami  for  adding  several 
groins  in  front  of  the  wall,  00,  1192. 

By  Lt.  Col.  Allen,  189(5-97,  regrading 
the  bank  and  levee  where  nere«*a."y  and 
covering  it  with  a  dope  wall  of  stone  laid 


in  hydraulic  mortar,  protected  bv  riprap 
and  concrete  blocks  so  far  as  funds  would 
I  admit,  97,  1350;  revised,  1900,  to  pro- 
■  vide  for  a  revetment  of  concrete  blocks 
or  flagstones,  with  macadam  liacking  1  f. 
thick,  laid  against  the  graded  bank  of  the 
island,  the  toe  of  the  slope  to  rest  agiiinKt 
a  strong  low  line  of  sheet  piling,  to  be 
protected  a^ainnt  wave  action,  if  nt»ct»8- 
sary,  by  stouc  riprap,  1900,  1737,  1738. 

Surveys. 

Examination  made,    1896-97,   by  Lt 
.  Col.  Allen,  97,  1349. 


JEFFERSOM,  TEX.     (See  Q/;/re»r  Baytm. ) 

JEFFERIiOiVVILLE,  IND.     (See  (Mo  Rivtrr,) 

JTEKYL  CREEK,  OA.     (8ee  Savannah,  Ga. ) 


A  ppropiiatloii«. 

1888,  ^5,000,  89,  1272. 
1890,  7,500,  90,  1422. 
1892,  7,500,  92,  1286. 
1894,   4,000,  96,  1507. 


Total,  24,000 

Commerce. 

Description  of,  93,  1591. 

In  1893  the  annual  traffic  was  estimated 
to  be  worth  about  $1,000,000,  93,  1591; 
in  1894,  $900,000,  95,  1506. 

Contracts. 

1!^§S.  P.  S.  Ross,  dredging,  20  cents 
per  c.  y.,  89,  1272. 

1891.  J.  F.  Gaynor,  training- wall 
construction,  $21,270.  P.  S.  Ross,  dredg- 
ing, 24  cents  per  c.  y.  91,  1559. 

1 993.  Atlantic  Contracting  Co. ,  jetty 
construction;  mattresses,  99  cents  per 
8.  y.;  riprap  stone,  $3.59  per  c.  y, 
($19,680),  93,  1593. 

Engineers. 

Chief  op  Engineers.  Reports,  81, 
1162;  87, 154;  88, 142, 143;  89,163;  90, 
146;  91,  183;  92,  179;  93, 197;  94, 181; 
96,  205;  96,  184. 

Enginbeb  in  Charge: 

Lt.  Col.  Q.  A.  Gillmore,  1880-89.  Re- 
ports, 81,1162;  (Col.),  88,  1073,  1075. 

Capt.  O.  M.  Carter,  1889-96.  Reports, 
89,  1270;  90,  1420,  91,  1556;  92,  1283; 
93,  1590;  94,  1197;  96,  1504,  96,  1283. 

Assistant.  Lt.  0.  M.  Carter.  Report, 
88,  1076. 

Operallonii. 

1888-89.  20,486  c.  y.  dredged,  89, 
1271. 

1899-91.  Training- wall  construc- 
tion begun,  91,  1557. 


y  89 1-93.  13,000  c.  y.  dredged,  92, 
1284. 

1893-93.  17,170  s.  y.  mattresses  and 
1,262  c.  y.  riprap  stone  placed,  93,  1591. 

1894-95.  29,844  c.  y.  dre<iged,  10,616 
8.  y.  mattresses  and  1,873  c.  y.  riprap 
stone  placed,  96,  1506. 

Phyflcal  eliaraeterlgticfi. 

Description  of,  81, 1162;  88,1075;  98, 
1590. 

Plans. 

By  Lt.  Col.  Gillmore,  1880,  for  improve- 
ment of  the  creek  from  its  mouth  to  the 
deep  waters  of  Brunswick  River  by 
training- wall  and  closure-dam  construc- 
tion and  dredging.  Estimate,  $25,323, 
81,  1164. 

Projectii* 

By  Col.  Gillmore,  1888,  establishment 
and  maintenance  of  a  7-f.  low- water  chan- 
nel through  the  shoals  in  the  creek  by  the 
construction  of  training  wall  at  its  mouth, 
the  erection  of  a  dam  to  close  Mud  River, 
and  dredging;  the  dredged  channels  to 
have  a  bottom  width  of  50  f . ;  estimate, 
$38,590,  90,  1421. 

Surreys. 

Examination  ordered  by  act  of  June  14, 
1880,  made,  1880,  under  direction  of  Lt. 
Col.  Gillmore,  81,  1162. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  87,  154. 

Survey  ordered  bv  act  of  Aug.  5,  1886, 
made,  1887,  under  (direction  of  Col.  Gill- 
more, 88,  1073,  1075. 

Examination  made  by  Capt.  Carter, 
1894,  94,  1199. 

Maps. 

88,  1076;  89, 1272;  92,  Atlas,  59;  93, 
1592. 
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JERSEY  €ITT.     (See  Hudson  Rwer. ) 
JERSEY  CITY  TO  EJLL.IS  ISE.AIVD  (Ship  Channel),  IV.  Y. 


Commcree. 

Important     89,  804. 

Enfflneern. 

Chief  of  P^ngtnbers.     Kei>ort,  89,  83. 
Engineer  in  Charge.     Lt.  Col.  G.  L. 
Gillespie,  1888.     Report,  89,  801. 

Plans. 

By  Lt.  Col.  Gillespie,  1889,  excavating 
ship  channel  2,375  feet  long  between 
Jersey  City  and  Ellis  Island,  with  a  depth 


JOA<|riIV,     TVLARE, 


of  26  f.  at  m.  1.  w.  and  a  width  of  300  f.; 
estimated  cost,  $108,462;  also  basin  with 
a  depth  of  26  f.  ana  an  area  of  about  70 
acres  for  anchorage  porposes;  estimated 
cost,  $442,340,  89,  803. 

Surrey. 

Ordered  by  act  of  Auff.  11, 1888;  made, 
1889,  under  direction  of  Lt.  Col.  Gillespie, 
89,  801. 

Maps.     89,  802. 


SACRAREMTO    YAE.L.EYS,    CAX.. 

(Irrigation  of.) 


Commerce. 

Statistics,  H.  Doc.  290,  43d  Cong.,  Ist 
sess.,  p.  o9. 

Englneem. 

Chief  of  Engineers.     Report,  74, 126. 

Board  of  Enginberh.  C/om mission  of 
1873.  (See  Plam.)  H.  Doc.  290,  43d 
Cong.,  1st  sess.,  74, 126.  (Lt.  Col.  Alex- 
ander, Maj.  Mendell,  and  Prof.  David- 
son.) 

Eitlmatcf  •     ( See  Ph m. ) 

Estimated  cost  of  irrigation,  about  $10 
per  acre,  H.  Doc.  290,  43d  Cong.,  Ist 
sess.,  73,  77. 

EieylHlatlon. 

Concerning  irrigation,  H.  Doc.  290, 43d 
Cong.,  1st  sess.,  p.  89. 

Phynleal  eharaeterlstlc^s. 

The  necessity  for  irrigation  in  Cali- 
fornia, H.  Doc.  290,  43d  Cong.,  1st  ness., 
p.  7.  Influence  of  irrigation  on  the  navi- 
gation of  rivers,  H.  Doc.  290,  43d  Cong., 
1st  sess.,  p.  30. 

Plans.     (See  EMimales. ) 
The  commission  favored  a  general  sys- 


tem of  irrigation,  to  be  designed  by  the 
Government  or  by  association  of  capital, 
the  work  to  be  under  the  supervision  of 
the  State.  The  Board  considered  exten- 
sive irrigating  works  could  not  be  built 
by  private  enterprise  alone,  and  recom- 
mended a  careful  instrumental  survey 
l)efore  beginning  the  work,  74,  126,  127. 
System  of  irrigation;  what  is  irrigation ? 
Existing  and  hypothetical  canals;  gen- 
eral considerations,  H.  Doc.  290,  43d 
Cong.,  1st  sess.,  pp.  27,  34,  37,  38.  His- 
tory, description,  and  statistics  of  irriga- 
tion in  foreign  countries,  H.  Doc.  290, 43d 
Cong.,  1st  sess.,  p.  40. 

Surreys. 

Preliminary  reconnoissance;  necessity 
of  survey,  H.  Doc.  290,  43d  Cong.,  1^ 

sess.,  pp.  5,  26. 

Maps: 

Map  of  valleys;  rain  charts  of  United 
States,  H.  Doc.,  43d  Cong.,  1st  sess.,  pp. 
6,  92. 

Sketch  of  system  at  the  river  Cavery, 
in  the  Madras  Presidency. 

Map  of  tank  svstem  in  India,  H.  Doc. 
290,  43d  Cong.,  1st  sess. 


JOHIVSOIVS  BAYOIJ,  LA. 


Appropriation. 

1899,  $2,500,  99,  1855. 

Commerce. 

Amounted  to  3, 16:U.,  1899,  1900,  2268. 

Contraets. 

1»99.  C.  Clarke  &  Co.,  dredging,  19 
cents  per  c.  y.  ($2,090),  1900,  2269. 

Engineers. 

Chief  of  Engineers.  Reports,  99, 
332;  1900,  377. 

Enuineerh  in  Charge: 

Maj.  J.  B.  Quinn,  1897-99.  Report, 
99,  1855. 

Maj.  H.  M.  Adams,  1900,  Report, 
1900,  2268. 


Operations. 

1S99-1900.  11,762  c  y.  dredged, 
completing  project,  1900,  2268. 

Projects. 

By  Maj.  Quinn,  1899,  6-f.  channel  from 
the  6-f.  depth  in  Sabine  Lake  to  a  6-f. 
depth  in  the  bayou,  of  such  width  as  funds 
would  permit,  99,  1855. 

Survey. 

Preliminary  examination  made,  1897, 
in  connection  with  a  survey  of  Sabine 
Lake,  by  Maj.  Quinn  (report  favorable), 
97,  1789;  99,  1855, 
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jrOEra§TOW9i,  PA.     (See  KUkiminetag  River. ) 
JOMESPORT,  ME.     (See  Moom}>ec  Hirer  at  Janesport,  Me,) 

JORDAN  RITER,  RMS. 


Commeree* 

In  1893  the  annual  saving  to  commerce 
bv  an  improvement  of  .the  river  would 
probable  be  $5,000,  98,  1789. 

Engfneen. 

Chief  of  Enginbebs.  Keport,  98, 
238. 

Enoinsbr  in  Chabge.  Maj.  A.  N. 
Damrell,  1892-93.    Report,  98,  1789. 

Physical  Cbaraeterlttles. 

Description  of ;  the  river  has  about  16 


navigable  miles,  is  10  f.  deep,  and  empties 
into  the  northeastern  extremity  of  Bay 
St.  Louis,  and  has  a  number  of  tributa- 
ries navigable  for  short  distances,  98, 
1789. 

Surreys* 

Examination  of  the  bar  at  the  mouth 
of  the  river  ordered  by  act  of  July  13, 
1892,  made  by  Maj.  Damrell  1892,  (report 
unfavorable),  98,  1789. 


JOT  EtANRINO,  ULJL*     (See  Mississippi  River  at  Rush  Bend  and  Joy  Landing. ) 

nJAN  RE  FIJCA  STRAIT,  WASH.     (See  Pacific  Coast,  harbor  of  refuge; 

Port  Orford. ) 

JUNIATA  TO  THE  POTORAC  RITER  (for  canal). « 

JUPITER  INLET,  FLA.     (See  Indian  and  St.  Johns  rivers,  Fla.) 
l£AE.A]IIAZ€>0  RITER  (HARROR),  RICH.      (See  Saugatuck  Harbor.) 


Appropriations. 

1896,     $5,000,  97,  2915. 
1899,     10,000,  99,  2913. 

Total,  15,000 

Commerce. 

Description  of,  95,  2844. 
Important  only  from  Lake  Michigan 
to  Saugatuck,  96,  2843. 

Engineers. 

Chief  op  Enginbebs.  Reports,  96 ,  396 ; 
96,  356;  97,  426;  98,  414,  424;  99,  491, 
492;  1900,  555,  556. 

Enginbebs  in  Chabge: 

Lt.  Col.  G.  J.  Lydecker,  1895-96, 1898. 
Reports,  96,  2841;  96,  2739;  98,  2506, 
2537. 

Capt.  C.  McD.  Townsend,  1897.  Re- 
port, 97,  2915. 

Capt.  C.  Harding,  1899-.  Reports,  99, 
2910,  2912;  1900,  3887,  3890. 

.A^SIfiTTA  NTS  * 

B.  H.  Muehle.     Report,  96,  2843. 
G.  W.  Bunker.    Report,  98,  2539. 

Physical  ctaaractertitlc^. 

Description  of,   96,   2842;   96,    2741; 
98,  2538. 
Borings,  98,  2540. 
Gauge  readings,  98,  2544. 
Dischaiige  oh^rvations,  98,  2542. 


I  Projects. 

I  In  1896  Lt.  Col.  Lydecker  estimated 
that  it  would  cost  $172,645  or  $146,300  to 
improve  the  river,  96,  2742. 

By  Lt.  Col.  Lydecker,  1896,  for  making 
a  new  cut  through  to  Lake  Michigan  to 
obtain  an  entrance  cliannel  with  a  depth 
of  12  f.;  estimate,  $150,000,  97,  2915. 

In  1897  Capt.  Townsend  estimated  it 
would  cost  from  $5,000  to  $100,000  to  im- 

Srove  the  river  from  Saugatuck  to  New 
ichmond,  by  four  different  projects,  98, 
2537. 

Capt.  Harding,  1900,  estimated  it  would 
cost  at  least  $200,000,  because  of  the  rise 
in  prices  and  labor,  to  complete  the  proj- 
ect of  1896,  1900,  3890. 

Surveys. 

Examination  of  the  river  from  its 
mouth  to  the  city  of  Kalamazoo  ordered 
by  act  of  Aug.  17,  1894,  made,  1894,  by 
Lt.  Col.  Lydecker  (report  unfavorable, 
mouth  to  Saugatuck;  favorable,  above 
Saugatuck),  96,  2841. 

Survey  of  the  river  from  Lake  Michi- 
gan to  Saugatuck,  in  compliance  with  res- 
olution of  Feb.  13, 1895,  made  by  Lt.  Col. 
Lydecker,  1896  (see  Projects),  96,  2739. 

Survey  of  the  river  from  Saugatuck  to 
New  Richmond  ordered  bv  act  of  June  3. 
1896,  made,  1897,  bv  Capt.  Townsend 
(see  Projects),  98,  2537. 


a  Examination— Report  (indefinite),  Mar.  30, 1826.    (H.  Doc.  No.  482,  55th  Cong.,  2d  seas.) 
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KANAWHA    AND    JAIHES    RIYER   CANAI..     (See  Jame^  Rirer  and 

Kanawha  Canal,) 

KANAWHA   CAN  All.     (See  Jamea  Rirer  and  Kanawha  Canal;  Roanokr  and 

Kanawha  Canal.) 

KANAWHA  RITER.     (See  Great  Kanawha  River,  W.  Va.;  IMe    Kanawha 
Rirer f   W.  Va.;  Ohio  Rirer;  TransporUUion  Routes  to  the  Seaboard.) 

KANKAKEE  RITER,  ULE..  ANB  IND. 


Commerce. 

Small,  85,  1646. 

Engineers. 

Chief  of  Engtkeebs.  Reports,  78, 
109;  79,  148, 149;  80, 199;  84,  269;  86, 
257. 

Engineers  in  Charge: 

Maj.  J.  A.  Smith,  1879-64.  Reports, 
79,  1455;  80,  1844;  84,  1766. 

Capt.  J.  C.  Post,  1884-85.  Report,  85, 
1645. 

Assistants: 
J.  Worrall,  C.  E.,  79,  1455. 
A.  L.  Duvall.    Report,  85,  1647. 

Pbyfleal  ctaaracterislicft. 

Reclamation  of  lands,  79,  1457. 

Description  of  Rock  forming  bed  of 
river,  84,  1766. 

Description  of,  79,  1456-1460;  84, 
1767;  85,  1647. 

Plan§. 

By  J.  Worrall,  1867,  slack- water  navi- 
fi:ation,  mouth  to  Momence,  47.5  miles; 
KK'ks  100  f.  by  17  f.  by  5  f. ;  estimate, 
$950,000,  79,  145(>. 

By  Maj.  Smith,  1879,  in  Indiana, 
widening;,  deepening,  and  straightening 
for  about  150  miles;  estimate,  $150,000, 
79,  1458. 

By  Maj.  Smith,   1880,  mouth  to  Mo- 


mence, slack-water  navisation,  three 
masonry  locks,  lift  of  12  f.,  63,000  1.  t 
canal,  construction  and  repair  of  dams, 
and  removing  reefe  and  similar  obstruc- 
tions; estimate,  $550,000,  80,  1844,  1846. 

In  1882  Maj.  Smith  reported  that  the 
river  could  be  improved  only  with  slack- 
water  svstem;  not  a  public  necessity,  84, 
1767,  1768. 

In  1884  Capt  Poet  reported  the  river 
unworthy  of  improvement,  85,  1647. 

PiiTate  (corporate  and    State) 

urork. 

1947.  Kankakee  Co.  connected  the 
Illinois  and  Michigan  canals  and  com- 
pleted 21  miles  of  slack- water  navigation, 
79,  1455,  1456. 

Canal-feeder  and  dam  constructed  by 
State  of  Illinois,  79,  1455. 

Surreys. 

By  J.  Worrall,  1867,  68,  469,  466,  etc; 
79,  1455. 

Examination  completed  bv  Maj.  Smith, 
78,  109;  79,  148,  1455. 

Sur\'ey  by  Maj.  Smith,  79,  149. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1879,  under  airection  of  Maj.  Smith,  80, 
1844. 

Examination  ordered  by  actfi  of  Aug.  2, 
1882,  and  July  5,  1884  (see  Piatis),  84, 
1766;  85,  1645. 


KAIVSAS  €ITT,  MO.     (See  Missouri  River  between  mouth  and  Sioux  City. ) 


KJUVSAS  RITER,  KABfS. 


Commerce* 

Description  of,  unimportant,  79, 1092, 
1093;  93,  2295. 

Englneeri. 

Chief  of  Engineers.  Reports,  78, 93; 
79,  127;  93,  294. 

Engineer  in  Charge.  Maj.  C.  R.  Su- 
ter,  1879-93.  Reports,  79,  1089;  (Lt. 
col.),  93,  2293. 

AsKisTANT.  J.  D.  McKown.  Report, 
79,  1089. 

Leiffislatfon. 

Kansas  legislature  declared  stream  un- 
navigable  in  1864,  and  authorized  con- 
struction of  bridges  over  it,  etc.  Law 
not  sustained  by  U.  S.  courts,  93,  2294. 


Obitmetloni.     (See  Phyncal  charac- 
teristics.) 
Milldam  and  a  number  of  low  bridges 
obstructing  line  of  navigation,  93,  22194. 

Ptaysleal  eharaeteristles. 

Description,  79,  1089-1091. 

Obstructions,  artificial  and  natural,  79, 
1089-1091. 

Discharge,  79,  1092. 

Description  of.  The  Kansas,  or  Kaw, 
River  formed  bv  junction  of  Riepablican 
and  Smoke  Hill  rivers,  about  176  miles 
long,  enters  the  Missouri,  and  is  entirely 
within  ICansas.  Numerous  obetnictions 
of  all  kinds  hinder  or  prevent  naviga- 
tion, 93,  2293. 
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KAHrSAS  RITER,  KAMS.— ContiDued. 


Plans. 

By  J.  D.  McKown,  1879,  mouth  to  To- 

yeka,  1.  w.  depth  of  4}  f.;  Topeka  to 
unction  City,  I.  w.  depth  of  3 J  f.  with 
wing  dams  and  by  removal  of  obetruc- 
tions;  estimate,  $45^,000,  79, 1092.  Rec- 
ommendation reserved  by  Maj.  Suter 
until  determined  by  a  detailed  survey, 
79,  1089. 


Examination  from  mouth  to  Junction 
City,  Kans.,  ordered,  78, 93.  Completed 
in  1879  by  J.  D.  McKown,  79,  127,1089. 

Examination  ordered  by  act  of  July  13. 
1892;  report  submitted,  1893,  by  Lt.  Col. 
Suter.  president  Missouri  River  Conmus- 
sion  (report  unfavorable) ,  98,  2293. 


KARQUINES  STRAIT,  CAli.     (See  San  Diego  Harbor  ajid  River;  San  Franr 

Cisco  Harbor. ) 

KASKASKIA  RENB.     (See  Migsimppi  River  between  Falls  of  St.  ArUhany  and 

Cairo. ) 

KASKASKIA  RITER,  lUL.  <> 


Appropriatlom. 

1890,  16,000,  91,  2118. 
1892,   4,500,  92,  1746. 

Totel,   10,500 

Commerce. 

Flour  trade;  88,  1454. 

Enf^neers. 

Chief  op  Enginkbrs.  Reports,  88, 
195;  91,  263;  92,  252;  93,284;  94,  260; 

95,  290;  96,  252. 

Engineers  in  Charge: 

Maj.  A.  M.  Miller,  1886-92.  Report«, 
88, 1453;  91,  2118;  92,  1745. 

Maj.  C.  J.  Allen,  1893-95.  Reixirts, 
93,  2185;  94,  1624;  95,  2093. 

Maj.  T.  TI.  Handbury,  1896.     Report, 

96,  1761. 

Akhistants: 

C.  D.  Lamb.     Report,  88,  1456. 
R.  Klemm.     Report,  92,  1746. 

Obitraetlons. 

Bridges  crossing  the  Kaskaskia,  88, 
1455. 


Operations. 

1891-93*  Construction  of  quarters 
and  preparation  of  plant;  31,838  c.  f.  of 
stone  dise  built  at  EvansvilleSboal;  rock 
removal  at  Kaskaskia  and  Nine  Mile 
Shoal,  92,  1746. 

1 S93-94  •  Some  snass,  etc. ,  removed ; 
170  c.  y.  rock  removed  from  channel; 
dikes  at  Evansville  repaired,  94,  1625. 

Physical  ciiareterlstlt^. 

Description  of,  88,  1453. 

Projeetii. 

By  Maj.  Miller,  1888,  New  Athene  to 
mouth,  1.  w.  depth  of  3  f.  at  a  Mississippi 
stage  of  6  J  f. ,  by  removal  of  two  rock-and- 
gravel  shoals;  intimate,  $6,000,  88,  1455, 
1456.  Increased  to  $10,500  in  1892,  92, 
1746;  95,  290,  2093,  2094. 

Surreys. 

Survey  ordere<i  by  act  of  Aug.  5,  1886, 
made,  1888,  under  direction  of  Maj.  Mil- 
ler, 88,  1455. 


KAUKAUNA,  l¥n.     (See  Fox  River.) 
KAWKAl¥I,llir  RITER,  MICH. 


Commerce. 

Description  of,  unimportant,  95,  2846. 

Engineers. 

Chief  of  Engineers.    Keport,  95,396. 

Engineers  in  Chasge.     Lt.  Col.  G.  J. 
Lydecker,  1894-95.     Report,  95,  2846. 

Assistant.    B.   H.   Muehle.     Report, 
95,  2847. 


I  Physical  characteristics* 

I  Description  of;  a  small  stream  flowing 
I  into  Sagmaw  Bay  about  2  miles  west  m 
I  the  mouth  of  Saginaw  River,  95,  2847. 

Surveys. 

Examination  ordered  by  act  of  Aug.  17, 
I  1894,  made,  1894,  under  the  direction  o^ 
Lt.  Col.  Lydecker  (report  unfavorable), 
95,  2846. 


KEGOTAJVK   BAY,  DEL..     (See  Franklin  City,  Va.) 
KELLEY  BAYOIJ.     {^^  Red  River,' Ark.) 


a  Survey. —Report  Feb.  14, 1838;  estimate,  f70,720.    (H.  Doc.  No.  482,  55th  Cong.,  2d  sefw.) 
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KEIVIVEBEC  RIYER,  RUS. a     (8ee  Richmond  Harbor;  Balk;  Sascmoa  River,  Me, ) 


Appropriations* 

1827,  $4,000.00) 

1828,  3,500.00  \  66,  iii,  28. 
1830,        5,000.00) 

1832,     20.32,  act,  July  3. 
1840,    1,075.39,  act^  July  20. 
1852,   6,000.00,  act,  Aug.  30. 

1866,  20,000.00,  67,  490. 

1867,  30,000.00,  67,  490. 

1869,  14,850.00  (allotted) ,  act,  Apr. 

10. 

1870,  15,000.00,  70,  81. 

1871,  15,000.00,  71,  90. 

1872,  8,000.00,  72,  89. 

1873,  12,000.00,  73,  98,  1064. 

1874,  12,000.00,  74,  108. 

1875,  15,000.00,  75,  115. 
1888,  75,000.00,  89,  528. 
1890,  50,000.00,  90,  443. 
1892,  100,000.00,  92,  514. 
1894,  50,000.00,  96,  559. 
1896,  55,000.00,  96,  564. 


Total,   491,445.71. 

Commerce. 

Important,  67,  491,  495,  496;  69,  456, 
457. 

Increase  of,  68,  858, 

Importance  of  the  river  as  a  water  com- 
munication between  the  seaboard  and 
the  interior  of  the  State;  luml^er,  granite, 
and  ice  shipment8,  88,  415,  416. 

Shipping  and  freight,  89,  529. 

Description  of,  1900,  1124. 

Contraetfi. 

1867.  A.  R.  Wright,  dredging,  40 
cents  per  c.  y.,  67,  490,  492. 

1868.  A.  R.  Wright,  dredging,  40 
cents  per  c.  y.,  68,  8r>2,  854. 

1871.  A.  R.  Wright,  dredging,  40 
and  50  cents  per  c.  v.,  71,  843,  844. 

1872.  <T.  W.  i'ownsend,  removing 
rock,  $:^per  c.  y. ,  72,  931.  A.  R.  Wright, 
dredging,  50  cents  perc.  y.,  72,  931;  78, 
1063. 

1873.  E.  M.  Le  Prohon,  removal  of 
rock,  78,  1064. 

1874.  E.  M.  Le  Prohon  &  Co.,  re- 
moval of  rock,  $33.50  per  c.  y. ;  1.  Hamil- 
ton, removal  of  rock,  $15  per  c.  y.,  76, 
ii,  392. 

1889.  M.  J.  Wheeler,  stone,  99  cents 
per  t.,,  and  fascines,  85  cents  each,  89, 
528. 

1890.  Jordan  &  Carleton,  removal 
of  old  bridge  piers,  $2,423,  91,  593. 

1893.  Moore  &  Wright,  dredging, 
17 J  cents  per  c.  y.,  92,  515;  28  and  40 
cents  perc.  y.,  s.  m.  ($42,600),  93,  698. 

1893.  Townsend  &  Olsen,  ledge  re- 
moval, $12.47  perc.  y.,  p.  m.  ($23,518.42), 
98,  698. 

a  At  Lovejoys  Narrows :    Examination— Report 
'ugusta  to  Skowh(.»Kan.  mouth  to  Bath:    Survey- 
482,  65th  Cong.,  2d  aess.) 


1805.  Moore  &  Wright,  dredging, 
24  and  29  cents  per  c.  y.,  s.  m.  ($40,070), 
95,  560.  Rogers  &,  Fitzpatrick,  ledge  re- 
moval, $9.87  per  c.  v.,  p.  m.  ($14,814.87), 
95,  560. 

1898.  Moore  &,  Wright,  dredging, 
40  cents  per  c.  y.,  s.  m,,  and  bowlder  re- 
moval, $10  per  t.  ($18,000),  98,  829. 

Defenne, 

U.  8.  arsenal  at  Augusta,  67,  496. 

Importance  of  improvement  to  the  U.  S. 
in  case  of  war,  67,  490,  496. 

Fort  Popham,  at  the  mouth  of  the  Ken- 
nebec, 67,  490,  495. 

Doeumento.     (Not  published  in  re- 
ports.) 
H.  Doc.  91,  39th  Cong.,  2d  seas.     Sur- 

vev  of  Kennebec  and  renobecot  rivers, 

67,  17. 

Engineers. 

Chief  op  Engineebs.  Reports,  66,  7, 
ii,  40,  iii.  28;  67,  17,  49;  68,  71;  69,  62; 
70,  80;  71,  89;  72,  89;  73,  97;  74,  107; 
75,  115;  76,  40;  77,  34;  78,  38;  88, 
16,  22;  89,  25;  90,  20;  91,  2ld,  aS,  424; 
99,  30,  39;  98,  28;  94,  28;  95,  30;  96, 
33;  97,  36;  98,  45;  99,  53;  190O,  58,  64. 

Engineers  in  Charge. 

Col.  S.  H.  Long,  1837;  67,  494. 

Col.  J.  D.  Graham,  1864-66.  Report, 
66,  36. 

Maj.  B.  a  Alexander,  1866;  66,  ii,  40; 
67  493. 

Lt.  Col.  GeoiT?e  Thom,  1866-78. 
Reports,  67,  488,  490,  492;  68,  852,  856; 
69,  455;  70,  500,  506;  71,  842;  72,  930; 
78,  1063;  74,  ii,  303;  75,  ii,  392;  76, 
158;  77,  162;  78,  195. 

Lt.  Col.  J.  A.  Smith,  1888-92.  Reports, 
88,  412,  417;  89,  527;  90,  442;  91,  690, 
622. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Rejwrts, 
92,  513,  544;  98,  693;  94,  508. 

Lt.  Col.  D.  P.  Heap,  1895.      Report, 

95  557 

Lt.  Col.  A.  N.  Damrell,  1896.     Report, 

96  560. 

Maj.  k  L.  Hoxie,  1897-98.  Reports, 
97,  787;  98,  828. 

Maj.  8.  W.  Roessler,  1899-.  Re- 
ports, 99,  1039;  1900,  1095,  1121,  1127. 

F.   S.   Burro  wee.     Reports,   88,   421; 
92,  547;  1900,  1129. 
A.  C.  Both.     Reports,  1900,  1125. 

Estimates.  (See  Plans  and  ProjeeU,) 
Bv  Lt.  Col.  Thom,  dredging  through 
Shepards  Point  Shoal,  $10,214.32,  67, 
494.  Increased  depth,  $17,503.50,  67, 
494.  Dredging  channel  through  all  the 
shoals,  $50,000,  67,  490.    To  excavate  a 

(favorable)  Jan.    11,    1827.    Bath    lo    AugusU. 
-Roport  Sept.  20, 1837;  estinuite  122,000.    (H.  Doc. 


BEPOKTS  OF  CHIEF  OF  EKGINEERS,  U.  8.  ARMY. 


537 


KENNEBEC  RIVER,  RE.— €ontinued. 


channel  throngh  Hinkleys  and  Browns 
Island  Shoals,  $3,000,  67, 489.  Modified 
eetamate  for  completion  of  work  from 
Gardiner  to  Augusta,  $80,000, 68, 852, 857. 
By  Lt.  Col.  Thorn,  Richmond  to  Gard- 
iner, $12,976.30,  71,  844.  Removal  of 
two  ledges  of  rock  below  Richmond, 
$13,500,  72,  932.  Removal  of  Half-tide 
Rock  and  Ledge  No.  2,  etc.,  $30,603.60. 
78,  1064.  Removal  of  ledges 3,  4,  and  5, 
and  Dry  Rock,  $40,500,  74,  ii,  303. 

Operations. 

1867.    63,526  c.  y.  dredged,  68,  852. 

1S69-70.  30  bowlders  removed  and 
22,039c.  y.  dredged,  69, 455;  50  bowlders 
removed  and  39,672  c.  y.  dredged,  70, 
500. 

1§7^71.  50  bowlders  removed  and 
12,510  c.  y.  dredged,  70,  506;  71,  842; 
72.  88,  931. 

1871-73.  50  bowlders  removed;  Ne- 
humkeg  Rock  removed  and  28,466  c.  y. 
dredged,  72,  931. 

1S73-73.  7,795  c.  y.  dredged,  78, 
1064. 

1973-74.   Removalofllalf-tideRock, 

74.  ii,  303. 

1974-75.     Removal  of  3  ledges  ro(»k, 

75.  ii,  392. 

1975-76.  325  c.  y.  rock  reinovcKl; 
work  unsatisfactory,  76,  40, 158. 

1976-77.     805  c.  y.  rock  reniove<l, 

77,  35,  162. 

1977-79.    545  c.   y.  ro<!k  removed, 

78,  38. 

1999-99.  4,542  t.  stone  ami  359  fas- 
cines delivered,  89,  528. 

1999-90.  24,735  t.  stone  and  6,600 
fascines  placed  in  the  work,  90,  442. 

1990-91.  17,800  t.  stone  and  4,300 
fascinee  placed  in  the  work;  64,696  c.  y. 
dredged;  removal  of  old  bridge  piers  be- 
gun, 91,  591,  592,  593. 

1901-93.  30,000  c.  y.  sand  dredged, 
92,  513. 

1993-93.  About  12,000  t.  stone 
placed  in  jetty  at  Upper  Sands  Bar  and 
about  9,000 1.  stone  placed  in  jetty  at  Beef 
Rock  Shoal;  dredging  in  progress,  98, 
696. 

1 993-94.  About  90,000  c.  y .  dredged 
and  6,044  t  placed  in  jetty  at  Beef  Shoal ; 
over .600  c.  y .  ledge  rock  removed  at  Love- 
joy  Narrows,  94,  511. 

1994-95.  Ledge  removal  completed; 
dredging;  in  progress,  95,  559. 

1 995-96.  About  30,000  c.  y .  dre<iged 
and  about  3,000  c.  v.  rock  excavated; 
jetty  at  Beef  Rock  Shoal  repaired  with 
2,660 1.  stone,  96,  563. 

1996-97.  In  connection  with  pre- 
ceding years,  133,715c.  y.  dredgeil.  Al)out 
1,383  c.  y.  rock  excavated  at  Lovejov  Nar- 
rows, 97,  787. 


1997-99.  Dredging  in  progress  at 
Gages  Shoal,  98,  828. 

1999-99.  37,409  c.  y.  dre<lge<];  139 
t.  bowlders  remove<i  from  (iagw  Shoal. 
I*roject  completed,  99,  10:i9. 

Physical  ciiaracterlstles. 

High  and  low  water,  67,  493. 
Bed  of  river  composed  of  sand  and 
gravel,  67,  493. 
Rapid  rise  of  river,  70,  501. 
Description  of,  1900,  1125,  1129. 

Plans.     (See  Projects.) 

By  Col.  Long,  1837,  dredging  chan- 
nel through  Shepanls  Point  Shoal,  67, 
494. 

By  Lt.  Col.  Hains,  1892, 5-f.  navicfation, 
steamboat  landing  at  Augusta  to  Water- 
ville,  at  a  cost  of  |>45,800;  also  for  length- 
ening the  lock  at  Augusta,  at  a  cost  of 
$25,000;  total  estimate,  $70,800,  92,  547. 

Private  (city)  urork. 
Dredging  by  Augusta,  1847,  67,  494. 

Projects.     (See  Plam.) 

By  Maj.  Alexander,  dredging  a  new 
channel  through  Shepards  Point  Shoal, 
67,  4i)3. 

By  Lt.  Col.  Thorn,  new  channel  75  f. 
wide  at  l)ottom  and  from  7  to  8  f.  deep 
thnmgh  all  shoals;  estimate,  $50,000, 
67,  490.  Approved  by  Chief  of  Engi- 
neers, 68,  855.  To  increa-se  width  of 
channel  to  100  f.;  estimate,  $80,000,  68, 
852  857 

By  Lt.  Col.  Thorn,  1871,  for:  1st, 
removal  of  Nehumkeg  Rock;  2d,  the 
removal  of  a  leflge  and  bowlders  below 
Ganliner;  3d,  dredging  Upper  Sands  Bar; 
4th,  dredging  through  Swan  Island;  5th, 
removing  ledge  from  channel  near  Rich- 
mond; estimate,  $12,976,  71,  843;  72, 
931. 

By  Lt.  Col.  Thom,  removal  of  2  ledges 
of  rock  below  Richmond;  estimate, 
$13,000,  72,  932.  Removal  of  Half-tide 
Rock,  leilge  No.  2,  and  sunken  ledge; 
estimate,  $30,603,  73,  1064.  Removal  of 
ledges  3, 4,  and  5 and  Dry  Rock;  estimate, 
$40,500,  74,  ii,  303;  76,  158. 

By  Col.  Thom,  1870  and  1878,  channel 
not  leas  than  90  f .  wide,  and  from  1 1  to 
12  f.  deep  at  m.  1.  w.  by  the  removal  of 
rock,  70,  81;  78,  197;  79,  253;  82,.  67; 
completed  in  1883;  expenditure,  $45,500, 
83,  62. 

By  Lt.  Col.  Smith,  1888,  Kennebec 
River  at  Bath,  and  Augusta  to  lower  end 
of  Perkins  Island,  removal  of  shoals  at 
Beef  Rock,  Hatch  a  Rock,  and  South 
Gardiner,  and  building  of  wing  dams  and 
training  walls;  removal  of  rocks  in  harbor 
at  Bath  and  at  Lovejoys  Narrows,  and 
dredging  the  shoals,  Augusta  to  Ganliner; 
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efltimat^,  $410,500,  88,  417;  89,  527. 
IncreA£iefl  in  1K92  to  $428,500,  92,  514. 

Project  revised,  1892,  to  provide  for  a 
channel  13  f.  deep  to  Sands  Island,  12  f. 
thence  to  Hinckleys  Shoal,  and  10  f. 
thence  to  Augusta;  a  steamboat  channel, 
9  f.  deep,  west  of  Swan  Island,  and  the 
removal  of  old  bridge  piers  at  Hallo  well, 
to  be  accomplished  by  dredging,  contrac- 
tion works,  and  excavation;  estimate, 
$388,500,  93,  695. 

By  Mai.  Roessler,  1899,  a  channel  125  f. 
wide  and  16  f.  deep  at  m.  1.  w.  between 
Gardiner  Bridge  and  Augusta  dam;  esti- 
mate, $81,000,  1900,  1128. 

Surreys. 

Ordered,  67,  17. 


Under  direction  of  Lt  Col.  Thorn,  Hal- 
lowell  to  Augusta,  67,  488, 494.  Report, 
68,  851. 

Narrows  below  Richmond,  72,  932; 
78,  1064. 

Ordered  by  act  of  Ai^.  5,  1886,  made, 
1888,  under  direction  of  Lt.  Col.  Smith, 
88,  412,  417. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1892,  under  direction  of  Lt  Col. 
Hains,  9tf,  545. 

Examination  and  survey  ordered  by 
act  of  Mar.  3, 1899,  made  under  direction 
of  Maj.  Roessler,  1899  (report  favorable), 
1900,  1122. 

Maps.    90,  442. 


KEWIVEBIJIVK  RITER,  RE. 


Approprtatlonn. 

1829,  $5, 000,  a(!t  Mar.  2. 

1831,  1,175,  act  Mar.  2. 

1832,  1,700,  act  July  3. 
1834,  10, 300,  act  June  28. 

1836,  7,500.  act  July  2. 

1837,  3, 000,  act  Mar.  3. 

1838,  8, 000,  act  July  7. 
1852,  7, 500,  act  Aug.  30. 

1870,  5, 000,  70,  82,  506. 

1871,  5,000,71,91. 
1876,  5, 000,  76,  41. 

1879,  2,000,79,47. 

1880,  2,000,80,339. 

1881,  2,000,81,492. 
1890,  20,000,90,449. 

Total,  a5,175 

Commerce. 

lnij)ortant,  70,  82,  506;  76,  ii,  433. 
ObstructionH  to  commerce,  75,  ii,  433. 

Contraetfi. 

1S70.  A.  Blaisdell  &  J.  S.  Bailey, 
extending  east  pier,  71,  855. 

1§71.  C.  H.  Bragdon,  extending 
west  pier,  71,  855. 

IS 77.  G.  C.  Fobes  &  Co.,  dredging 
6,450  c.  y.,  50  cents  per  c.  y.,  77,  166. 

1§93«  J.  F.  Cunt,  stone  and  timbers, 
$1.05,  $1.50,  and  $1.90  per  t.,  and  5  pieces 
of  timber  at  $20  for  the  lot  ($2,158),  93, 
713. 

EnfB:fneerfi« 

Chfkf  of  Enoinbebs.  Reports,  66,  7; 
70,  82;  71,  91;  72,  91;  78,  100;  76, 
115,121;  76,41;  77,  35;  78,  39;  79,47; 
80,  67;  81,  69;  82,  68;  83,  63;  84,  71; 
85,  58;  86,  57;  87,  19;  88,  19;  89,  28, 
32;  90,  23,  26;  91,  29;  92,  35;  93,  33. 

Engineers  in  Charge: 

Col.  J.  D.  Graham,  1865.  Report,  66, 
37. 

Lt.  Col.  G.  Thom,  1870-83.  Reports, 
70,  506;  71,  854;  72,  937;  73,  1077;  75, 
ii,  397,  432;  76,  161;  77,  165;  78,  202; 


79, 259;  (Col.)  80,  337;  81, 491;  82,499. 
Col.  C.  E.  Blunt,   1883-^.    Reporta, 

88,  422;  84,  468:  85,  470. 

Maj.  J.  A.  Smith,  1886-92.  Reports, 
86,  543;   87,  461;  (U.  Col.)  88,  392; 

89,  537:  90,  449,  471;  91,  601. 

Lt.  Col.  P.  C.  Hains,  1892-93.  Re- 
ports, 92,  524;  93,  712. 

Assistant.      S.    Haagensen.      Report, 

75,  ii,  433. 

Operations* 

1 8d3«  600  1.  f .  eastern  pier  extended ; 
200  1.  f.  western  pier  extended;  1601.  f. 
eastern  sand-catch  built;  160  1.  f.  western 
sand-catch  built;  300 1.  f.  crib  wharf  built, 

76,  161 ;  78,  202. 

1§70-71.  168  1.  f.  eastern  pier  ex- 
tended; repairs,  71,  855. 

1 87 1-72.  166i  1.  f.  western  pier  ex- 
tended; repairs,  72,  91,  938. 

1877-7S.  6,450  c.  y.  dredged;  re- 
pairs, 78,  40. 

1S80-§1.  Ledffee  below  Ward's 
wharf  and  at  mouth  of  Gooch  Creek  re- 
moved to  4  f.  depth;  channel  straighten^ 
and  widened  by  dredging  below  Lord's 
and  Ward's  wharves  and  at  tipper  part  of 
Mitchell's  Point;  repairs  to  Government 
wharf,  81,  492. 

1  §  §  1  -8  3.  Repairs  to  stone  piers  and 
Government  wharf,  81,  500. 

1883-84.  Repairs  to  Government 
wharf,  84,  468. 

1887-88.  Repairs  to  wooden  pier; 
project  completed  and  no  further  work 
contemplated,  88,  392. 

1 890-9 1 .  Repairs  to  wharf  and  piere 
in  progress,  91,  601. 

1 89 1  -93.  Repairs  to  wharf  and  pro- 
tection of  base  of  east  jetty;  construction 
of  jetty  at  Wading  Place,  92,  525. 

1893-93.  Project  completed,  98, 
713. 

Plivslcal  eharaeterlsltcs. 

Of  channel,  76,  ii,  433. 
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Projects. 

By  Lt.  Col.  Thom,  two  f^tone  piera  s^ 
wings  to  thoee  already  built;  ef«timate, 
$10,000,  70, 506;  71,  854.  Dredging  at 
Mitchell's  Point  and  the  Wading  Place; 
estimate,  $5,000,  75,  ii,  434.  Dredging, 
rock  excavation,  and  repairs,  to  coit 
16,000,  78,  203;  70,  260. 

By  Col.  Thom,  1878,  dredging,  rock 
excavation,  and  repurs  to  piers  and 
wharves;  esdmate,  $6,000,  78,  203;  79, 
260.  Project  completed  in  1882, 82,  500; 
87,  19. 


After  a  survey  in  1889,  Lt.  Col.  Smith 
estimated  $20,000  88  the  amount  necensarv 
to  repair  the  piers  and  cHinstruct  one  small 
jetty,  90,  449,  474. 

Sarreyn. 

By  S.  Haagensen,  1874.  Report,  75,  ii, 
433. 

Un<ler  the  direction  of  Lt.  Col.  Thom, 
78,  203. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  Lt.  Col.  Smith, 
90,  449,  473. 


KENOSHA  (Soattaport)  HARBOR,  in8.a 


Appropriatlonft. 

1844,     $12,600.00 

15,000.00 

10,000.00 

75,461.41 

5,346.00 


1845, 
1852, 
1866, 
1869, 
1870, 
1871, 
1872, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 
1900, 


10,000.00 

10,000.00 

10,000.00 

10,000.00 

15,000.00 

8,000.00 

8,000.00 

5,000.00 

5,000.00 

5,000.00 

6,000.00 

5,000.00 

5,000.00 

7,500.00 

17,500.00 

15,000.00 

15,000.00 

24,000.00 

50,000.00 

135,000.00 


66,  iii,  35. 


(allotted),  69,  27. 
70,36. 


71 
72 
74 
75 
76 
78 
79 
80 
81 
82 
84 
86 
88 
90 
92 
95 
96 
99, 


36. 

33. 

40. 

45,  164. 

98,  142. 

117. 

156. 

1940. 

2129. 

2161. 

1870. 

1684. 

1866. 

2361. 

2208. 

2651. 

2518. 

2782. 


1900,  3707. 


Total,  484,307.41 


Commerce. 

Importance  as  a  harbor  of  refuge,  76, 
ii  393. 

'important,  68,  109;  76,  ii,  396;  79, 
1531. 

Commercial  importance  of  Kenosha, 
67,  83;  72,  128;  78,  212. 

Railroad  interests,  73,  212;  76,  ii,  396. 

The  harbor  No.  13  in  the  list  of  har- 
bors alon^  the  western  shore  of  Lake 
Michigan  in  commerce,  97,  2784. 

Description  of,  1900,  3768. 

Contracts. 

1 866.  Sanger,  Led  lie  &  Corse,  mate- 
rials and  labor,  66,  iv,  118;  67, 58.  Par- 
ker, Stebbins  <&  Ackerman,  dredging  ])er 
c.  y.,  37  cents,  66,  iv,  118;  67,  58,  85; 
76,  ii,  394. 


1871.  R.  A.  ConoUy ,  close  piling  and 
repairs,  71,  116;  72,  128. 

1873.  F.  M.  Knapp,  materials  and 
labor,  73,  211;  76,  ii,  395. 

1874.  F.  M.  Knapp,  materials  and 
labor,  75,  215;  79,  ii,  395. 

1875.  A.  Conro,  dredging  perc.  y., 
20  cents,  75,  215.  Knapp  &  Gillen,  mate- 
rials and  labor,  75,  216. 

1878.  Chicago  Dred^ng  &  Dock 
Company,  for  pier  extension,  79,  15i^. 

1879.  Knapp  &  Gillen,  pier  exten- 
sion, 80,  1940. 

1881.  Knapp  <&  Gillen,  pier  exten- 
sion, 81,  2129. 

1889.  Knapp  <&  Gillen,  removal  and 
reconstruction  of  HuperPtructnro,  83, 
1709. 

1884.  G.  H.  Sager,  reooiiHtniction  of 
superstructure,  85,  2022. 

1886.  H.  B.  Herr  <fe  Co.,  sujwrstruc- 
ture  reconstruction,  87,  2072. 

1888.  C.  H.  Starke,  dredging,  19 
cents  per  c.  y.,  89,  2081. 

1 880.  S.  O.  Dixon,  dredging,  1 7  (x»nts 
perc.  y.,  90,  2360. 

1890.  H.  Cooper  and  G.  Truman, 
pier  extension,  $9,812,  91,  2567. 

1893.  Knapp  &  Gillen,  1501.  f.  pier 
extension — timber,  stone,  etc. — $13,002, 
93,  2753.  Actual  cost,  $94.78  per  1.  f.  for 
north  pier,  including  some  superstructure; 
and  $65.64  per  1.  f.,  for  south  pier,  49, 
2098 

1894.  H.  B.  Herr  &  Co.,  150 1.  f.  pier 
extension — timber,  stone,  etc. — $7,809, 
95,  2652.  Actual  cost,  $68.30  per  1.  f.  for 
north  pier  and  $43.83  for  south  pier,  96, 
2517. 

1896.  Racine  Dredge  Co.,  dredging, 
8}  cents  per  c.  y.,  $3,915,  97,  2704. 
Mc Arthur  Bros.  Co.,  250  I.  f.  pier  exten- 
sion— timber,  stone,  etc. — $12,375.50,  97, 
2705.  Actual  cost,  $49.53  per  1.  f.,  98, 
2334. 

1 899.  J.  Cape  &  Sons,  pile  pier  ex- 
tension, $19,251.34.  S.  O.  Dixon,  remov- 
ing and  depositing  stone,  $15,000;  moving 


o Surveys— Reports.  Dec.  1, 1837,  estimates.  $90,703.  fl01,R97.15.  1844,  estimnte,  150,692:  July  18, 1854, 
estimate,  $24,128.78;  Sept.  30,  1857,  estimate.  S^s.047.24  (H.  Doc.  Ko.  482,  65th  (joiig.,  2d  sesfl.). 
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cribfl,  $7,000;  (lre<lgin^,  6.9  cenUi  i>erc.  y. 
(124,840).  R.  B.  Riie,  breakwater  and 
crib  extension,  $85,695.50.     99,  2783. 

Eiifl;lncen. 

Chibp  of  Enoinesra.  Reports,  66,  5, 
iii,  11;  67,  22;  68,  31;  69,  27;  70,  36; 
71,  34;  72,  33;  78,  34;  74,  40;  76, 
44;  76,  97;  77,  102;  78,  117;  79,  156. 
80,  208;  81,  282;  82,  277;  88,  285;  84, 
286;  86,  309;  86,  303;  87,  368;  88,  244; 
89,  283,  286;  90,  256;  91,  326;  92,  312; 
93,  355;  94,  327;  96,  365;  96,  320;  97, 
404, 409;  98, 396;  99, 469, 473, 474;  190O, 
534,  539. 

Report  of  Col.  J.  J.  Abert,  Corps  of  To- 
pographical Engineers,  1854,  76,  ii,  394. 

BoardofEngine£R8.  Beportof  aBoard 
of  Engineers  in  1854,  referred  to.  Differ- 
ence of  opinion  between  Board  and  Maj. 
Graham  as  to  the  dredging  within  river. 
76,  ii,  394. 

Engineers  in  Charge: 

Maj.  J.  D.  Graham,  1855-57.  Report, 
S.  Ex.  Doc.  No.  42,  35th  Cong.,  let  sess., 
page  61. 

Maj.  J.  B.  Wheeler,  1866-69.  Reports, 
66,  iv,  118;  67,  83;  68,  108. 

Maj.  D.  C.  Houston,  1870-84.  Reports, 
70,  95;  71,  116;  72,  127;  73,  211;  74, 
153;  76,  214;  76,  ii,  393;  77,  873;  78, 
1168;  79,  1529;  (U.  Col.)  80,  1938;  81, 
2128,  82,  2161;  83,  1708. 

Capt.  W.  L.  Marshall,  1884-89.  Re- 
port**, 84,  1869;  86,  2021;  86,  1684;  87, 
2072;  88, 1866. 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  Re- 
ports, 89, 2079,  2301;  90,  2360;  91,  2565. 

Maj.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2207;  98,  2751;  94,  2097. 

Capt.  C.  F.  Palfrey,  1895,  Report,  96, 
2649. 

Capt  G.  A.  Zinn,  1896-98.  Reports, 
96,  2516;  97,  2702,  2772;  98,  2333. 

Capt.  J.  G.  Warren,  1899-.  Reports, 
99,  2781,  2817;  1900,  3706,  3767. 

Assistants: 

Capt.  D.  P.  Heap.  Reports,  67,  83; 
68,  108. 

W.  H.  Heaniing,  72, 127;  78, 211;  74, 
153.  Reports,  77,  874;  78,  1168;  79, 
1530;  80,  1939;  81,  2128;  82,  2162;  83, 
1709;  84,  1870;  86,  2022;  87,  2073. 

Estimates.    (See  also  Plans  and  Proj- 
ects.) 
By  Board  of  Engineers,  1854,  estimate 

of  already-approved   plans  would  cover 

expenditures  under  Maj.  Graham's  plans, 

76,  ii,  394. 
By  Maj.  Graham,  1857,  additional  for 

completion,  $58,047.24,  S.  Ex.   Doc.  No. 


42,  35th  Cong.,  Ist  sess.,  pages  61,  175, 
$75,461.41,  66,  5. 

By  Maj.  Wheeler,  1866,  dredging  in 
channel  and  extension  of  piers,  $55, 150.42, 

66,  iv,  118,  119. 

By  Capt  Heap,  1867,  pier  extension, 
$47,905.74,  67,  84. 

By  Maj.  Wheeler,  1867,  repairs  and 
dredging,  $55,000,  67, 22, 23;  68, 31;  69, 
27. 

By  Capt  Heap,  1868,  repairs  and  pier 
extension,  $70,000,  68,  109. 

By  Maj.  Houston,  1870,  repairs  to  sa- 

Serstructure  and  dredging,  $45,000;  ad- 
itional  for  extending  each  pier  224  f., 
$95,000,  70,  96. 

For  dredging  in  1873-74,  $15,000,  72, 
128;  73,  212. 

Pier  extension,  repairs  and  dredging, 
$30,000,  74,  155. 

For  completion  of   existing    project, 
$80,000;  this  amount  provided  for  proln- 
ble  pier  extension  for  20  years,  but  does 
not  include  any  repairs  which  might  be 
necessarjr    in    the  meantime,  77,    874 
The  original  estimate  probably  ~the  ap 
propriation  of  1866  increased  by  the  esti 
mate  of  1868,  viz,  $145,461.41,  74,  155 
For  completion  of  existing  project  $67,000 
79,  156.     For  maintenance  of  harbor  an 
annual  sum  of  $8,000,  79,  1530. 

l<e||^al  proceedings. 

Limits  defined  for  lawful  deposit  of 
dredged  or  other  material  in  Lake  Michi- 
gan in  vicinity  of  Kenosha  approved  by 
Secretary  of  War,  1899,  99,  2781. 

Land  required  under  project  of  1899 
given  to  United  States.  Part  of  this  land 
not  needed  proposed  to  be  returned  to 
original  owners,  99,  2782. 

Operattons«a 

1S54-55.  Probable  dredging  in  front 
of  piers,  and  repairs  of  old  work,  76,  ii,394. 

1  §66-6  7.  South  pier,  352  1.  f.  crib 
pier  built;  40,050  c.  y.  dredged;  north 
pier  970  f .  long,  south  pier  800  f .  long, 

67,  22,  86;  76,  ii,  394;  79,  1529. 
lS67-6§.    North  pier,  192  1.  f.  crib 

pier  built;  south  pier,  352  1.  f.  superstruc- 
ture built;  68,420  c.  y.  dredged,  68,  31, 
109*  76  ii  394. 

1S68-69.  Displaced  crib  joined  to 
main  pier  by  pile  work,  69,  27,  28;  76, 
ii,  394. 

1 969-70.  End  crib  of  north  pier  re- 
moved by  storm,  70,  36,  95;  76,  ii,  394, 
395. 

1  §  TO-  r  1 .  North  pier,  552  1.  f .  super- 
structure built;  552  1.  f.  old  superstruc- 
ture south  pier  replaced;  repairs,  71,  34, 
35,  116;  76,  ii,  395. 


a  1867.    Crib  loRt  after  havine  been  paid  for.  74. 155. 

1871.  One  crib  broken  and  lost.  74.  155 .  75, 214.    Thefie  accidents  assumed  to  be  due  to  the  man- 
ner in  which  the  cnba  were  bolted.  76,  ii.  395, 

1872.  Length  of  clmnnel  between  piers.  1,200  1.  f.;  width,  150  f.;  average  depth.  9^  f.  below 
mean  lalce  level,  78  128.    Abstracts  of  materials  used  and  work  done,  67.  85,  86 :  68, 109;  78, 128. 
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1  ST  1-73.  North  pier,  100 1.  f.  saper- 
stmctore  built;  cribe  refilled;  displaced 
crib  protected,  72,  33,  128;  76,  ii,  395. 

187l»-73.  North  pier,  50  1.  f.  crib 
pier  built;  412  1.  f.  superstructure  built; 
361  1.  f.  old  superstructure  north  pier  re- 
placed, 78,  34,  211;  76,  ii,  395. 

1873-74.  North  pier,  50  1.  f.  super- 
structure built,  74,  40,  153. 

1874-79.  North  pier,  50  1.  f.  crib 
pier  built;  430 1.  f.  superstructure  built; 
430  1.  f.  superstructure  on  north  pier  re- 
placed, 75,  44,  214. 

1§  75-76.  North  pier,  50  1.  f.  crib 
pier  built;  channel  dredged,  76, 97,  ii,  393. 

1876-77.  North  pier,  100 1,  f.  super- 
structure built;  repairs  of  piers,  77,  102, 
873. 

1877-78.  South  pier,  9,919  c.  y. 
dredged,  78,  117,  1168. 

1878-79.  North  pier,  100  1.  f.  crib 
pier  built;  total  length  of  north  pier,  1,450 
I. ;  total  length  of  south  pier,  1,306  f.,  79, 
156,  1530. 

1879-80.  Crib  50  by  24  by  16i  f. 
sunk  upon  stone  foundation  in  extension 
of  north  pier;  1001.  f .  superstructure  built; 
14-f.  channel  dredged  between  piers  by 
city  authorities,  80,  1939. 

1881-83.  Crib  50  by  24  by  16}  f. 
sunk  in  extension  of  north  pier;  26  oords 
riprap  placed  along  north  face  of  crib,  82, 
2162. 

1883-83.  Superstructure  upon  two 
cribs  built  up  and  latter  decked  over; 
north  wall  timbers  built  up  7}  f.,  88, 1709. 

1883-84.  Double  row  of  ehe^t  piling 
170  f.  in  length,  driveff  along  south  face 
of  south  pier;  20  cords  of  stone  placed  in 
cribs  and  around  end  of  pier;  repairs  to 
south  pier,  84,  1870. 

1 8  84-8  5.  355  1 .  f .  superstructure  and 
outer  section  of  south  pier  removed  and 
rebuilt,  86,  2022. 

1886-87.  408  1.  f.  of  south  pier  su- 
perstructure cut  down  and  rebuilt  under 
contract,  87,  2072. 

1 887-88.  49  piles  driven  along  chan- 
nel face  of  inner  section  of  south  pier,  and 
7,272  c.  y.  sand  dredged  from  the  chan- 
nel, 88,  1866. 

1888-89.  24,893  c.  y.  dredged,  90, 
2360. 

1889-90.  5,248  c.  y.  dredged,  90, 
2360. 

1899-91.  20,918  c.  y.  dredged;  3 
cribs  built  in  extension  of  south  pier,  91, 
2566. 

1891-93.  Three  cribs  sunk,  filled, 
and  decked,  extending  the  south  pier  150 
f.;  8,640  c.  y.  dredged;  92,  2207. 

1893-93.  10.197  c.  y.  dredged,  and 
extension  of  piers  in  progress,  93,  2752. 

1893-94.  2,354  c.  y.  dredged,  and 
in  connection  with  preceding  year  north 


Sier  extended  100  f.  and  south  pier  50  f., 
4,2098. 
1 894-95.    Pier  extension  in  progress, 

95,  2650. 

1895-96.  In  connection  with  pre- 
ceding year,  north  pier  extended  50  f.  and 
south  pier  150  f.;  10,751  c.  y.  dredged, 

96,  2516,  2517. 

1896-98.  68,350  c.  y.  dredged,  2 
wrecks  removed,  extension  of  south  pier 
in  progress,  and  channel  face  of  £>outh 
pier  revetted,  97,  2703;  south  ^)ier  ex- 
tended 250  1.  f.,  and  minor  repairs  made 
to  piers,  98,  2333. 

1898-99.  Minor  repairs;  sheet  pil- 
ing of  south  pier  in  progress,  99,  2781. 

1 899-1 900.  200, 779  c.  y .  dredged ; 
1,006  cords  stone  transferred,  removing 
about  two-thirds  of  old  north  pier;  re- 
moval of  3  cribs  in  progress;  breakwater 
under  construction;  about  925  1.  f.  pile 
pier  built;  part  of  south  pier  provided 
with  sheet  piling  (photographs),  1900, 
3707. 

Physical  characteristics. 

General,  of  Pike  Creek,  76,  ii,  393. 

Little  or  no  current  or  scouring  force 
in  river,  72,  128;  76,  ii,  393. 

Character  of  lake  bed  unfavorable  to 
the  proper  settlement  of  cribs,  73,  211. 

Advance  of  shore  line,  76,  ii,  394;  77, 
8/4. 

Description  of,  97,  2773;  99,  2817; 
1900,  3768. 

Shoaling,  98,  2752;  94,  2098;  96,  2650; 
96,  2517;  97,  2778. 

Lake  currents  and  their  effec'ts  on  lake 
harbors,  97,  2775. 

The  harbor  situated  at  the  mouth  o^ 
Pike  Creek  on  the  western  shore  of  Lake 
Michigan,  97,  2773. 

Plans.     (See  Estimates  and  ProjedA.) 

By  Capt.  Heap,  1867,  on  completion- 5?^ 
the  project  of  1866,  to  further  extend  the 
piers  224  1.  f.  each,  67,  83;  68,  109. 

Private  ^irork. 

In  1852,  76,  ii.  394. 

Dredging  in  channel  in  1873-74,  74, 
154. 

Docking,  77,  875. 

146  f.  of  south  pier  built  by  citizens, 
79.  1530. 

Projects.     (See  Estimates  and  Plans.) 

By  Board  of  Engineers,  76,  ii,  394. 

By  Maj.  Graham,  1857,  extension  of 
piers  and  sand  barrier,  with  dredging  in 
channel  and  basins  to  give  required  capac- 
ity for  a  harbor  of  refuge,  S.  Ex.  Doc. 
No.  42,  35th  Cong.,  Ist  sess.,  p.  175. 

By  Maj.  Wheeler,  1866,  pier  extension 
and  dredging  to  12  f.,  66,  iv,  118;  67,  83, 

Dredging  in  channel,  1870,  72,  128, 
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Pier  extension  and  dredging  to  16  f., 
78  34  212. 

From  1844  to  1879,  inclusive,  $194,307.41 
had  been  appropriated  for  pier  extension, 
dredging,  and  repairs,  80,  208. 

By  Maj.  Houston,  1879.  completion  of 
Maj.  Wheeler's  project  of  1866  for  chan- 
nel of  12  f.  depth  and  navigable  width  by 
pier  extension  and  dredging,  $67,000,  79, 
156;  80,  1938. 

By  Maj.  Davis,  1889,  extension  of  north 
pier  300  f.  and  south  pier  600  f.,  to  pre- 
vent the  forming  of  a  bar  at  the  harbor 
entrance;  estimate,  $82,000,  80,  2080; 
making  the  total  estimate  $149,000,  92, 
2208. 

By  Gapt.  Zinn,  1897,  for  extending 
south  pier  525  f. ;  removing  and  rebuild- 
ing north  pier  from  shore  to  shore  to  21-f. 
contour,  to  obtain  entrance  width  of  250 
f.,  and  increasing  depth  in  channel  and 
basin  to  21  and  20  i.  respectively,  and 
widening  channel  between  piers;  esti- 
mates $125,000,  07,  2783. 

Hy  Capt.  Warren,  1899,  forOOO-f.  break- 
water (6  cribs),  30  f.  wide  on  a  pile  foun- 
dation; esthnate,  $66,000,  99,  2818. 

Secretary  of  War. 

Plan  of  Boani  of  Engineers,  1854-55, 
conditionally  approved,  76,  11,  394. 


Sarreys. 

By  Maj.  Graham,  1855.  8ee  Map,  66, 
No.  6. 

Directed  by  Maj.  Graham,  1857,  8.  Ex. 
Doc.  No.  42.  35th  Ooag.,  1st  sess.,  p.  61. 

Directed  by  Maj.  Wheeler,  1867,  78, 
1529. 

Directed  by  Maj.  Houston  and  made  by 
W.  H.  Hearding,  77,  874.  Soundings 
taken,  1878,  78,  1 168. 

Examination  for  harbor  of  refuge  or- 
dered by  act  of  August  11,  1888,  made, 
'  1888,  under  direction  of  Maj.  Davis  (re- 
port unfavorable),  89,  2103. 

Survey  with  a  view  to  obtaining  depth 
of  21  f.  and  a  basin  with  a  depth  of  20  f. 
ordered  by  act  of  June  3,  1896,  made, 
1897,  by  Capt.  Zinn  (see  Projects),  97,2772. 

Survey  to  ascertain  best  plan  to  pre- 
vent injurious  action  of  northeast  seas 
ordered  by  joint  resolution  of  Januarv 
10,  1899,  made  by  Capt.  Warren,  1899 
(report  favorable),  (see  PrcyVfte),  99, 2817. 

Examination  for  enlargement  of  basin 
ordered  by  act  of  March  3,  1899,  made, 
1899,  by  Capt.  Warren  (report  recom- 
mended that  nothing  l)e  done  until  com- 
pletion of  project),  1900,  3768. 

Maps:  66,  No.  6;  78,  1168;  84,  1870; 
98,  2752;  97,  2784.  (Photographs  of 
works),  1900,  3708. 


lUBNT  ISLAND  1VARR01¥S,  MD.     (See  Chester  River,  Md.) 

KENTUCKY  RIVER  AND  ITS  TRIRIJT ARIES,  KY.  (Ineludtns 
North  Fork,  Boone  Fork,  Htddle  Fork,  Troubleiome  Creek, 
and  Soutli  Fork.)     (See  Ruugh  River,  Ky.)   * 


Appropriations. 

1879,  $100,000,  79,  146. 

1«80,  100,000,  80,  1K27. 

1881,  125,0(X),  81,  1976. 

1882,  225,000,  82,  1949. 
..^iii84^  250,000,  84,  1725. 

1886,  187,500,  86,  1606. 

1888,  180,000,  88,  1771. 

1890,  180,000,  90,  2263. 

1892,  150,000,  92,  2085. 

1894,  125,000,  96,  2485. 

1896,  50,000,  96,  2288. 

1896,  83,000,  97,  2514. 

1897,  200,000,  97,  2514. 

1898,  350,000,  98,  2016. 
1900,  75,000,  1900,  3365. 


Total,  2,380,500 

Commeree. 

Description  of,  79,  1400,  1401,  1403, 
1405,  1406;  98,  2016. 

Mineral  and  timl)er  resources  tributary 
to  river,  79,  1401-1405. 

At  1896  the  value  of  the  commence  of 
the  entire  river  during  the  preceding 
seventeen  years  was  estimated  at  $47,999,- 
578,  96,  2288. 


Before  the  reoi)ening  of  the  stream  bv 
the  United  States  freight  rates  on  the  rail- 
roads of  the  vicinity  were  so  high  as  to 
almost  prohibit  shipments,  96,  2288. 

Description  of  actual  and  probable  coal 
business,  98,  2015. 

Contracts. 

IKStl.  Stratham  &  Price,  iron  work, 
82,  1949. 

1W§4.  M.  Williams,  materials  and 
labor  for  abutment  construction,  85, 
1873.  H.  C.  Jones,  timber  for  guard-crib 
repair,  85, 1873.  Kirk  &  Abraham,  ma- 
terials, 85,  1874.  T.  J.  Hardin,  timber, 
85, 1874.  W.  L.  Pence,  timber,  85, 1874. 
I.  V.  Hoag,  jr.,  materials  and  labor,  85, 
1875. 

1  §  §  5 .  Lomas  Forge  &  Bridge  Works, 
cast  and  wrought  iron  work,  85,  1875. 
J.  J.  Cox,  material  and  labor,  85,  1876. 
Lomas  Forge  &  Bridge  Works,  materials 
and  lal)or,  86,  1606. 

1«W«.  T.  J.  Hardin  &  Co.,  timber 
and  piles,  86,  1607.  T.  J.  Congleton  & 
Bro.,  lumber,  86,  1607.  T.  Morris,  capt 
and  wrought  iron,  86,  1608.  T.  H.  Car- 
ruthers,  wrought-iron  spikes,  86,  1608. 
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Scully  A  Peter,  riprap  stone,  86,  1609. 
K  M.  Piyse  &  Hro.,  coal,  6  rente  per 
Imshel,  86,  1609.  G.  W.  (lourley,  coal, 
6  cents  per  bushel, '86,  1609. 

1SS7.  O'Brien  A  Co.,  l<K!k  stone, 
87,  1875. 

1998.  Mason,  Gooch  &  Hoge  Co., 
furnishing  lock  stone,  $87,238,  89,  1972. 

ISS9.  G.  8.  Adams,  cement,  $1.21 
per  t)arrel,  89,  1973.  Choate  &  Brawner, 
3  lock  houses,  $2,041  each,  89,  1978. 

1990.  D.  K.  Sprinkle,  construction 
of  2  dump  scows,  $1, 750  each,  and  dredge- 
boat  hull,  $2,590,  90,  2269. 

1691.  E.  W.  Fisher,  Portland  c^ 
ment,  $2.68  per  barrel,  91,  2450.  J.  B. 
Speed  &  Co.,  American  natural  cement, 
$1.01  ner  barrel,  91,  2450. 

1993.  C.  Barnes,  constructing  tow- 
boat,  $16,800,  98,  2619. 

1S96.  M.  P.  Grey,  moving  stone, 
$7.68  per  c.  y.  ($38,400).  J.  B.  Speed  & 
Co.,  cement,  $1.07  per  barrel  ($4,280). 
J.  C.  Thomas,  stone,  special,  $14.50  per 
c.  y. ;  coping,  $13  per  (!.  y. ;  backing,  $5.50 
per  c.  y.  ($47,437),  96,  2289. 

1 S9  7.  Enterprise  Lumber  Co. ,  white 
oak  or  yellow-pine  timber,  $16.40  per  M 
f.  b.  m.  ($12,086.80).  J.  P.  McGuire, 
iron  work,  $2,557.68.     97,  2515. 

IS9§.  E.  J.  Young,  four  sets  of  lock- 
tender's  houses  at  locks  Nos.  7  and  8, 
$11,232.  T.  A.  Sheridan,  masonry  of  lock 
and  abutment,  lock  No.  8,  $188,397.50. 
99,  2515,  2516. 

1S99.  T.  A.  Sheridan,  lock  gates  for 
lock  No.  8,  $7,679.30;  timber-crib  dam 
and  approach  cribs,  lock  No.  8,  $30,800, 
99,  2517. 

Enfs:fneerfi. 

Chief  op  Enginkbks.  Beports,  78, 
109;  79,  146,  147;  80,  195;  81,263;  82, 
257;  83,  265;  84,  264, 1728;  85,  288;  86, 
282;  87,  247;  88,  226,  227;  89,  263,264; 
90,  237,  238;  91,  305,  306;  92,  291,  292; 
93,  331;  94,  303;  95,  338;  96,  295;  97, 
373;  98,  355;  99,  437;  1900,  500. 

Boards  of  Engineers. 

Convened  at  Cincinnati,  Ohio,  Nov.  19, 
1883,  by  S.  O.  No.  146,  C.  of  E.,  to  report 
upon  the  erection  of  a  lock  and  movable 
dam  at  junction  of  the  "Three  Forks  of 
Kentucky  Biver."  Beport,  -84,  1729, 
1731.  (Lt.  Cols.  Craighill  and  Merrill 
and  Capt.  Post. ) 

Convened  at  Frankfort,  Ky.,  Mar.  9, 
1887,  by  S.  O.  No.  23,  to  examine  and 
report  upon  Maj.  Post's  project  for  lock 
and  dam  No.  6.  Beport,  87, 1879.  ( Lt. 
Cols.  Poe  and  Merrill  and  Maj.  Sticknev. ) 

Convened  at  Washington,  D.  C,  Mav 
30,  1887,  by  S.  0.  No.  146,  to  report  upon 


the  subject  of  modifications  required  for 
remedying  the  difficulties  experienced  in 
passing  lK>ats  through  the  chutes  of  the 
movable  dam  at  Beattyville.  BeiK)rt,  87, 
1882.  (Col.  Craighill,  Lt.  C^l.  Merrill, 
and  Maj.  Post.) 

Engineers  in  Charge: 

Maj.  W.  E.  Merrill,  lS7i)-S();  80,  195. 
Beport,  79,  1398. 

Maj.  J.  W.  Cuyler,  1880-83.  Beports, 
80,  1825;  81,  1971;  82,  1945. 

Capt.  J.  C.  Post,  1883-87.  Beix)rt8, 83, 
1559;  84,  1723,  1728,  1731;  85,  1869, 
1878;  86,  1603,  1610. 

Maj.  A.  Stickney,  1887.  lieports,  87, 
1872,  1885. 

Maj.  D.  W.  Lockwood,  188H-95.  Be- 
ports, 88,  1769,  1775;  89,  1970,  1975; 
90,2261,  2266;  91,2449,2455;  92,  2083, 
2091;  98,  2618;  94,  1980;  95,  2484. 

Maj.  J.  F.  Gregory,  1896-97.  Beports, 
96,  2286;  97,  2513. 

Capt.  J.  G.  Warren,  1898.  Beport,  98, 
2012. 

Capt.  G.  A.  Zinn,  1899. 

Capt.  IL  C.  Hodges,  1899-.  Beports, 
99,  2513;  1900,  3363. 

Assistants: 

B.  IL  Fitzhugh.  Beports,  79,  1399, 
1407. 

D.  L.  Sublett.  BeportH,  84,  1726;  85, 
1876;  86,  1613. 

B.S.Burnett.  Beports,  87, 1875, 1889; 
88,  1772,  1777;  89, 1973, 1978;  90,  2264, 
2269;  91,  2450,  2457;  92,  2085,  2092. 

Lt.  IL  E.  Waterman.  Bei)ort8,  93, 
2619;  94,  1981;  96,  2485. 

Lt.  W.  W.  Hartz.  Beports,  96,  2290; 
97  2516 

J.  M.  G.  Watt.  Beports,  98, 2015;  99, 
2518;  1900,  33()5. 

Efitlmatei.     (See  Plam  said  Projects,) 

By  Maj.  Merrill.  Bepairs  of  old  and 
construction  of  new  locks  and  dams, 
$1,074,402;  slack-water  system  on  North 
Fork,  $1,386,0(X);  improvement  of  chan- 
nel North  Fork,  $10,000;  slack-water 
system  on  Middle  Fork,  $786,000;  slack- 
water  system  on  South  Fork,  $968,000; 
79,  1399,  1401,  1411. 

Tables  of  estimates,  by  B.  H.  Fitz- 
hugh, 79,  1411-1421. 

Eiei^al  proceedlni^fi. 

Difficulty  in  obtaining  title  to  land  for 
site  of  lock  No.  7,  94,  1980;  95,  2485. 
Purchase  of  some  of  the  land;  some  ac- 
quired by  condemnation  proceedings,  96, 
2287 
Title  secured  to  lock  No.  8,  98,  2016.  ' 
Proceedings  for  site  of  loc^lk  No.  9,  not 
concluded,  1900,  3364. 
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Obflitructlonfi. 

The  Beattyville  Dam  an  obstruction 
sincH'  the  construction  of  a  railroad  from 
the  dam  to  ttie  Kentucky  Union  R.  R., 
98,  2618. 

OperatloiM. 

lM79-(!lO.  Rc^moval  of  State  dams 
Nos.  1,  2,  and  3  nearly  completecl,  80, 
182(5. 

1  HMO-SI.  New  dam  half  completed 
ui>on  site  of  dam  No.  1;  130-f.  breach  in 
dam  No.  2  cloeeil  by  crib  work;  new  dam 
nearly  complete<l  on  site  of  dam  No.  3; 
new  upiKjr  ^tes  built  for  dam  No.  4;  re- 
pairs to  IcK^k  houses;  construction  of 
quarter  l)oata  and  derricks,  81,  1793, 
1794. 

lMNI-«ltl.  Breach  through  bank 
above  abutment  at  dam  No.  1  repaired, 
82,  1947. 

1MA3-(D3.  Old  gates  removed  and 
grounds  incloHe<l  at  lock  No.  5;  guard 
cril)s  built  antl  fille<l  with  stone;  exten- 
sive repairs  to  old  dam  at  lock  No.  4; 
guard  cril)s  and  lower  end  of  stone  abut- 
ment raised,  and  lower  river  crib  length- 
ene(i  at  lock  No.  3;  dam  at  lock  No.  2 
completed;  work  in  breach  at  lock  and 
dam  No.  1  capped  by  196  1.  f.  of  crib 
w^ork  filled  with  stone;  675  1.  f.  guard 
cribs  built  above  and  l)elow  lock;  gap 
l)elow  dam  {wnnanently  dosed  by  piling, 
brush,  and  crib  work,  83,  1560. 

1WWJI-S4.  Dam  No.  1  resheete<l  and 
shet^t  piling  placed  in  rear  of  same;  leak 
in  dam  No.  2  repaired;  528  1.  f.  new  apron 
con.»<tructe<l  at  dam  No.  4,  84,  1724. 

1S84-W5.  Outlet  to  breach  at  lock 
and  dam  No.  1  raised  and  5,000  c.  y. 
l)acking  placed  Ixihind  the  dam;  bar  l)e- 
low  loc*K  removed;  stone  crib  built;  lock 
■jl\«inherand  upstream  approach  cleaned 
at  (lam  No.  5;  miter  sills  rebuilt;  walls 
and  coning  repaired;  guard  cribs  recon- 
structcn ;  gat^»s  framed  and  new  abutment 
built;  169  snags  removed  and  1,200  trees 
cut  and  girdle<l,  85,  1869,  1871. 

Operation  and  repair  of  locks  and  dams, 
86,  1878. 

I§85-!^6.  I.K)ck  keeper's  dwelling 
completed  at  dam  No.  1;  reconstruction 
of  dam  No.  5  completed  and  repairs  made 
to  lock  and  approaches;  work  commenced 
on  the  foundations  for  movable  dam  and 
abutment  at  Beattyville;  29,769  c.  y. 
gravel,  9,354  c.  y.  of  rock,  and  7,316  snags 
removed;  10,808  1.  f.  wing  dams  built, 
86,  1604,  1605. 

Operations  and  repair  of  locks  and 
dams,  86,  1610. 

18§6-87.  CJonstruction  of  Beatty- 
ville Dam  continued  to  completion ;  re- 
moval of  ol)structions  continued  by  the 
enag  boat,  87,  1873. 


Operation  and  repair  of  locks  and  dams, 

87,  1885. 

1887-§8«  Crest,  upper  steps,  por- 
tions of  guide  walls,  ana  floors  of  passes 
of  Beattyville  Dam  removed;  channel 
100  f.  wide  and  350  f.  long  cut  through 
high  bar  below  the  chuttS;  378  1.  f.  of 
protection  wall  built  along  Proctor  bank 
Ix^low  passes;  quarrv  stripped  and  track 
laid  for  stone  for  lock  No.  7, 88, 1772-1774. 

Operation  and  repair  of  locks  and  dams, 

88,  1775-1786. 

1 S 8 8-89.  Removal  of  guide  walls  of 
Beattyville  Dam  continued;  protection 
wall  along  the  Proctor  bank  raised  3  f. ; 
quarrying  stone  for  lock  No.  7  begun; 
repair  and  construction  of  plant,  89, 1973, 
1974. 

Operation  and  repair  of  locks  and  dams, 

89,  1975-1982. 

1889-90.  Removal  of  guide  walls, 
gates,  and  floors  of  Beattyville  Dam  con- 
tinue<l;  coffenlam  built;  lower  wing  of 
Beatt^'ville  abutment  strengtheneti  by 
cribbmg;  1,555  c.  y.  dimension  stone  cut, 
and  215  c.  y.  special  stone  prepareii;  'i36 
c.  V.  hacking  quarried,  90,  22^4,  2265. 

Operation  and  care  of  locks  and  dams, 

90,  2266. 

1890-91.  Dredge  built;  dredging 
and  excavation  for  cofferdam;  excavation 
for  abutment,  and  construction  and  erec- 
tion of  plant  for  lock  No.  6,  91,  2450. 
37,000  c.  y.  dredged,  91,  2453.  CJon- 
struction of  Beattyville  Dam  con  tinned, 

91,  2454. 

Operation  and  n^pair  of  locks  and  dams, 

91,  2455. 

1891-93.  Lock  and  dam  No.  6  com- 
pleted; Beattyville  Dam  extended  to 
Proctor  side  oi  the  river;  2,947  c.  y.  rock 
blasted  and  removed,  and  852  c.  v.  of 
sand  dredged,  92,  2083,  2084. 

Operation  and  repair  of  locks  and  dams, 

92,  2091. 

189d-93.  Construction  of  lock  No. 
6  and  its  approaches  in  progress;  about 
15,000  c.  y.  dredged,  and  much  general 
work  done,  98,  2620,  2621. 

1893-94.  Work  on  lock  No.  6  in 
progress;  preparations  made  for  work  on 
lock  No.  7;  a  small  amount  of  dredging 
done;  general  work  done,  94,  1981,  1982. 

1894-95.  General  work  at  loc*k  No. 
6;  construction  of  2  barges  in  progress 
and  nearly  completed  at  lock  No.  4;  work 
at  lock  No.  7  in  progress,  95,  2488. 

1 895-96.  Construction  of  lock  No.  7 
in  progress,  involving  among  other  kinds 
of  work  the  dredging  of  over  37,000  c.  y., 
96,  2290-2292. 

1896-97.  Work  on  lock  and  dam 
No.  7  in  progress,  97,  251^2519. 

1897-98«    8ame  work  as  last  year, 
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and  plans  prepared  for  constniction  of 
lock  and  dam  No.  8,  98,  2017-2021. 

1  §98-99.  Four  houses  built  for  lock 
tenders  at  locks  Nos.  7  and  8;  finishing 
the  paving  and  miscellaneous  work  at 
lock  No.  7;  purchasing  the  site  and  be- 
ginning work  at  lock  ^o.  8,  09,  2514. 

1§99-1900.  Two  coal  bins  built; 
cribs  and  culvert  at  lock  No.  7  finished; 
masonry  and  cribs  at  lock  No.  8  nearly 
finished,  and  about  15,400  obstructions 
removed  &om  pool  of  lock  No.  8,  1900, 
3363. 

Physical  characteristics. 

Description,  79,  1398-1408. 

Mineral,  timber,  and  stone  resources 
tributary  to  river,  79,  1401-1403. 

Tables  of  distanoes  and  elevations,  79, 
1411-1421. 

A  tributary  of  the  Ohio,  entering  it 
between  Cincinnati,  Ohio,  and  Louisville, 
Ky.,  98,  2618. 

Description  of,  at  lock  No.  7,  96,  2484- 
2487;  96,  2287. 

D^ription  of,  upper  river,  98,  2013. 

Plans.     (See  Estimates  and  Projects. ) 

1§79.  By  Maj.  Merrill,  slack- water 
navigation.  North  Fork,  121  miles,  14 
locks  and  dams,  average  lift,  14.5  f.  per 
lock;  estimate,  $1,386,000;  and  for 
removing  old  mill  dams  and  other  ob- 
structions to  a  point  44  miles  above 
Leatherwood  Creek;  estimate,  $10,000. 
Slack-water  navigation  up  Middle  Fork, 
68  miles,  13  locks  and  dams,  average  lift 
of  13  f. ;  estimate,  $786,000.  Slack-water 
navigation,  69  miles  up  South  Fork,  14 
locks  and  dams,  average  lift,  15  f . ;  esti- 
mate, $968,000.     79,  1399. 

By  R.  H.  Fitzhugh,  repairing  and  con- 
structing locks  and  dams,  79, 1400, 1406, 
1421. 

PriTate  (State)  urork. 

Kentucky  improved  the  lower  95  miles 
of  river  with  5  locks  and  dams  (in  a 
dilapidated  condition),  79,  146,  1398. 

Description  of  work  done  l)ef  ore  acquire- 
ment of  control  by  the  United  States,  96, 
2286. 

Projects.    ( See  EittimcUes  and  Plans. ) 

By  Maj.  Merrill,  1879,  slack-water  nav- 
igation for  a  draft  of  6  f.  on  Kentucky 
Siver,  mouth  to  Three  Forks,  258  miles, 
repairing  old  locks  and  dams,  and  con- 
structing 12  new  locks  and  dams;  esti- 
mate, $1,074,402,  79,  1399;  80, 1826. 

In  1883,  after  a  total  appropriation  of 
$550,000,  Capt.  Post  revised  the  estimate 
and  concluded  that  $2,471,639.26  would 
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be  required  to  complete  the  project,  88, 
1562. 

Plan  and  location  of  lock  and  dam  No. 
6,  as  proposed  by  Maj,  Post,  approved  by 
Board  of  En^neers  of  1887,  87,  1880. 
The  Board  of  P^ngineers  of  1887  considered 
that  the  chutes  at  the  Beattyville  mova- 
ble dam  did  not  meet  the  requirements 
of  navigation,  and  that  the  stone  lock 
and  dam  originally  contemplated  should 
be  substituted  therefor,  87, 1881, 1884. 

By  Maj.  Lockwood,  1893-94,  building 
lock  No.  7  a  short  distance  below  High- 
bridge,  94,  1980. 

In  1893,  Maj.  Lockwood  estimated  that 
by  increasing  the  lift  of  the  locks  aboveNo. 
6  navigation  could  be  extended  to  Three 
Forks,  with  nine  additional  dams  and 
locks;  estimated  cost,  $2,740,782.30.  Es- 
timate, lock  No.  7,  in  course  of  construc- 
tion, $300,000,  96,  2287;  98,  2013. 

In  1894  the  Chief  of  Engineers  sanc- 
tioned the  use  of  the  stone  cut  for  the 
Beattyville  dam  to  construct  lock  No.  7, 
96,  2287. 

In  1898,  Capt.  Warren  believed  that  by 
increasing  the  lift  of  the  remaining  locks 
to  be  built  to  18  feet,  only  seven  more 
locks  would  be  required,  which  would 
cost  $4,865,550  as  against  $5,179,200  for 
locks,  etc. ,  with  15-f()ot  lift.  In  the  same 
year  the  Chief  of  Engineers  approved  the 
plans,  etc.,  for  constructing  lock  No.  8, 
providing  for  a  lift  of  18  feet,  98,  2015. 

Capt.  Hodges  estimated,  1899,  it  would 
cost  $2, 560,000  in  excess  of  the  sums  ap- 
propriated to  complete  the  project,  99, 
438. 

Capt.  Ho<ige8,  1899-1900,  reported  that 
the  cost  of  the  complete  improvement 
would  exceed,  by  a  large  sum,  the  limit  of 
authority  for  continuing  contracts,  and 
that  this  limit  would  probably  be  reached 
while  the  last  four  locks  and  dams  would 
be  untouched  or  incomplete,  1900,  501' 

Surreys. 

By  R.  II.  Fitzhugh,  surveys  of  the 
North  Fork,  Boone  Fork,  Troublesome 
Creek,  Middle  and  South  Forks,  and  the 
main  stream,  78,  109;  79,  147,  1398, 
1399,  1407. 

For  location  of  lock  and  dam  at  Beatty- 
ville, 83,  1560. 

Of  open  river  from  Oregon  to  Beatty- 
ville, 86,  1871. 

Surveys  for  lock  No.  7,  94,  1980;  95, 
2485;  lock  No.  8,  98,  2021;  lock  Nos.  9 
and  10,  99,  2514. 

Bench  Marks.  Hickman  to  lock  No. 
6,  96,  2486.     Above  Hickman,  96,  2487. 

Maps.    83,  1562;  84,  1744,  1746. 
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tton.) 

J.  M.  G.  Watt.  Reports,  98,  2030; 
99,  2536;  1900,  3383. 

Legal  prtMseedingii. 

Leases  and  collectionB,  98,  2623;  94. 
1984;  96,  2490;  96,  2294;  97,  2626. 

Obttractions. 

In  1893  plans  were  approved  by  the 
Secretary  of  War  for  raising  the  height 
of  the  Louisville  &  Nashville  R.  R.  bridge 
and  a  highway  bridge,  both  at  Frankfort, 
Ky.,  and  preparations ^nade  forthecom- 

gletion  of  the  work  by  the  proper  partis, 
8,  2625;  94,  1986;  95,  2492;  96,  2296. 
The  pool  at  that  locality  was  lowered 
several  times  to  permit  the  removal  of 
three  bridge  piers  to  a  depth  of  7  f .  be- 
low theVS)!,  96,  2492;  96,  2296. 

Bridges  obstructing  navigation  required 
to  be  lighted  in  accordance  with  the  reg- 
ulations of  the  Light-House  Department, 

96,  2296. 

Operations. 

1893-93.  In  this  year  and  subse- 
quent years  the  same  general  work  wajs 
performed,  consisting  generally  of  repairs 
of  locks  and  dams,  (fredging,  snagging. 
See  each  annual  report. 

1  §9  7-98.  Lock  and  dam  No.  7 
opened  to  navigation  on  Dec.  11,  1897, 

98,  2030-2034. 

Physical  charaeferlstles. 

Gauge  readings,  98,  2626-2628;  94, 
1987-1989;  96,2493-2499;  96,  2296-2298; 

97,  2520-2522;  98,  2031-2033;  99, 2538; 
1900,  3386. 

Washouts,  96,  2489;  96,  2293. 
Description  of  sites  of  locks  located, 

99,  2523. 

PriTate  urork. 

Description  of  work  constructed  before 
acquirement  of  cx>ntrol  by  the  United 
States,  96,  2490;  96,  2292. 


Appropriation.^ 

1885, 

$12,104.65 

1886, 

23,174.28 

1887, 

31,384.97 

1888, 

89,427.21 

1889, 

79,643.24 

1890, 

51,123.29 

1891, 

44,462.21 

1892, 

48,759.14 

1893, 

46,429.08 

1894, 

54,765.96 

1895, 

41,757.76 

1896, 

67,677.93 

1897, 

71,552.03 

1898, 

49,084.03 

1899, 

39,887.38 

1900, 

58,726.97 

Total,  809,960.13 

Contraets. 

List  of  exnenditun 

See  each  annual  report. 

Engineers. 

Chief  op  Engineers.  Reports,  98, 
332;  94,  304;  96,  339;  96,  296;  97,  375; 
98,  356;  99,  439;  1900,  502. 

Enginebbs  in  Charge: 

Maj.  D.  W.  Lockwood,  1888-95.  "  Re- 
ports, 98,  2622;  94,  1983;  96,  2489. 

Maj.  J.  F.  Gregory,  1896-97.     Reports, 

96,  2292;  97,  2519. 

*Capt.  J.  G.  Warren,  1898-99.  Report, 
98,  2024. 

Oapt.  G.  A.  Zinn,  1899. 

Capt.  H.  F.  Hodges,  1899-.  Reports, 
99;  3523;  1900,  3369. 

Assistants: 

Lt.  H.  £.  Waterman.  Reports,  98, 
2625;  94,  1986;  (Capt),  96,  2492. 

Lt.  W.  W.  Harts.     Reports,  96,  2296; 

97,  2519. 


KEIVAVWIK  HARBOR,  WIS.& 

Appropriations. 

1881,     $5,000,  81,  2081. 


1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


12,000,  82,  2142. 
18,000,  84,  1850. 
10,000,  86,  1665. 
10,000,  88,  1849. 
20,000,  90,  2341. 
30,000,  92,  2188. 
20,000,  96,  2621. 
25,000,  96,  2487. 
8,800,  99,  2755. 


Total,  158,800 

Conuneree. 

Small  and  local,  but  the  harbor  con- 
nected by  a  railway  with  large  trunk 
Imes,  1900,  3757.  cost,  $36.20  per  1.  f.,  96,  2622;  96,  2487. 

a  Expenditures  under  permanent  indefinite  appropriation  provided  by  act  of  July  6, 1884,  for  oper- 
ating and  keeping  in  repair  canals  and  other  public  works. 
^Survey.— Report  Nov.  1, 1837,  estimate,  $97,195.75.    (H.  Doc.  No.  482,  66th  Cong.,  2d  sen.) 


CoptracU. 

198 1.  Green  Bay  Dredge  &  Pile 
Driver  Co.,  pier  extension,  81,  2081. 

18 S3.  Hanson  &  Scove,  pile-pier 
construction,  88,  1683. 

1884.  Schwarz  &  Bemer,  pile-pier 
construction,  86,  1993. 

1886.  Schwarz  &  Bemer,  pier  ex- 
tension, 87,  2041. 

1888.  Knapp  <fe  Gillen,  construction 
of  300  1.  f.  of  pile  pier,  $7,968,  89,  2057. 

1890.  J.  M.  Borgman,  pier  exten- 
sion, $9,239,  91,  2542. 

1893.  J.  M.  Borgman,  extension  of 
550  1.  f.  of  pier,  $21,528.81,  98,  2725. 

1894.  McGrath  <&  Anderson,  exten- 
sion of  pile  piers,  400  1.  f.,  actual  avem^ 
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1§96.  T.  J.  McGrath,  pile-pier  ex- 
tension, 425  1.  f.y  actual  average  coet, 
$37.74  per  1.  f.,  97,  2677;  98,  2313. 

Chisf  of  Ekoinsbbs.  Reports,  73, 36; 
80,  207;  81,  276,  279;  82,  272;  83,  281; 
84,  280;  86,  303;  86,  297;  87,  263;  88, 
239;  89,  278;  90,  251;  91,  322;  92,308; 
98,  350;  94,  322;  96,  360;  96,  315;  97, 
399;  98,  390;  99,  463,  474;  1900,  528, 
538. 

ExoiNEEiis  IN  Charge: 

Lt.  Col.  H.  M.  Robert,  1880-83.  Re- 
ports, 81,  2080,  2082;  82,  2141. 

Maj.  J.  W.  Barlow,  1883.    83,  274. 

Capt.  F.  A.  Hinman,  1883-84.  Report, 
83,  1682. 

Lt  Col.  J.  W.  Barlow,  1884-«6.  Re- 
ports, 84,  1849;  86,  1993. 

Capt.  C.  E.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1663;  87,  2040;  (Maj.),  88, 
1848;  89,  2055;  90,  2340;  91,  2540. 

Maj.  J.  F.  Grej?ory,  1892-94.  Reports, 
92,  2187;  93,  2724;  94,  2066. 

Capt  C.  F.  Palfrey,  1895.  Report,  96, 
2620. 

Capt  G.  A.  Zinn,  1896-98.  Reports, 
96,  2486;  97,  2675;  98,  2312. 

Capt.  J.  G.  Warren,  1899-.  Reports, 
09,  2754;  1900,  3679,  3752,  3755. 

Assistant.  L.  Y.  Schermerhorn.  Re- 
port, 81,  2084. 

Legal  proceedings. 

The  city  of  Kewaunee  granted,  1896-97, 
a  piece  of  land  120  by  265  f.  for  a  place  in 
which  to  lay  up  the  Government  plant 
during  winter,  97,  2676.  Additional 
grants  of  land,  99,  2754;  1900,  3680. 

Bv  deed  of  gift  in  1897  the  title  to  the 
land  occupied  by  the  harbor  piers  was 
deeded  to  the  IT.  S.  by  the  owner  and  his 
wife,  98,  2313. 

Operations. 

18§0-81.  Pier  construction  com- 
menced under  contract,  81,  2080. 

l§81-§3.  250  1.  f.  pile  pier  built  on 
north  aide  and  275  f.  on  south  side,  82, 
2141. 

l§8d-§3.  100  1.  f.  revetted  pile  pier 
built,  83,  1683. 

l§S3-84.  350  1.  f.  north  pile  pier 
built,  84,  1850. 

1  §84-95.  Work  on  south  pile  pier 
continued,  86,  1993. 

l(l§5-96.  South  pile  pier  extended 
500  f.;  116,976  c.  y.  dredged  from  chan- 
nel by  U.  S.  dredge,  86,  1664. 

18 §6-9  7.  ICO  1.  f.  pier  extension 
wholly  and  1 50  partially  com plete<l;  9,035 
c.  y.  dredged  from  the  harbor,  87,  2040. 

1997-89.  North  pile  pier  extended 
200  f.  under  contract,  88,  1848. 

1999-99.  7,280  c.  y.  dredged  from 
channel  between  the  piers  by  hired  labor; 


100 1.  f.  of  south  pile  pier  completed  un- 
der contract,  89,  2056. 

1999-90.  200  1.  f.  of  south  pile  pier 
built  under  contract;  15  cords  stone  de- 
posited in  breach  protection  by  hired 
labor,  90,  2340. 

1 990-9 1 .  77, 790  c.  y.  dredged ;  con- 
struction of  pile-pier  work  Ix^gun,  91, 
2541. 

1991-9d.  North  pier  extendcil  250 
f.  and  south  pier  50  f.,  92,  2187. 

1999-94.  Construction  of  pile  pier 
in  progress,  27,492  c.  v.  dredged,  dredging 
plant  repaire<i,  93,  2724;  north  pier  ex- 
tended 250  1.  f.  and  south  300  1.  f. ;  22,425 
c.  y.  dredged;  harbor  piers  and  dredging 
plant  repaired,  94,  2067. 

1994-95.  Pierextension  in  progress; 
dredging  plant  repaireil,  96,  2620. 

1 995-96.  North  and  south  piers  ex- 
tended 200  1.  f.  each  in  connection  with 
previous  year;  harbor  piers  and  dre<lging 
plant  re]>aired,  96,  2487. 

1996-99.  Extension  of  i)icr8  in 
progress;  74,825  c.  y.  dre<lgeii;  frame 
warehouse  built,  and  135  1.  f.  doi'k  built, 
97,  2675,  2676;  200  1.  f.  north  and  225 
1.  f.  south  pier  extended;  25,701  c.  y. 
dredged,  a  scow  and  ways  for  building 
other  scows  built,  and  minor  repairs 
made,  98,  2312,  2313. 

1999-99.  Plant  repaired;  13,609  c. 
y.  dredged,  99,  2754. 

1999-1900.  21,315  c.  y.  dredged; 
plant  repaired  and  increaf^nl;  325  1.  f. 
superstructure  of  piers  rebuilt,  1900, 
3679. 

Physfeal  eliaraet eristics. 

Channel  subject  to  ("onstant  deterior- 
ation from  seiliment  deposits,  97,  2676; 
98  2313 

Description  of,  1900,  3755. 

Plans.     (See  Projeds. ) 

For  pile  and  crib  piers  to  18  f.  water, 
with  revetment  of  "cut"  and  dredging 
100,000  c.  v.,  at  estimated  cost  of  $200,000 
(not  justified  by  the  requirements  of  com- 
merce), 78,  258. 

Private  (clly  and  private)  work. 

$8,000  raised  in  Kewaunee  and  West 
Kewaunee  to  aid  in  work  of  improvement, 
81,  2080. 

Total  appropriations  by  local  authori- 
ties in  aid  of  improvement,  89,  2056. 

5,231  c.  v.  dredged  from  inner  harbor 
by  city  of  Kewaunee  and  private  parties, 
89,  2056. 

Projects.     (SeeP/rtrw.) 

By  Maj.  Rol)ert,  1881,  two  parallel  pile 
and  crib  piers,  1,650  f.  long  each  and  200 
f.  apart,  shore  line  to  the  18  f.  curve,  and 
located  where  the  Kewaunee  River  first 
approaches  the  lake  and  turns  to  the  north ; 
also  dredging  in  the  channel  between  the 
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piers  and  interior  bofii  n ;  estimate,  $200,000 ; 
81,  2083,  2084;  91^  2541;  92,  2187. 

Capt.  Warren  estimated,  1899,  it  would 
coet  $230,000,  and  probably  $1,600  per 
annum  for  maintenance,  to  further  im- 
prove the  harbor,  1900,  3753. 

Surveyn. 

Previous  survey  by  IT.  S.  Lake  Survey 
in  1866,  78,  259. 

Survey  ordered  by  act  of  Mar.  3,  1873, 
made,  under  direction  of  Maj.  Houston 
(rei)ort,  73,  258),  by  J.  Pierpont,  report, 
73,  258. 


Ordered  bv  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Maj.  Robert,  81, 
2082. 

Minor  surveys.  (See  each  annual  re- 
port.) 

Examination  and  survey  for  20  f.  har- 
bor of  refuge  ordered  by  act  of  Mar.  3, 
1899,  made  by  Capt  Warren,  1899  (re- 
port unfavorable  to  immediate  improve- 
ment), 1900,  3753. 

Maps.  81,  2084;  88,  1848;  93,  272i; 
97,  2676. 


KEWEENAir  BAY,  RICH.  ( Waterway ,  ft^m  to  Lake  Superior, 
Portage  Lake,  and  £iake  Superior  Ship  Canal.)    {See  Portage  Lake, 

Mich.) 


ApproprlatlouR. 

1886,      110,000,  86,  4*56. 


1890 


Q^  /   020,000) 
^'\  ft  350, 


1892, 
1894, 
1896, 
1897, 
1898, 
1900, 


000^92,  2166. 

50,000) 
130,000,  95,  2563. 

50,000,  96,  2260. 
350,000,  97,  2611. 
450,000,  98,  2246. 
110,000,  1900,  3601. 


Total,  1,520,000 

Commerce. 

National  importance  of  route,  87, 
1977. 

Tonnage  and  freight  p&s8ing  the  Sault 
Ste.  Marie  and  Hi.  Marys  Palls  canals 
from  1881  to  1890,  inclusive,  92,  2159. 

The  waterway  considered  an  impor- 
tant link  in  the  chain  of  lake  commerce. 
(See  references  above.) 

During  the  season  of  1894  it  amounted 
in  value  to  $28,099,533,  95,  2562;  1899, 
to  $55,000,000,  1900,  3600. 

Contractu. 

1893.  Williams,  Daugherty  &  Up- 
ham,  dre<lging,  25  centa  per  o.  y.,  92, 
2164. 

Details  of  expenditures  for  operation 
and  maintenance,  etc.  (See  eacli  annual 
report. ) 

1  §92-93.  J.  Pryor,  dredging,  18} 
and  24 J  cents  i^er  c.  y. ;  use  of  dredging 
plant  $10  per  hour;  revetment  repairs, 
$6,581,  98,  2680;  94,  2031. 

1§94.  Williams,  Daugherty  <&  Up- 
ham,  dredging,  13},  15,  and  20  cents  per 
c.  y, ;  use  of  dredging  plant,  $10  per  hour, 
95,  2565.  McKenzie,  Somerville  &  Mil- 
berry,  pier  revetment  repairs,  $7.45  per 
1.  f.  A.  and  D.  Sang,  pier  repairs,  tim- 
ber, stone,  etc.,  $8,435.50,  96,  2566. 

1  §9 5.  W isconsin  Dredge  &  Dock  Co. , 
pier  repairs,   timber,   stone,    etc.,   $13,- 

a  For  maintenance  of  canals. 


394.96,  95,  2567.  McCurdy  &  McCoidy, 
revetment  repairs,  timber,  stone,  etc., 
$4,866.26,  95,  2568.  D.  S.  Blanchard, 
revetment  repairs,  timber,  $18.50  per 
1,000  f.,  b.  m.;  sheet  piles,  $17  per  1,000 
in  place;  round  piles,  15  cents  per  L  f. 
in  place,  96,  2361. 

1§96.  J.  Pryor,  dredging,  15  and  24} 
cents  per  c.  y . ;  use  of  plant,  $10  per  hour 
($4,225),  96,  2361.  Cf.  S.  Barker,  dredg- 
ing, 1 1  and  15  cents  per  c  y . ;  use  of  plant, 
$9  per  hour  ($28,000),  97,  2611. 

1§97.  PoweU  &  Mitchell,  pier  ex- 
tension: Norway  pine  superstructure, 
$39. 10  per  1 .  f . ;  white  pine  superstructure, 
$40  per  1.  f.;  if  small  stone  should  l>e 
used  instead  of  mattresses,  40  cents  per 
1.  f.  to  be  deducted,  97,  2612.  McCuniy 
Bros.,  revetment  repairs,  $2,500,  98, 
2248. 

1898.  Porter  Bros.,  pier  extension, 
Norway  pine,  $280,953.20;  white  pine, 
$288,639.60;  exclusive  of  stamp  sand  in 
place,  at  70  centa  per  c.  v.,  98,  2247. 

1899*  Hingston  &  Woods,  widening 
upper  canal  bv  dredging,  9  and  11  cents 
per  c.  y.  ($165,000).  F.  P.  Tims,  pile- 
revetment  work,  $60,350,  99,  2710. 

1900.  Hugo  &  Tims,  revetment 
work,  $132,273.50,  1900,  3602. 

Encroaehmenti. 

Injury  to  harbor  at  Hancock  and 
Houghton  from  sand  deposits  of  the 
stamp  mills,  88,  1697,  1698. 

Engflneem. 

Chief  op  Engineers. 

Reports,  80,  206;  85,  332,  2170;  87, 
257,1973,1975;  91,17;  92,302;  93,341, 
M2;  94,  312;  95,  349;  96,305,306;  97, 
389,  390;  98,  382,  383;  99,  452,  453; 
1900,  517,  518. 

BoAKD  OP  Engineers.  Constit^ited  bv 
S.  O.  No.  112,  C.  of  E.^  1886,  to  reptirt 
upon    limiting  shore   lines    at    Portage 

b  For  purchase  of  I^orta^  canals. 
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Lake.  Report,  87,  1972.  Also  upon 
the  expediency  of  the  acquiflition  of  the 
Portage  Lake  and  Lake  Superior  Ship 
Canal.  Report,  87,  1977.  (Col.  Abbot, 
MaJB.  Ernst  and  Allen. ) 

Enginekbs  in  Charqb. 

Lt.  Col.  H.  M.  Robert,  1880-«3.  Re- 
ports, 80,  1925;  88,  1696. 

Lt.  Col.  O.  M.  Poe,  1884-85.  Report, 
85,  2170. 

Capt.  C.  E.  L.  B.  Davis,  1887.  Re- 
port, 87,  1971. 

Maj.  J.  F.  Gregory,  1891-92.  Rejwrt, 
92,  2158. 

Maj.  C.  B.  Sears,  1893-.  Reports,  93, 
2680;  94,  2029;  96,  2561;  96,  2357;  97, 
2608;  98,  2244;  99,  2707;  1900,  3598. 

ASBISTANTB. 

L.  Y.  Schermerhom.  Reports,  80, 
1926;  88,  1698. 

G.  A.  Marr.    Report,  87,  1989. 

Lt.  H.  E.  Waterman.  Report,  92, 
2166. 

Legal  proeeedingi. 

Land  pur(;ha8es,  98,  2681.  Condem- 
nation proceedings  for  land  required, 
1900,  3599. 

Rules  and  regulations  for  the  use  of  the 
canals  approved  by  the  Secretary  of 
War.  Difficulty  of  enforcing  them  be- 
cause of  no  legal  penalty  for  their  violar 
tion,  one  case  naving  been  decided 
against  the  United  States  in  court.  93, 
2682;  94,  2030. 

Rules  an<l  regulations  for  the  govern- 
ment of  navigation  in  the  waterways 
issued  by  the  Secretary  of  War  under 
authority  of  act  of  1894  of  salutary  effet't. 
Copy  of  the  rules,  etc.     95,  2563. 

Legislation. 

Act  of  September  19,  1890,  providing 
for  the  close  of  the  canals,  91,  17. 

OlMtruetlons. 

The  railroad  and  wagon  bridge  across 
Portage  Lake  between  Houghton  and 
Hancock  an  obstruction  because  of  the 
narrow  openings.  Recommendations 
made  that  the  pontoon,  drawspan,  and 
the  central  pier  oe  removed  entirely,  96, 
2360;  97,  2610;  98,  2246. 

Operations. 

1S91-93.  14,300  c.  y.  dredged  from 
Lake  Suj^erior  Canal  entrance,  92,  2165. 
History  of  the  Portage  Lake  canals,  92, 
2160. 

1  S9^93.  Dredging  in  progress,  93 , 
2680. 

1S93-94.  Drednng  complete<l  and 
revetment  repaired,  94,  2029. 

1S94-95.  Dredging  and  repair  of 
piers  and  revetment  construction  in  prog- 
ress, 95,  2561. 


lS9ft--96.  In  connection  with  pre- 
ceding year  168,000  c.  v.  dredged  and 
other  work  completed.  Bank  revetment 
constructed,  96,  2:i58.  About  40,000  c. 
y.  dredged  in  maintenance,  96,  2360. 

lS9«-97.  144,100  c.  v.  dredged, 
plans,  etc.,  prepare<i  for  breakwater  piers 
at  Superior  entrance,  97,  2609,  and  48,000 
c.  y.  dredged  in  maintenance,  97,  2610. 

1 S9  7-9  S.  Pier  ex  tension  in  progress, 
breakwater  pier  construction  in  progress, 
291,380  c.  y.  dredged,  and  canal  revet- 
ment repaired,  98,  2245. 

1S9S-99.  Dredging  and  pier  work 
in  progress;  misc^ellaneous  work  of  oper- 
ating and  care  of  works,  99,  2708. 

1 S99-1900.  3,800 1.  f .  old  pile  revet- 
ment removed  and  temporary  crib  bulk- 
head built.  In  connection  with  preceding 
year  2,800  1.  f.  pier  extension  built  and 
883,000  c.  y.  dredged,  7,452  1.  f.  revet- 
ment constructed,  900  1.  f.  west  pier,  330 
I.  f.  crib  foundation,  and  400  1.  f.  cribs 
built,  794,417  c.  y.  dredged  from  Lily 
Pond;  miscellaneous  work  of  operating 
and  care  of  works,  1900,  3599. 

Physleal  eharaeterlstles. 

The  navigability  of  the  w^aterwav 
greatly  bettered  since  the  U.  S.  took 
charge,  93,  2681. 

Bar  formation  at  the  entrance  has  to  be 
removed  nearly  every  spring,  95,  2562; 
99,  2709. 

Plans.     (See  Projects. ) 

By  Mai.  Robert,  1880,  extension  of 
piers  Ji30  i.,  to  a  de^ith  of  18  f.,  extension 
to  be  parallel  to  existing  piers,  but  with 
a  width  increase  to  400  f.,  the  outer  ends 
of  piers  to  be  connected  with  proposed 
extension  by  fender  pilings;  estimate, 
$74,712;  by  changing  detail  of  construc- 
tion, $70,994,  80,  1927,  1928. 

By  Boaid  of  Engineers,  1886,  establish- 
ment of  limiting  shore  lines  at  Portage 
Lake,  87,  1972. 

Regulations  for  establishment  and 
maintenance  of  lines  proposed,  87,  1974. 
( See  Ijegal  proceedings. ) 

The  Board  of  Engineers,  1886,  recDm- 
mended  that  the  offer  of  the  company  to 
transfer  all  their  rights  to  the  U.  S.  for 
$350,000  be  accepted,  and  that  the  route 
be  made  a  free  waterway ;  also  that  a  navi- 
ga1)le  depth  of  16  f.  for  a  minimum  width 
of  70  f .  be  obtained,  by  dredging,  through- 
out the  whole  extent  of  the  route,  87, 
1975,  1976,  1988. 

Private  (corporate]  mrork. 

Description  of  its  canal  and  its  cost  as 
built  by  the  canal  companv,  85,  2170; 
87,  1789,  1980,  1985. 

Present  condition  of  the  improvement, 
85,  2170;  87,  1982. 
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Value  of  the  improvement,  85,  2173, 
2176;  87,  1985. 

Recomniemleil  purchase  bv  tlie  U.  S., 
87,  1975,  1976,  1988. 

Projectfi. 

Under  act  of  Sept.  19,  1890,  the  works 
were  purchaseil  by  the  U.  8.  Control 
was  assumed  on  Aug.  3,  1891.  02,  2158. 
The  act  provided  for  expending  |10,000 
each  year  for  two  years  for  preserving  and 
continuing  the  use  of  the  canal,  92,  ^163. 

By  Maj.  Sears,  1892,  for  expending  the 
appropriation  of  1892,  $50,000,  in  dredg- 
ing to  a  depth  of  16  f.  and  width  of  70, 
and  also  for  repairing  existing  revet- 
ments, 93,  2680;  and  for  expenditure  of 
allotments  for  maintenance  and  operation 


in  maintaining  a  depth  equal  to  the  depth 
of  the  Sault  Ste.  Marie  Canal,  and  for 
miscellaneous  work  incident  to  care  auid 
maintenance,  98,  2681;  94,  2029;  95, 
2562;  96, 2359;  97, 2610;  98,  2246.  (See 
each  annual  report. ) 

The  lighting  and  Duoying  of  the  water- 
way transferred  to  the  custody  of  the 
Light-House  Board  in  1894,  95,  2562. 

Act  of  June  3,  1896,  authorized  contin- 
uous contracts  amounting  to  $1,065,000, 
96,  2359;  99,  2707. 

Surreys. 

Survey  ordered  by  act  of  Mar.  3,  1879, 
79,  155. 

Maps.  92,  Atlas,  102;  98,  2682;  96, 
2364. 


KE\¥EENA1¥     BAY,     MICH.     l¥aterway    to    Lake     Superior. 

(Operatlni;   and  eare.) 


Appropriation!!. « 

1893,  $30,910.64 

1894,  11,647.00 

1895,  8,000.00 

1896,  11,500.00 

1897,  8,300.00 


Appropriations — Continued. 

1898,  $8,300.00 

1899,  8,300.00 

1900,  8,300.00 

Total,  95,257.64 


KEYPORT   HARBOR,  N.  J.     (See  Matawan  Ore^k,  N.  /.) 


Appropriations. 

1882,  1:^0,475,  83,  589. 
1892,  5,000,  92,  890. 
1894,  5,000,  95,  988. 
1896,  2,500,  96,  794. 
1899,   2.500,  99,  1311. 


Total,   45,475 

Commerce. 

Increase  in  commerce  consequent  upon 
improvement,  88,  662. 

Had  increased  up  to  1892  to  $6,562,200, 
93,  1124. 

Contracts. 

l§«a-S3.  Atlantic  Dredgmg  Co., 
dredging,   24  cents  per  c.  y.,  83,  589. 

1»93.  R.  G.  Packard,  dredging,  28 
cents  per  c.  v.,  s.  m.  ($4,000),  93,  1125. 

1895.  A".  E.  Smith,  dredging,  20 
cents  per  c.  v.,  95,  987. 

1§97.  ^.  H.  Taylor,  ir.,  dredging, 
18  cents  per  c.  y.,  s.  m.  ($2,200),  97, 
1149. 

1§99.  W.  H.  Tavlor,  jr.,  dredging, 
15i  cents  per  c.  y.,  s.  m.  ($2,250),  99, 
1311. 

Eng^lneers. 

Chief  op  Engineers.      Reports,  72, 

80;  73,  86;  83,  111;   84,  120;  85,  111; 

86,  105;  87,  73;    88,  73;   89,  93;  90, 


83;  91,  104;  92,  106;  93,  114;    94,  104; 

95,  116;  96,  100|  97,  135;  98,  141;  99, 
160;  1900,  183. 

Engineers  in  Charge: 

Lt.  Col.  J.  Newton,  1872.  Report,  73, 
941. 

Lt.  Col.  G.  L.  Gillaspie.  1883-86.  Re- 
ports, 83,  588;  84,  758;  85,  763. 

Lt.  Col.  W.  McFarland,  1886.  Report, 
86,  760. 

Lt.  G.  McC.  Derby,  1886-89.  Report, 
87,776;  (Capt.)  88,662. 

Capt.  T.  L.  Casey,  1889-94.  Reports, 
89,  839;  90,  863;  91,  1001;  92,  889; 
93,  1123;  94,  815. 

Lt.  Col.  G.  L.  Gillespie,  1895.  Report, 
95   987. 

Maj.  H.  M.  Adams,  1896-97.     Reports, 

96,  793;  97,  1147. 

Maj.  A.  M,  Miller,  1898.  Report,  98, 
1067. 

Col.  J.  W.  Barlow,  1899-.  Reports, 
99,  1310;  1900,  1511. 

Assistants: 
J.  H.  Strie<linger,  73,  942. 
A.  Zoller,  73,  942. 
A.  Doerflinger,  73,  942. 

Operations*. 

1§§^§3.  1,863  c.  y.  dredged  from 
the  channel,  83,  589. 


a  Expenditures  under  permanent-indefinite  appropriation  provided  by  act  of  July  6, 188*.  for  oper- 
ating and  Iceepiug  in  repair  canals  and  other  public  works. 
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l§§3-84.  112,299  c.  y.  dredged  from 
the  channel,  84,  758. 

1  §93-93.  14,999  c.  y.  dredged,  98, 
1124. 

l§95-96.  20,339  c.  v.  dredged,  96, 
794. 

1996-97.  12,222  c.  y.  dredged,  97, 
1148. 

1899-1900.  14,500  c.  y.  dredged, 
1900,  1511. 

Physical  cliaracteiistles. 

The  bed  of  the  harbor  clay  and  fine 
sand.  Maximum  velocity  of  tidal  cur- 
rent 0.50  knot  per  hour.  Exposed  to  the 
waves  daring  northerly  gales.  78,  941, 
942. 


Description  of,  88,  662. 
Tidal  obeervatione,  98,  1123. 
Channel  sabject  to  shoahng,  96,  988; 

97,  1148;  98,  1067. 

Projects. 

By  Lt.  Col.  Newton,  1873,  channel, 
4,700  f.  in  length,  200  f.  in  width,  m.  1.  w. 
depth  of  8 1;  estimate,  $30,475,  78,  942. 
Revised  as  to  cost,  1884,  to  $40,475,  84, 
759;  87,  776;  91,  1002. 

Surreys. 

Under  direction  of  Lt,  Col.  Newton, 
1872-73,  by  J.  H.  Striedinger,  A.  Zoller, 
and  A.  Doerflinger.    Report,  78^  941. 

Survey  made  oy  Capt.  Casey  m  1892, 

98,  1123. 


MLEV  IVEST  HARROR,  F1.A. 


Appropriations. 

1882,  $25,000,  88,  972. 
2,500,  86,  1145. 
25,000,  88,  1093. 
40,000,  90,  1580. 
75,000,  92,  1376. 
80,000,  95,  1548. 
80,000,  96,  1326. 
25,000,  99,  1611. 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1899, 


Total,  352,500 

Commerce. 

Benefit  to  commerce  of  improvement, 
68,  518. 

Advantages  that  would  follow  the 
deepening  of  Northwest  Bar,  89,  1336. 

Contracts. 

1§83.  8.  N.  Kimball,  dredging,  $1.30 
per  c.  y.,  88,  972. 

1890-91.  R.  G.  Ross,  stone,  $1.90 
per  0.  y.,  91,  1641. 

1893.  R.  G.  Ross,  stone,  $2.58  per 
c.  y.,  quarry  chips,  $2.40  per  c.  y. 
($65,000),  98,  1660. 

1894.  R.  G.  Ross,  stone,  $3.80  per 
B.t.  ($38,000),  95,  1548. 

1897.    R.  G.  Ross,  stone,  $1.57  per  t., 

97,  1557. 

1899.  R.  G.  Ross,  stone,  $2.17  per  t. 
($32,550,)  99,  1611. 

Engineers. 

Chief  of  Engineers.  Reports,  68, 56; 
81,  189;  82,  185;  88, 187;  84, 195;  85, 
195;  86,  194;  87,  156;  88,146;  89,168, 
1328;    90,  150,  582;   91,   188;  92,    186; 

98,  204;  94,  189;  95,  215;  96, 192;  97, 
244;  98,  248;  99,  275;  1900,  314. 

Board  of  Engineers.  Convened  at 
St.  Augustine,  Jan.  31,  1889,  to  examine 
and  report  upon  Capt.  Black's  plan  for 
improvement  of  Kev  West  Harbor.  Re- 
ports, 89,  1329;  90,  1581,1583.  (Col. 
Abbot,  Lt  Col.  Hains,  and  Capt.  Bixby. ) 


Engineers  in  Charge: 

Col.  J.  H.  Simpson.  Report,  68,  517, 
520. 

Maj.  A.  N.  Damrell,  1881-85.  Reports, 
82,  1314;  88,  972;  84,  1166. 

Capt.  W.  T.  Rossell,  1885-86.  Report, 
86,  1267. 

Capt.  W.  M.  Black,  1886-92.    Reports, 

86,  1144;  87,  1221;  88,  1092;  89,  1324, 
1333;  90,  1578;  91.  1640. 

Maj.  J.  C.  Mallery,  1892.  Report, 
92   1374. 

Lt.  A.  M.  D'Armit,  1893.  Report,  98, 
1657. 

Maj.  T.  H.  Handbury,  1894-95.  Re- 
ports, 94,  1230;  96,  1546. 

Lt.  Col.  W.  II.  H.  Benyaurd,  1896-97. 
Reports,  96,  1325;  97,  1555. 

Lt  C.  H.  McKinstry,  1898-99.  Re- 
ports, 98,  1371,  (Capt)  99,  1610. 

Capt.  T.  H.  Rees,  1900-.  Report, 
1900,  1983. 

Assistants: 

Lt.  VV.  R.  Livermore.   Report,  68,  520. 

T.  L.  Harrison.     Report,  82,  1315. 

J.  W.  Sackett.  Reports,  87, 1226;  89, 
1326,  1333;  90,  1594. 

Estimates.     (See  Plans  and  Projects, ) 

By  Col.  J.  H.  Simpson,  dredge  and 
operating  same  four  years,  $165,941,  68, 
56,  520.  For  two  dredges  and  operating 
same  four  years,  $217,272,  68,  56,  520. 

Operations. 

lll§3-84.  15,692  c.  y.  dredged  from 
the  cut  through  the  bar  in  formation  of  a 
cut  60  f.  wide  and  15  f.  deep,  84,   1167; 

87,  1221. 

1886-§7.  Survey  of  entrance  to 
harbor,  87,  1221. 

1  §90-9 1 .  1 ,  160  c.  y .  stone  deix)8ited 
in  jetty,  91,  1641. 

1891-93.  26,822  c.  y.  stone  depos- 
ited in  the  jetty,  92,  1375. 
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1 S99-93.  2,969  c.  y .  stone  depoflite<l 
in  jettv,  98.  1659. 

1893-94.  20,862c.  y.  stone  depoeiteii 
in  jetty  and  Pinnacle  Rocks  removed  from 
the  main  ship  channel,  94,  1231. 

1S94-95.  16,336  tons  of  stone  de- 
posited in  jetties,  96,  ]547. 

1995-96.  1,000  tons  of  stone  de- 
posited, 96,  1326. 

1997-98.  14,980  tons  stone  depos- 
ited in  westerly  jetty,  98,  1372. 

1898-99.  28,416  tons  stone  depos- 
ited, 99,  1610. 

1899-1900.  10,503  tons  stone  de- 
posited, 1900,  1983. 

Physical  eharacterlstlet. 

Description  of,  68,  518,  521;  87, 
1222. 

Tidal  volumes  and  velocities,  87, 1223, 
1229. 

Description  of  Florida  Keys,  88,  1092; 
89,  1324. 

Current  observations,  89,  1333;  90, 
1594. 

Plant.     (See  Etiimates  and  Projects. ) 

By  Col.  J.  H.  Simpson,  channel  300  f. 
wide,  18  f.  deep,  and  9,000  f.  long,  68, 56, 
519. 

By  Capt.  Black,  1887,  dike  or  break- 
water along  the  west  side  of  the  bar. 
Estimate,  1590,000.    87,  1224,  1226. 

ProJeeU.     (See  Egtimaies  and  Plans, ) 

By  Capt.  Damrell,  1882,  cut  300  f,  wide 
at  top  and  17  f.  deep  at  m.  1.  w.,  north- 
west channel;   estimate,  1140,000,   82, 


1314.  Channel  60  f.  wide  and  15  f.  deep 
formed  in  1883-84,  84,  1167;  87,  1221. 

By  Capt  Black,  1887,  formation  and 
maintenance  of  a  channel  across  the  bar 
17  f.  deep  at  m.  1.  w.,  with  a  dike  along 
its  western  side,  rock  removal  and  dredg- 
ing; estimate,  $608,000,  88, 1093. 

By  Board  of  Engineers,  1890,  stone  jetty 
along  the  submerged  reef  on  the  north- 
east side  of  the  Northwest  Passage  near 
ita  northerly  end,  the  ietty  to  be  raised 
approximately  to  the  level  of  m.  1.  w.; 
a  westerly  jetty  to  be  constructed  if  found 
necessary;  esUmate,  1500,000,  90,  1587; 
92,  1375. 

By  Lt.  Col.  Benyaurd,  1897,  for  the  lo- 
cation of  a  westerly  jetty,  as  provided  in 
the  original  project  of  1890,  07,  1556. 

Surreys. 

By  J.  Rodgere,  1851,  68,  521. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made,  1882,  under  direction  of  Capt 
Damrell,  82,  1314. 

Survey  ordered  by  act  of  Aug.  5,  1886, 
made  under  direction  of  Capt.  Black,  87, 
1221. 

Survey  of  the  bar  made  by  Lt.  D*  Armit, 

1895,  96,  1547. 

Survey  made  by  Lt  Col.  Benyaurd, 

1896,  07,  1556. 

Survey  made,  1900,  by  Capt  McKins- 
try  (Maps),  1900,  1983. 

Of  Northwest  Channel  Bar,  87,  1234. 
02,  Atlas,  66,  67;  93,  1658;  95,  1548; 
96,  1326;  09,  1610;  1900,  1984. 


KUiEi  TAN  KIJLL..     (See  Statm  Idand,  New  Jersey  ChanneL) 

KIHACm  RIVER.     (See  Red  River ,  Tex,,  Ark.,  and  La.) 

KINGSTON  HABROR,  MASS. 


Appropriation. 

1892,  $10,0P0,  98,  782. 

Commerce. 

Not  unimportant,  91,  686. 

Contracts. 

1 993.  National  Dredging  Co. ,  dredg- 
ing, 24  cents  per  c.  y. ;  removal  of  bowl- 
ders over  3  t.,  $15  (37,500  c.  y.),  03,782. 

Enf^neen. 

Chief  of  Engineers.  Reports,  9 1 ,  47; 
98,  50;  94,  47;  95,  52. 

Engineer  in  Charge.  Lt.  Col.  S.  M. 
Mansfield,  1890-95.  Reports,  01,  686, 
98,  781;  94,  562;  95,  637. 

Assistant.  T.  T.  H.  Harwood.  Re- 
port, 91,  688. 


Operations. 

1999-93.  30,000  c.y.  dredged.  Pro- 
ject completed.    98,  781. 

Ptaytleai  characteristics. 

Description  of,  91,  685. 

Projects. 

By  Lt.  Col.  Mansfield,  1891,  channel  6  f. 
deep  at  m.  I.  w.  and  100  f.  wide  up  to  the 
Cordage  Co.*s  wharf  in  North  Plymoath; 
estimate,  $10,000,  91,  687. 

By  Lt  Col.  Mansfield,  1892,  for  the  ose 
of  availahle  funds  to  complete  improve- 
ment, 98,  781. 

Surrey. 

Survey  ordered  by  act  of  Sept  19, 1890, 
made,  1891,  under  direction  of  Lt  Col. 
Mansfield,  91,  687. 

M\ps,  91,688. 


KlSKimiNETAS  RIVER.     (See  PiOsburg,  Pa.;  Omemaugh  Ricer.) 
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CoBiHiei'ce. 

Unimportant,  89,  2497. 

Engineers. 

Chibf  of  £ngineebs.    Reoort,  89, 352. 
£noinseb    in    Chabgb.     Maj.  W.  H. 
Heuer,  1888.     Report,  89,  2495. 


Plijrsieal  eharaeterftlleii. 

Description  of,  89,  2495. 

Surveys* 

Examination  ordered  b^  act  of  Aug.  11, 
1888,  made  1888,  under  direction  of  Maj. 
Heuer  (see  Onnmerce),  89,  2495. 


iULiASKIJIME  RITER.     (See  Ymrngs  and  Kkuikuine  rivers,  Oreg. ) 

KliOXTUXiE.     (See  Tennessee  River. ) 
ROOTEMAI  RITER,  IDAHO  AIVD  MOIVTAJWA. 


Appropriations. 

1896,  ^,000,  96,  3390. 

1897,  5,000,  97,  3080. 

Total,        10,000 

Commerce. 

Description  of,  93,  3457;  95,  3490. 

In  1892  there  were  indications  that  it 
woald  increase  rapidly,  93,  3458:  93, 
3456. 

In  1895  the  traffic  from  Jennings  to  the 
international  boundary  line  of  consider- 
able importance,  97,  3483. 

Engineers. 

Chief  op  Enoinsers.  Reports,  93, 
446;  95,  458,  469;  96,  417;  97,  521, 523; 
98,  521;  99,  612,  613;  1900,  691. 

Engineers  in  Charge: 

Capt.  T.  W.  Symons,  1893-95.  Reports, 
98,  3456;  95,  3489,  3515. 

Capt  H.  Taylor,  1896-.  Reports,  96, 
3390;  97,  3467,  3482;  98,  3078,  3079;  99, 
3276,  3277;  1900,  4500. 

Assistant.  J.  M.  Clapp.  Report,  99, 
o278. 

<>peratlons. 

1  §96-97.  About  160  snags  and 
obstructions  removed,  97,  3467. 

1  §97-9§.  About  400  snags  removed, 
98,  3078;  points  which  produced  dam- 
ming effect  above  Jennin^  cut  off,  and 
1,859  c.  y.  rock  removed,  98,  3080. 

189§-99.  Nearly  300  c.  y.  rock 
removed,  completing  project  for  river 
above  Jennings  (maps),  99,  3277. 

Pliysieai  etaaraeterl§tlet. 

Description  of,  93,  3457;  95,  3490; 
97,  3482. 

The  river  rises  in  British  Columbia, 
flows  through  Montana  and  Idaho  into 
Kootenai  Lake,  thence  ioto  the  Columbia 
River,  of  which  it  is  one  of  the  main 
branches.  Fry,  about  60  miles  distant 
from  the  boundary  line,  is  the  head  of 
navigation    of    the  lower  river.       The 


country  through  which  it  passes  is  one 
of  the  richest  in  minerals  in  the  world. 
For  about  3  months  in  the  year  it  freezes 
up.    93,  3457. 

Above  Jennings  navigation  is  impeded 
by  rocks  in  the  channel,  97,  3482. 
Jennings  is  a  small  town  situated  where 
the  river  turns  from  its  southerly  course 
from  British  Columbia  to  the  west,  95, 
3490, 

Projects. 

In  1895  Capt.  Symons  estimated  it 
would  cost  $5,000  to  improve  the  river 
between  Bonners  Ferry  and  the  inter- 
national lx)undary  line,  96,  3515;  by  the 
removal  of  snags  and  other  obstructions; 
the  project  adopted,  96,  3390. 

In  1897  Capt.  Taylor  estimated  it  would 
cost  $5,000  to  improve  the  river  above 
Jennings,  97,  3483;  by  bre^iking  up 
and  removing  rocks,  and  by  cutting  on 
]K)ints  which  produc'e<l  damming  effects, 
so  as  to  reduce  the  velocity  of  the  (current 
and  thereby  enable  boats  to  navigate 
with  greater  ease  and  less  danger, 
adopted,  98,  3079. 

Surreys. 

Examination  from  Pry  to  the  interna- 
tional boundary  line  ordered  by  act  of 
July  13,  1892,  made  in  the  same  year  by 
Capt.  Svmons  (report  favorable),  93, 
3456. 

Examination  from  Jennings,  Mont., 
to  the  international  boundary  line  orderetl 
by  the  Chief  of  Engineers  in  1895,  and 
made  in  that  year  by  Capt.  Symons 
(report  favorable)  ,95,  3489. 

Survey  of  river  between  Bonners  Ferry 
and  the  international  boundary  line, 
ordered  by  act  of  Aug.  17,  1894,  made 
in  that  year  by  Capt.  Symons  (see  Proj- 
ects), 95,  3515. 

Survey  with  a  view  to  the  removal  of 
snags  above  Jennings,  ordered  by  act  of 
June  3,  1896,  made  1897,  by  Capt.  Tay- 
lor (see  FrojecU),  97,  3482. 

Maps.   .99.3278. 


E.A  BELLE  HARBOR.     (See  Jmc  La  BeU^  Ilarlnrr,  Mich.) 
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Commerce. 

Important,  66,  iv,  90. 

Enfflneer*. 

Chief  of  Enoinekrs.  Reports,  66,  iii, 
9,  34,  iv,  86;  85,  307. 

Enginekrs  in  Charge: 

Maj.W.F.RaynoldB,  1866-67.  Reports, 
66,  iv,  85,  86,  90;  67,  256. 

Lt.  Col.  J.  W.  Barlow.     Reports,  85, 

2005,2007. 

E<effl0latloii« 

By  act  of  Congress  July  3, 1866, 100,000 
acres  of  land  granted  to  the  State  of 
Michigan  to  aid  in  (construction  of  canal, 
dimensions  to  be  at  least  100  f.  wide  at  top 
and  75  f.  wide  at  lx)ttom,  and  carrying  at 
least  12  f.  of  water,  66,  iv,  86. 

Physical  ctaaracterliitlcMi. 

General  characteristics  of  locality,  66, 
iii,  9,  iv,  a5,  86;  85,  2006. 

Light  and  unstable  nature  of  the  sand 
to  be  excavated,  66,  iii,  9,  iv,  85,  86. 

Plans. 

By.  Maj.  Raynolds,  1866,  sheet  piling 
and  dredging  m  canal  cut,  $92,000  (in- 
creased to  $250,000  for  i)ier  extension 
and  increased  depth,  67,  256),  66,  iii,  9, 
iv,  86. 

By  Col.  Barlow,  1885,  repairs  to  piers 


and  canal  built  by  a  corporate  cominny, 
and  for  deepening  the  channel  by  dredg- 
ing between  the  piers  and  through  the 
canal.  Estimated  cost,  $25,000.  Or  for 
the  construction  of  a  harbor  of  refuge,  pro- 
viding for  a  channel  of  entrance  thereto 
18  f.  deep.  Estimate,  $114,000.  85,2008, 
2009. 

Private   aDd   corporate   urorfc. 

(See  Plans. ) 

By  the  Lac  La  Belle  Harbor  Improve- 
ment Co.,  a  canal  111  f.  wide,  and  with  a 
minimum  depth  of  8 J  f.,  excavated,  con- 
nectingthe  waters  of  Lake  Superior  and 
Lac  LflLBelle,and  2  piers,  covering  theLake 
Superior  entrance  of  the  canal,  Duiit,  the 
one  on  the  north  side  227  f .  long,  on  south 
side  440  f.  long,  66,  ii,  9,  iv,  85.  Project 
and  estimate  of  the  company's  en^eer 
for  completion  of  the  work,  dredging  to 
12  f.  in  cut  and  extension  of  north  pier 
373  f.,  of  the  south  pier  196  f.,  66,  iv,  85. 
Estimate,  additional,  for  completion, 
$22,400,  66,  iv,  85. 

To  Aug.,  1866,  $68,100  spent  by  private 
enterprise,  66,  iv,  85. 

SurTejrt. 

Ordered  by  act  of  July  5,  1884,  made 

under  direction  of  Col.  Barlow,  85, 2005. 

Examination  by  Maj.  Rayuolds,  66,  iv, 

85,  86. 


LACROSSE,  WIS.     ( See  MimMippi  River. ) 
liAFOURCHE  BAYOIT9  L.A.a~(See  DmialdiKmmJU  to  Rio  Grande.  River,  dr.) 

Increase  in  number  of  vessels  following 
improvement,  88,  1249. 

Frobable  reduction  of  freight  rates  if 
slack-water  navigation  were  to  be  adoptr 
ed,  88,  1249. 

Descri ption  of ;  in  1 894-95  most  of  it  was 
carried  in  flatboats,  but  when  steamboats 
were  able  to  run  through,  the  freight  rates 
were  much  lower,  95,  1751. 

Commerce  weatly  benefited  by  im- 
provements, 07,  1758. 

Contracts. 

1SS9.  J.  H.  Gardner,  dredging,  43 
cents  per  c.  v.,  89,  1487. 

1995.  E.  A.  Burris,  furnishing 
dredge,  $64  per  day,  95,  1752. 

1 596.  H.  Camors,  furnishing  dredge, 
$49  per  day,  96,  1495. 

1597.  F.  Beck,  furnishing  dredge  to 
work  16  hours  each  day  with  two  crews, 
$64.50  per  8  hours,  98,  1470. 

1899.  J.  K.  Burriss,  hire  of  dreilge, 
$78  per  dav  ($8,592),  1900,  2250. 


Appropriations. 

1852, 

$2,500  (survey),  act  Aug.  .'W. 

1878, 

10,000,  78,  85. 

1879, 

10,000,  79,  107. 

1880, 

«>  5,000,  80,  1162. 

1884, 

5,000,  84,  1281. 

1888, 

50,000,  88,  1249. 

1890, 

50,000,  90,  1745. 

1892, 

50,000,  92,  1489. 

1894, 

40,000,  95,  1752. 

1896, 

25,000,  96,  1494. 

1899, 

7,500,  99,  1842. 

Total,  255,000 

Commerce. 

Commercial  importance  of  the  bayou, 
74,  766,  768;  of  country  adjacent  to  the 
bavou,  74,  768;  74,  769. 

List  of  obstructions,  74,  767. 

Importance  of  improvement,  80,  1161; 
84   1281 

Interests  affected,  86,  1269,  1274;  87, 
1366. 


a  Examination.— Report  (unfavorable)  Oct.  8, 1845.    Survey.— Report  Feb.  12, 1853;  estimate.  S31,5W- 
(H.  TH>e.  No.  4K2.  55th  Ck)ng.,  2d  hcss.) 
''$500  to  be  applied  to  removal  of  pier  at  DonaldNonville,  81,  387. 
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liAFOlTRCin:  BAYOIJ,  liA.— Continued. 


11NIO.  J.  J.  Keegan,  hire  of  dredge, 
$65  per  day,  1900,  2250. 

Engineers. 

Chief  OF  Eng^neebs.  Reports,  73, 66; 
74,  74;  78,  84;  79,  107;  80,  144;  81, 
196;  82, 192;  88,  211;  84,  214,  216;  86, 
221;  86,  219;  87, 182,  188;  88, 168;  89, 
196,  202;  90, 177;  91,  224;  92,  217;  98, 
242;  94,  223;  95,  248;  96,  217;  97,  281; 
98,  272;  99.  323;  1900,  367. 

Enginbebs  in  Charge: 

Maj.  C.  W.  Howell,  1873-81.  Reports, 
74,765;  78,613;  79,901;  80,1161;  81, 
1299. 

Maj.  A.  Stickney,  1881-84.  Reports, 
82,  1384;  88,  1126;  84,  1280,  1291. 

Capt  T.  Turtle,  1884-85.  Report,  86, 
1408. 

Maj.  W.  H.  Heuer,  1885-87.  Reports, 
86,  1408;  86,  1266;  87,  1365. 

Capt.  W.  L,  Flak,  1888-91.  Reports, 
88,  1248;  89,  1485,  1531;  90,  1742. 

Maj.  J.  B.  Quinn,  1891-99.  Reports, 
91,  1821;  92,  1487;  98,  1814;  94,  1356; 
96,  1750;  96,  1493;  97,  1757;  98,  1468; 
99  1842. 

Maj.  H.  M.  Adams,  1900-.  Report, 
1900,  2249. 

Assistants: 

R.  B.  Talfor.    Report,  74,  766. 

H.  Stewart.     Report,  84,  1292. 

Lt,  O.  T.  Crosby,  86,  1408.  Report, 
86,  1267. 

EsUmatet.     (See  Plans  and  Projects.) 
By  R.  B.  Talfor,  for  dredging  and  re- 
moval  of    snags,   stumps,   and    wrecks, 
$100,100,  74,  767. 

Operatlonn. 

187»-79.  Wrecking-flat  built;  169 
obstructions  removed  from  the  channel, 
79,  901. 

1S70-SO.  827  snags,  stumps,  and 
logs,  and  10  wrecks  removed  by  hired 
labor,  80,  1161. 

1880-§1.  771  snags,  stumx)s,  and 
logs  removed  by  hired  labor,  81, 1299. 

18§l-§2.  1,283  obstructions  remov- 
ed by  hired  labor,  82,  1384. 

l9§3-§3.  487  obstructions  removed 
by  hired  labor,  83,  1126. 

18S4-§5.  Removal  of  ol^structions 
by  hired  labor,  86,  1408. 

18§5-§6.  Completion  of  survey 
ordered  in  1882,  86,  1266. 

18§§-§9«  Dredging  and  removal  of 
obstructions  resumed,  89,  1487. 

l§S9-90.  37,944  c.  y.  dredged; 
snags,  and  flat  and  steamboat  wrecks 
removed  from  the  channel,  90,  1743. 

1§90-91.  Dredging  by  hired  labor, 
91   1822. 

1991-^92.  95,984  c.  y.  dre<lged;  78 
stamps  and  10  wrecks  removed  from  the 
channel,  92,  1488. 


1891^93.  In  conniKrtion  with  pre- 
ceding year,  about  117,000  c.  y.  dredged, 
and  about  600  obstructions  and  29  wrecks 
removed,  93,  1815. 

1  §93-94.  About  86,000  c.  y.  dre<lge<l, 
some  obstructions  and  6  wrecks  re- 
moved, 94,  1357. 

1994-95.  About  117,000  c.  y. 
dredged,  600  obstructions  removed,  and 
16  wrecks  also  removed,  96,  1751. 

1895-96.  164,000  c.  y.  dredged, 
about  800  obstructions  and  4  wrecks  re- 
moved, 96,  1494. 

1896-97.  About  135,000  c.  y. 
dredged  and  some  obstructions  removed, 
97   1758 

1897-98.  106,000  c.  y.  dredged  and 
some  obstructions  removed,  most  of  the 
work  being  done  by  contract,  but  some 
by  Govemment  dredge,  98,  1469. 

1898-99.  126,005  c.  y.  dretlged  and 
199  obstructions,  including  the  wrecks  of 
several  coal  barges,  removed,  99,  1842. 

1899-1900.  Bars,  wrecks,  and 
other  obstructions  between  Donaldson- 
ville.  La.,  and  a  point  8  miles  below  re- 
moved, 1900,  2249. 

Pliystcal  cliaraeterlstlcti. 

Causes  of  crevasses,  74,  767. 

Continued  raising  of  levees  necessary, 
74,  767,  769. 

Action  of  floods  in  bayous,  86,  1271. 

High-water  slopes,  86,  1272. 

Sediment,  86.  1273. 

Description  of,  93,  1814;  96,  1751. 

During  eight  months  in  the  year,  when 
the  Mississippi  is  high,  the  bayou  is  nav- 
igable by  the  largest  steamboats,  but 
during  extreme  low  water  navigation  is 
entirely  suspended,  even  for  flatboats 
drawing  over  2  feet,  93,  1814. 

Subject  to  shoaling,  which  makes 
dredging  slow  and  unsatisfactory,  93, 
1814;  94,  1357;  96,  1751. 

Plans.     (See  Efiimaies  and  Projects. ) 

By  R.  B.  Talfor,  dredging  and  removal 
of  snags,  stumps,  and  wrei^ks,  to  give  a 
3-foot  channel  from  Parrs  Canal  to  Don- 
aldsonville,  74,  767.  For  the  construc- 
tion of  a  lock  at  the  head  of  the  bayou, 
and  converting  it  into  a  tidewater  cimal, 
74,  768. 

By  Maj.  Howell.  1.  Construction  of 
lock  and  dam  at  head  of  bayou.  2.  See 
Projects,  74,  769.  Comparison  of  differ- 
ent plans,  74,  769,  770. 

ProJecl§.    (See  Estimates  and  Plans. ) 

By  Maj.  Howell,  1879,  relief  of  flood 
gorge  by  removing  stumps  and  snags 
Thibodauxville  to  Parrs  Canal,  estimate 
$10,000,  74,  769,  770.  For  dredging  Up- 
per Bayou  to  a  depth  of  4  feet,  79,  901; 
81,  196. 
By  Capt.  Turtle,  1884,  continuation  of 
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the  project  of  1879  from  the  point  where 
wort  wan  8ii8i)ende<l  in  1883. 

In  1889  operationH  were  continued 
under  Maj.  Heuer's  project  of  1886  for 
the  improvement  of  Hayou  Lafourche  by 
the  couHtruction  of  a  lock  at  Donaldaon- 
ville  to  connect  with  the  Miasissippi 
River,  converting  the  bayou  into  a  salt- 
water canal,  with  dredging  in  the  bayou 
so  as  to  form  a  channel  5  f.  deep  and  75  f. 
wide;  eHtimate  $450,000,  with  annual  cost 
of  maintenance  of  $8,000, 86, 1267,  1274, 
1276;  87, 1366;  92,  1488. 

By  Maj.  Quinn,  1896,  modifying  the 
project  of  1886  for  lock,  etc.,  to  provide 
lor  holding  that  project  in  suspension, 
and  for  restricting  operations  to  mainte- 
nance by  dredging;  estimate  $25,000  an- 
nually, 97, 1758. 

By   Maj.   Quinn,   1899^  subproject  to 


expend  the  appropriation  of  1899  to 
maintain  low-water  navigation,  with 
dredging,  99,  1842. 

Project  further  modified,  1900,  to  per- 
mit expending  remaining  money  on 
dredging  to  maintain  flatb^t  navigation 
during  low  water,  1900,  2249. 

Surreyfi. 

By  R.  B.  Talfor,  1873-74.  Report,  74, 
766. 

Ordered  by  act  of  Aug.  2,  1882,  84, 
216;  made  under  direction  of  Capt.  Stick- 
ney,  1883,  84,  1291.  Line  of  levels  in- 
complete, 84, 1292;  completed,  86, 1266, 
1268. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Capt.  Fisk,  89,  1531. 

Maps.     86, 1268. 


LAORANOE  BAYOr.     (See  Ch(>ciawhaichee  River,  Fla.;  Holmes  River,  FUu) 


Approprlatlonn. 

1882,  «  $2,000,  83,  1000. 
\ms,  2,000,  86,  1179. 
188H,  ft  3,000,  88,  116:1 
1890,   <•  3,000,  90,  1626. 


Total,  d  10,000 

Commerce. 

Amount  of,  to  be  l)enefited  bv  improve- 
ment, 82,  1318. 
Small,  1893,  98,  1706. 

Enfffneers. 

Chief  of  Engineers.  Reports,  81, 
189;  82,  185;  83,  192;  84,  201;  85,  206; 
86,  204;  87,  164;  88,  152;  89, 176;  90, 
158;  91,  200;  92, 196;  93,  217;  99,  295; 
1900,  336. 

Engineers  in  Charge: 

Maj.  A .  N.  Damrell,  1881-85.  Reports, 
82,  1318;  83,  1000;  84,  1192. 

Capt.  R.  L.  Hoxie,  1885-89.  Reports, 
85,  1312;  86,  1179;  87,  1268;  88,  1162. 

Caj)t.  P.  M.  Price,  1889-93.  Reports, 
89,  1375;  90,  1625;  91,  1704;  92,  1407; 
93,  1705. 

Capt.  C.  A.  F.  Flagler,  1899-.  Reports, 
99,  1666;  1900,  2116. 

Assistants: 
H.  Haines.     Report,  82,  1318. 
J.  E.  Turtle.     Reiwrt,  91,  1705. 

Operations. 

188;i-§4.  208  snags,  logs,  and  trees 
and  3,519  c.  y.  mud  removed,  84,  1192. 


1884-§ft.  Dredging  and  removal  of 
obstructions  continued,  85,  1312. 

1890-91.  2,671  overhanging  trees 
cleared  from  the  banks  and  270  snags  and 
logs  removed  from  the  banks,  91, 1706. 

1889-1900.  Over  8,000  snags  and 
other  obstructionB  removed,  1900,  2117. 

Plijrsleal  etaaraeteristles. 

Description  of,  89,  1375;  90, 1626;  99, 
1666. 

Plans. 

By  Capt.  Price,  1889,  giving  a  41-f.  navi- 
gation through  Lagrange  Bayou  an<i 
clearing  snags  and  logs  from  Holmes 
River;  estimate,  $15,222,  89,  1375. 

Projects. 

Bv  Maj.  Damrell,  1881,  improvement 
of  the  ba^ou  bv  deepening  the  channel 
through  it  to  tne  depth  of  4^  f.  exist- 
ing through  the  *' Narrows;"  estimate, 
$19,944;  82,  1318;  87,  1268. 

In  1891,  after  the  expenditure  of  $10,- 
000,  Capt  Price  recommended  that  no 
further  appropriations  be  made  until  the 
necessities  of  commerce  required  it,  91, 
1705;  92,  1408. 

Surrey. 

Examination  ordered  by  act  of  Mar. 
3,  1881,  made,  1881,  under  direction  of 
Capt.  Damrell,  82,  1318. 

Examination  of  Lagrange  Bayou  and 
Holmes  River,  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  direction  of  Capt 
Price,  89,  1375. 


LAOIJIV  A  MADRE,  TEX.     (See  Brazos  Santiago  Harbor. ) 


a  Part  of  «20,000.  «18,000  of  which  waa  for  Choctawhatchee  River. 

olncmdlng  Holmes  River  to  Vernon. 

«•  Continuing  work  on  Holmes  River. 

dAct  of  1899  reappropriated  W,«39.20,  which  had  been  returned  to  the  Treasury,  09. 1667. 
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liAKE  BATOV  PICRRE,  JLA.    (See  Red  Biver.) 

LAKE  BI8TENEAIJ9  liA.     (See  Bawm  Loggy,  Lake  BifAeneau,  and  the  Dot- 

cheat,  La,) 

LAKE  BVBNSIDE.     (See  Pearl  River,  Mm. ) 

ElAKE  €A£i1J]IIET.     (See  Calumet  River  to ,  lU.) 

LAKE  CANNASAmEB,  LA.     (See  Red  River. ) 

LAKE  CKAMPLAIN.     (See  0<yrdm»  Landing,  Vt.;  N(yrth  Hero  Harbor,  VL; 

Port  Henry,  N.  Y.;  Rowte  Paint,  N.  Y.) 

m 

LAKE  CKAHPLAIN.    (Channel  beturcen  Nortli  and  §outta  Hero 

Islands.)  a 


Appropriations. 

1836,  $15,000,  act  July  4. 

1837,  6,000,  act  Mar.  3. 
1888,      10,000,  89,  2445. 


Total,     31,000 

Commerce. 

In  1897  two  steamers  carrying  freight 
and  passen^rs  each  passed  through  the 
channel  daily  daring  the  season  of  navi- 
gation, 07,  3299. 

Engineers. 

Chief  of  Engineers.    Reports,  81 ,  115; 
82,  116;  87,  317;  88,  287;  89,  340;  90, 
307;    97,  480;  98,  128. 
Enqinebbs  in  Charge: 

Maj.  G.  L.  Gillespie.    Report,  82,  717. 

Maj.  M.  B.  Adams,  1887-89.  Reports, 
97,  2412;  89,  2444;  90,  2876. 

Maj.  W.  S.  Stanton,  1897.  Report,  97, 
3299. 

AssiaTANTs: 
D.  White.     Report,  82,  718. 
J.  C.  Churchill.     Report,  87,  2413. 


Operations. 

18§9-90.  17,326  c.  y.  dredged,  90, 
2877. 

Physleal  ebaracterlstles. 

Description  of,  82,  717;  87,  2413;  97, 
3299. 

Projects. 

By  Maj.  Gillespie,  to  widen  the  exist- 
ing channel  to  250  f.  by  dredging;  esti- 
mate, $8,000,  82,  718,  719. 

By  Maj.  Adams,  1886,  for  the  forma- 
tion of  a  dredged  channel  150  f.  wide  and 
10  f.  deep;  estimate,  |14,300,  87,  2413. 

Surreys. 

Ordered  by  act  of  Mar.  3,  1881,  and 
Senate  resohition  of  Jan.  13,  1887,  made 
under  direction  of  Maj.  Gillespie,  82, 717. 
Also  Maj.  Adams,  87,  2412. 

Examination  to  ascertain  char&cter  of 
obstructions  said  to  exist,  made,  1897,  by 
Maj.  Stanton,  97,  3299. 


LAKE  CHAMPL.AI1V,  M.  Y.  AIVD  TT.    (Breakwaters.) 


Engineers. 

Chibf  of  Engineers.    Report,  93, 419. 

Engineer  in  Charge.  Maj.  M.  B. 
Adams,  1893.    Report,  98,  3202. 

Remarks  on  this  report. — Capt.  W.  L. 
Marshall,  93,  3209;  Maj.  E.  H.  Ruffner, 
93,  3209;  Maj.  Wm.  Ludlow,  93,  3210. 

tarrey. 

In  1892  the  Chief  of  Engineers,  on  the 


recommendation  of  the  division  engineer, 
called  on  Mai.  Adams  to  prepare  and  sub- 
mit a  comprehensive  report  of  his  method 
of  constructing  breakwaters  in  Lake 
Champlain,  which  the  division  engineer 
thought  might  be  followed  to  advantage 
in  the  construction  of  breakwaters  on  the 
Great  Lakes,  98,  3202. 
Maps.    93,  3208. 


L.AKJB  C0A1IIPL.AI1V,  N.  Y.  AlVB  VT.     (Narrows.) 


Appropriations. 

1886,  130,000,  87,  2412. 
1888,  b  15,000,  88,  2103. 
1892,  18,500,  92,  2615. 
1899,       5,000,  99,  1292. 


Total,    68,500 

a  Sometimes  called  the  "Gut." 


Commerce. 

Description  of,  85,  2310. 

Contracts. 

1§§6.  L.  Whitney,  rock  removal  at 
the  Elbow,  87,  2412.  J.  L.  Johnson, 
dredging  in  Kinyons  Bay,  87,  2412. 

Z>From  Benson  to  Whitehall. 
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n 


1993.  Lynch  &  Hannan,  dredging, 
15  cents  per  c.  y.  ($13,800),  03,  3201. 

1§96.  Lynch  &  Hannan,  removal 
of  sanken  logR  and  stumps,  at  50  cents 

re.  V. ;  dredging,  at  19i  cents  per  c.  y. 
$4,500],  96,  3r71. 

1899.  W.  J.  Dalv,  dredging,  20  centa 
per  c.  y.,  1900,  1486. 

Enfi^neers. 

Chiep  op  Engineers.  Reports,  85, 
357;  87,  316;  88,  289;  89,  343;  90,  309; 
91,  387;  92,  365;  98,  418;  94,  392;  96, 
428;  96,  384;  97,  481;  98,  130;  99,  150; 
1900,  170. 
Engineers  in  Charge: 

Lt.  Col.  H.  M.  Robert.  Report,  85, 
2310,  2314. 

Maj.  M.  B.  Adams,  1887-92.  Reports, 
87,  2411;  88,  2102;  89,  2452;  90,  2883; 
91,  2937;  92,  2614. 

Capt.  S.  S.  Leach,  1893-96.  Reports, 
93,  3201;  94,  2499;  95,  3241;  96,  3170. 

Maj.  W.  S.  Stanton,  1897.  Report,  97, 
3302. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1046. 

Col.  J.  W.  Barlow,  1899-.  Reports,  99, 
1292;  1900,  1485. 

AsHiOTANT.  W.  P.  Judson.  Report, 
85,  2312,  2315. 

Operations. 

l§§6-§7.  Rock  removal  at  the  El- 
bow and  dredging  in  Kinyons  Bay  in 
progreR^  87,  2412. 

l§§7-8§.  Dredging  under  contract 
continued,  88,  2102. 

18S9-§9.  Dredging  continued,  89, 
2453. 


18S9-90.  Dredging  continued,  90, 
2883. 

1  §93-94.  89,818  c.  y.  dredged,  94, 
2499. 

1  §96-97.  22,681  c.  y.  dredged,  and 
48  c.  y.  Ic^  removed,  97,  3302. 

1§99-1900.  40,020  c.  y.  dredged, 
1900,  1485. 

Pliirsleal  Cbaraeterintlefi. 

Description  of,  85,  2312,  2315;  97, 3302. 
Channel  subject  to  shoaling,  98,  1046. 

Projects. 

By  Lt  Col.  Robert,  1885,  formation  of  a 
channel  150  f .  wide  and  12  f.  deep  fr«m 
the  Elbow  to  Whitehall  by  dredging  and 
rock  removal,  at  an  estimated  cost  of  $30,- 
000,  85,  2312,  2313.  Also  the  formation, 
by  dredging,  of  a  channel  200  f.  wide  and 
12  f.  deep  from  Four  Channels  to  Ben- 
sons  Landing,  at  an  estimated  cost  of 
$50,000,  85,  2315,  2318;  91,  2937;  92, 
2614. 

Maj.  Miller  estimated,  1898,  the  cost  of 
completing  the  improvement  would  be 
$22,500,  and  that  $5,000  would  be  re- 
quired every  2  years  for  maintenance, 
98,  1046. 

Surreyfli. 

Ordered  by  act  of  July  6,  1884,  made 
under  the  direction  of  Lt.  Col.  Robert, 
85,  2310,  2314. 

Minor  examinations,  96,  3171:  97, 
3302. 

In  vicinity  of  Whitehall,  85,  2312;  87. 
2411. 
In  vicinity  of  Four  Channels,  85, 2316- 


LAKE  CITY,  MINN.  (Harbor  of  reftige).     (See  Lake  Pepin,  Mummppi 

River.) 

LAKE  CONNECTICUT.     (See  €kmnecticat  River.) 

LAKE  ERIE  TO  OHIO  RIVER.    (Canal  tlirougli  the    Stote   of 

Ohio). 


Appropri  atlons. 

1894,       $20,000.00,  96, 368, 2973. 
1897  (claims),   119.47,  act  July  19. 

Total,         20,119.47 

Commeree. 

Commercial  consideration,  96,  3035, 
3065. 

Engineers. 

Chief  op  Engineebs.  Reports,  96, 
368,  2973. 

Board  of  P'ngineers.  Convened  by 
S.  O.  No.  43,  1894,  at  Detroit,  Mich.,  on 

alnclading,  with  other  data,  sources  of  information,  historical  sketch,  comparison  of  the  routes, 
advisability  of  constructing. 


September  11,  1894,  to  make  certain  sur- 
veys, etc.  (See  Surreys).  Report,  96, 
2976-3090.  ( Detailed  index, «  96,  2975. ) 
(Lt.  Col.  A.  Sticknev,  Majs.  W.  T.  Stan- 
ton and  W.  L.  Marshall.) 

Assistant.  Capt.  H.  M.  Chittenden. 
Report,  96,  2996. 

Physieal  charaeteriities. 

Detailed  description  of  the  three  ront^ 
considered  available  for  continuous  canals 
(see  Surveys) J  eastern  route,  Cleveland  to 
Marietta;  central  route,  Sandusky  Bay  to 
Portsmouth;   western  route,  Toledo  to 
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LAKE   ERIE  TO  OHIO  RITER   (Canal   throush   the   State   of 

Ohio). 


Cincinnati,  06,  2974,  3028;  water  supply, 
3007. 

Projeetfl. 

In  1896  the  Board  of  Engineers  esti- 
mated it  would  cost  $12,311,472  to  con- 
struct eastern  route,  118.118,166  the  cen- 
tral route,  and  $24,011,274  the  western 
route,  96,  2974,  3034. 

Surreyi. 

Survey  made  1825.  ( No  estimate. )  ( H. 
Doc.  482,  55th  Cong.,  2d  sess. 

Survey  of  the  Miami  and  Erie  Canal, 
the  Ohio  Canal,  and  various  branches  as 


might  be  deemed  available  for  the  con- 
struction of  a  continuous  canal,  70  f.  at 
waterline  and  7  f.  deep,  with  new  locks 
not  less  than  150  f.  long  and  21  f.  wide, 
able  to  pass  boats  of  at  least  280  tons  bur- 
den, to  connect  I^ake  Erie  with  the  Ohio 
River  through  the  State  of  Ohio,  ordered 
by  act  of  Aug.  17, 1894;  report  submitted 
by  Board  of  Engineers  in  1896  (see  Proj- 
ects) ^  06,  2973.  (Report  unfavorable  to 
canal  of  dimensions  named  by  Congress; 
and,  apart  from  an  adequate  improve- 
ment ol  the  Ohio,  construction  of  a  c^nal 
not  deemed  advisable  by  the  Board. ) 


LAKE   ERIE    TO    THE   "WAMABM    AIVD   OHIO   RIVERS   (Ship 

<^anal)» 


En^ineerM. 

Chief  op  Enoineebs.  Reports,  80, 
229;  81,  315. 

Engiiyeer  in  Charge.  Maj.  J.  M.  Wil- 
son.    Report,  81,  2348. 

Assistants* 

B.  Holley.    Report,  81,  2363. 

C.  D.  Ward.     Report,  81,  2400. 
W.  S.  Williams.     Report,  81,  2393. 

Plans. 

By  Maj.  Wilson,  1880,  enlarging  prism 
of  existing  canal  Toledo  to  La  Favette,  21 6 
miles,  to  a  width  of  70  f.;  locks  110  f. 
long,  18  f.  wide,  and  7  f.  over  miter  sill. 
Estimated  cost,  $24,236,135.  81,  2352, 
2354,  2362,  2393. 


Enlarging  existing  canal  Junction  City 
to  Cincinnati,  to  a  width  of  70  f.,  locks 
110  f.  long,  18  f.  wide,  and  7  f.  over  miter 
sill.  Estimated  cost,  $23,440,275,  81, 
2356,  2358,  2363,  2400. 

Prlirate  (corporate)  iirork. 

Description  of  Wabaeh  and  Erie  Canal, 
81   2349  2413. 

Of  the  Miami  and  Erie  Canal,  81,  2354, 
2414. 

Surrey. 

Ordered  by  act  of  June  14,  1880,  80, 
229;  made  under  direction  of  Maj.  Wil- 
son, 1880,  81,  2348. 

Maps.     Of  proposed  routes,  81,  2362. 


LAKE  OEOROE,  N.  ¥.     (See St.  Johns  River,  Fla,) 


Engineers. 

Chief  of  Engineebs.    Report,  89, 343. 

Engineer  in  Charge.      Maj.    M.  B. 
Adams,  1888.    Report,  89,  2454. 


SurTejr. 

Examination  ordered  bvactof  Aug.  11, 
1888,  made  1888,  under  direction  of  Maj. 
Adams  (report  unfavorable),  89,  2454. 


LAKE  HIJROM.     (See  Corfdca  Skoal. ) 

LAKE   nilCHIOAJV.     (See  Sturgemi  Bay;   Wahash  River,  III.  and  Jnd.;   Wabash 

River  to. ) 

LAKE  HICHIOAN  CAIVAL.     (See  Illinois  River,  lU.) 

LAKE  mCHIOAIir  TO  CALUMET  RIVER  (Canal). 


Ennlneeni. 

Chief  of  Engineers.    Report,  88, 293. 

Engineer  in  Charge.    Capt.  W.  L. 
Marshall,  1888.    Report,  89,  2154. 

Assistant.    G.  A.  M.  Liljencrantz.    Re- 
port, 89,  2156. 

Pliysleal  eharaeterlstles. 

Description  of,  89,  2156. 


Sarrey. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Capt.  Marshall  (report  un&vorable,  89, 
2154. 
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LAKE  mCHIGAJr  TO  STOIVEr  UiJKJE,  HlCfil.  (Ctaaiinel). 


Oonunerce. 

Description  of  interests  that  would  prob- 
ably be  Denefited.  Probable  commerce 
purely  local.  1900,  3940. 

Enf^neers. 

Chief  op  Engineeb8.  Reports,  99, 
5a5;  1900,  569. 

Engineer  in  Charge.  Capt  C.  Hard- 
ing, 1899-1900.     Report,  1900,  3939. 

Assistant.  L.  W.  Goddard.  Report, 
1900,  3940. 

Physical  ctaaracterlttles. 

Description  of;  Stoney  Lake,  about  1} 


miles  long,  east  and  west  and  from  900 
to  1,800  f.  wide,  with  depths  varying  from 
15  to  51  f.  Its  outlet  into  Lake  Michigan 
is  Stoney  Creek,  about  i  mile  long,  some- 
times closed  at  the  mouth  by  sand  drifts, 
1900,  3939. 

Sarrejr. 

Examination  of  the  channel  from  Lake 
Michigan  to  Stoney  Lake  ordered  by  act 
of  Mar.  3, 1899,  made  1899  under  direction 
of  Capt.  Harding  (report  unfavorable ), 
1900,  3939. 


LAKE    mcmGAlV    TO    WABASH    BITER,    DTD.    AJVB    OBDIO 

(Canal). 


Appropriation. 

1875  (survey),  |2,000,  act  Mar.  3. 

Commerce. 

Importance  of  a  commercial  canal  com- 
pared with  the  importance  of  a  drainage 
canal,  76,  ii,  461-463. 

Engineers. 

Chief  of  Engineers.    Report,  76, 99. 

Engineers  in  Charge: 

Capt.  H.  Stansbury,  1831,  76,  ii,  455. 

Mai.  G.  L.  Gillespie,  1875.  Report, 
76,  ii,  454. 

Assistant.  G.  Crocker.  Report  (ex- 
tract), 76,  ii,  461. 

Ptayslt^l  characteristics. 

General  description  of  Wabash  and 
Kankakee  rivers,  76,  ii,  454,  458,  461. 

Plans. 

Bv  Capt.  Stansbury,  1831,  canal  with 
37  locks,  157  miles  and  716  y.  long, 
40  f.  wide  at  surface,  28  f .  wide  at  bottom, 
4  f.  deep,  and  fed  by  waters  from  Devils 
I^keand  Yellow  River;  estimate  $2,000,- 
000.  Maj.  Gillespie's  estimate,  $3,941,- 
869.70.  76,  ii,  455,  456. 


By  Maj.  Gillespie:  (1)  canal,  via  Trail 
Creek  route,  118  miles  and  213  y.  long, 
with  44  locks,  summit  level  of  5  miles  in 
length  and  170  f.  above  Lake  Michigan, 
fed  by  the  lakes  north  of  La  Porte,  Ind. ; 
estimate  $3,446,479.02,  76,  ii,  457,  458, 
459 ;  ( 2)  canal  via  Coffee  Creek  route,  with 
a  summit  level,  by  a  30-f.  cutting,  175  f. 
above  Lake  Michigan,  requiring  17  locks, 
impracticabilitv  shown,  76,  ii,  459;  (3) 
canal,  via.  Wolf  Lake  route,  from  Grand 
Calumet  River,  but  having  an  inferior 
water  supply,  76,  ii,  460;  ^4)  canal  via 
St.  Joseph  and  Kankakee  route,  canal  148 
milesand  1,062  y.  in  length,  and  requiring 
32  locks;  estimate  $3,945,791.60,  76,  ii, 
460,  461.  Superiority  of  St.  Joseph  and 
Kankakee  route,  76,  ii,  460,  461. 

Private  (<M>rporate)  urork. 

1S70~71.  Kankakee  Valley  Drain- 
ing Company  organized;  considerable 
draining  clone,  76,  ii,  460,  462. 

Sarveyi. 

By  Capt.  Stansbury,  1831,  76,  ii,  455. 
An  examination  under  direction  of  Maj. 
Gillespie,  1875.    Report,  76,  ii,  454. 


LAKE  MUIVROE.     (See  St.  Johns  River,  Fla.) 
L.AK1:  ONTARIO.     (See  Black  Creek  Shoal;  Chesapeake  Bay  to.) 

LiAhje:  palhttra,  la.  ahitd  miss. 


Commeree. 

Small,  84,  1371. 

Engfineers. 

Chief  of  Engineers.    Report,  84, 227. 
Engineer  in  Charge.     Capt   A.   M. 
Miller.    Report,  84,  1370. 


Assistant.  T.  M.  Farrell.  Report, 
84,  1371. 

Surrey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  the  direction  of  Qipt 
Miller  (report  unfavorable),  84,  1370. 


L.AKE  PEPIN,  WIS.     {^ee  Mississippi  River.) 
L.AKE  POIVTCHARTRAIJV.     (See  St.  John  Bayw.) 
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I.AKJB  POIVTCHAHTRAIN,  L.A.  (Harbor  of  refti^e). 


Approprialion. 

1852,  $25,000,  act  Aug.  30. 

Commerce. 

Important,  93,  1848. 

Engineers. 

Chief  of  Enginbers.     Reports,  66,  1, 
7;  98,  251. 

Enoinbkr    in    Charge.     Maj.    J.    B. 
Qoinn,  189^93.     Report,  98,  1842. 


Pliysleal  diaraeteristlcii. 

Description  of,  atentrance  to  canals  run- 
ning from  the  lake  to  New  Orleans,  the 
commerce  on  which  is  affected  at  times 
by  storms  at  the  entrance,  98,  1842. 

Survey. 

Examination  at  or  near  the  old  and 
new  basins  ordered  by  act  of  July  13, 
1892,  made  in  that  year  by  Maj.  Quinn, 
(report  favorable),  98,  1842. 


LAKE  PONTCHARTRAIN,  L.A.  (Slioals  at  middle  ground). 


En^neers. 

Chief  of  Eng  i neerh.  Report,  9 1 ,  221 , 
1839. 

Enginker  in  Charge.  Capt.  W.  L. 
Fisk,  1890.     Report,  91,  1839. 


Survey. 

Examination  ordered  by  act  of  Sept. 
19,  1890;  made  1890,  imder  direction  of 
Capt.  Rsk  (report  unfavorable),  91, 
1839. 


LAKE  ST.  €1. AIR.     (See  Svxin  Creek,  Mich, ) 
L.AKE  ST.  CROIX.     (See /fuffsmi  i/ar6ar,  Ww,) 
L.AKES  1IIJR09I  AND  ERIE.     (Channel  to  connect.) 


Engineers. 

Chief  of  Engineers.     Report,  74,  48. 

Board  of  Engineers: 

Considered  excavating  necessary,  1874, 
at  four  different  points,  viz:  Ist,  St.  Clair 
Flata  Ship  Canal;  2d,  Lake  St.  Clair;  3d, 
Detroit  Kiver  at  the  Lime  Kilns;  4th, 
mouth  of  Detroit  River.  Report,  74, 213. 
(MaJB.  Conistock  and  AVeitzel.) 

Plans. 

By  Board  of  Engineers,  1874,  dredging 
at  St  Clair  Flats  Ship  Canal,  Lake  St. 
Clair,  and  mouth  of  Detroit  River;  also 


blasting  rock  at  Lime  Kilns  crossing, 
Detroit  River;  estimate,  if  jjartly  in  (Ca- 
nadian waters,  $2,790,907;  if  wholly  in 
American  waters,  $3,930,901,  74,  214. 

Survey. 

A  resolution  of  the  House  of  Represent- 
atives Dec.  18, 1873,  called  for  an  approxi- 
mate estimate  of  the  expense  of  deepening 
and  widening  the  navigable  channels  of  the 
rivers  and  waters  connecting  these  lakes  for 

Practical  navigation  for  vessels  drawing  20 
of  water,  74,  48,  213. 


LAKE  SUPERIOR.     (See  Black  River,  Mich.;  Iron  River,  Wu.;  PorUige  Lake, 

Mich.;  Port  Wing,  Wis.) 

I^AKE  SUPERIOR  TO  RISSISSIPPI  RIVER.     (Canal.) 


Appropriation. 

1894,  $10,000,  96,  2588. 

Commerce.    (See  Pro;<;cto.) 

Description  of  lake  commerce  at  Du- 
luth  and  of  commerce  on  St,  Croix 
River,  1900,  3626. 

Engineers. 

Chief  of  Engineers.  Reports,  96, 
353;  1900,  521. 

Engineer  in  Charge.  Maj.  C.  B. 
Seare,  1895.  Reports,  96,  2587;  1900, 
3613. 

AsBIBT  ANTS : 

Lt  C.  H.  McKinstry.  Report,  96, 
2396,  2398. 

J.  Krey.  Reports,  St.  Louis  River 
route,  96,  2443;  Brule-St.  Croix  route, 
96,  2409,  2424;  1900,  3616. 

9207—02 ^36 


E.W.Lewis.  Report,  Nemadji-Kettle 
route,  96,  2432. 

Q.  A.  Thomas.  Report,  St.  Louis 
River-Mississippi  River  route,  96,  2438, 
2442. 

Physical  cliaracterlsties. 

Description  of,  96,  2588;  96,  2893, 
2396;  1900,  3622. 

The  results  obtained  from  examina- 
tions and  explorations  of  the  three  desig- 
nated routes  justified  making  surveys  of 
only  two  of  these  routes— via  AUouez  Bay, 
Brule  and  St.  Croix  rivers;  via  St.  Louis, 
East  Savannah,  and  Prairia  rivers,  and 
Sandy  Lake,  96,  2393,  2394. 

In  1896  Maj.  Sears  considered  route 
No.  1  (Brule-St.  Croix)  to  be  the  most 
feasible,  96,  2395. 

BruU'St,  Croix  route:  Preliminary  re- 
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S  SVPIKERIOR  TO  MISSISSIPPI  RmBR.    ( Canal  )-€ont'd. 


S>rt  on,  96,  2424;  final  report,  96,  2409. 
auging,  96,  2395,  2412,  2430.  Dis- 
tances, 96,  2414.  Rises  to  be  overcome, 
96,  2415.  Lockage  from  Lake  Superior 
to  Mississippi  River,  96,  2415.  Availa- 
ble amount  of  water  at  the  summit  level, 
96,  2416.  List  of  lands  to  be  occupied  by 
proposed  canal  and  feeder,  96, 2416.    Ap- 

Eiroximate  estimate  of  excavation,  96, 
417.  Description  of  characteristics  of  Al- 
louez  Bay  and  the  Brule  River,  96,  2410; 
of  Brule  River  Valley,  96,  2411;  of  St. 
Croix  River  from  the  summit  to  the  Mis- 
sissippi, 96,  2412.  Approximate  esti- 
mate for  dams,  96,  2420;  for  locks  and 
lifts,  96,   2421.     Summary  of  data,  96, 

2423.  List  of  prominent  bench  marks,  96, 

2424.  list  oi  dams  in  operation  for  log- 
ging purposes  or  otherwise  along  the 
route,  96, 2431.  List  of  dams  selected  for 
the  storage  of  water  or  canalization  pur- 
poses along  the  route,  96,  2432. 

NemadjirKetUe  route:  Description  of 
characteristics,  96,  2432.  Drainage  areas, 
96.  2437.    Gauging,  96,  2437. 

8l,  Louis  River-Mimmppi  route:  De- 
scription of,  96,  2438,  2442,  2444.  Gaug- 
mss,  96,  2441.  Surveys,  96,  2442,  2443. 
Water  power  of  the  St.  Louis  River,  96, 
2445.  Distances  and  elevations,  96, 2446. 
Water  supply  for  the  summit.  96,  2446. 
Estimatea  cost  of  acquisition  oi  lands,  96, 
2447;  of  excavation,  96,  2447.  Approx- 
imate quantities  and  cost  of  dams,  96, 
2450;  locks  and  lifts,  96,  2452.  List  of 
prominent  bench  marks,  96,  2454. 

Summary  of  approximate  data  for 
routes  proposed,  9o,  2398. 

Length  of  the  different  routes,  96, 
2401.  Lifts  to  be  overcome  by  the  differ- 
ent routes,  96,  2402. 

List  of  terminal  harbors,  96,  2402. 

Water  supply,  96, 2402.  Total  amount 
of  water  required  and  available  for  the 
different  routes,  96,  2405.  Water  re- 
required  for  the  summit  and  dependent 
levels  of  St  Louis-Mississippi  route,  96, 
2405;  Bmle-St.  Croix,  96,  2406;  Nemadji- 
Kettle^  96,  2407. 

Sectional  dimensions  of    certain  con- 


structed and  proposed  canals  of  the 
world,  96,  2409. 

Comparison  of  some  of  the  canals  of 
the  world,  1900,3()27. 

Comparison  of  rail  and  canal  routes, 
1900,  3622. 

Projecti. 

In  1896  Maj.  Sears  estimated  it  would 
cost  $7,050,000  to  construct  a  barge  canal  80 
f.  wide  at  the  water  surface  and  59  f .  wide 
at  the  bottom,  and  7  f.  deep,  along  roate 
No.  1,  exclusive  of  the  cost  of  compensa- 
tion for  the  vested  rights  of  the  losing 
interests;  $10,575,715  to  construct  a  caiuu 
of  similar  dimensions  alons  ronte  No.  3, 
exclusive  of  compensation  lor  the  vested 
rights  of  water  companies  for  the  use  of 
the  water  of  the  St.  Louis  River;  and 
$18,015, 112  to  construct  a  steamboat  canal 
along  the  same  ronte  100  f.  wide  at  bot^ 
tom,  121  f.  wide  at  water  surface,  and  7  f. 
deep.  If  the  terminal  for  the  waterway 
should  be  near  St.  Paul,  route  No.  3  would 
cost  $19,000,000  more  for  barges  and,  if 
practicable,  $30,000,000  for  steamboats. 
96,  2394. 

Maj.  Sears  reported,  1899,  that  canal 
costing  about  $7,000,000  was  feasible,  but 
that  because  of  the  proximity  of  many 
well-equipped  railroad  lines,  and  the 
great  cost  of  canal  transportation  as  com- 
pared with  other  methods,  the  construc- 
tion of  the  canal  not  a  puolic  neceesity, 
1900, 3614. 

Approximate  estimate  of  reimburse- 
ment of  dam  and  water  companies,  1900, 
3628. 

Surveys. 

Examinations  and  surveys  for  the  loca- 
tion of  a  canal  connecting  Lake  Superior 
with  Mississippi  River  by  three  designated 
routes  were  ordered  by  act  of  Aug.  17, 
1894,  and  were  made  under  the  direction 
of  Maj.  Sears,  1894-96  (see  PrcjecU),  95, 
2587;  96,  2390. 

Supplementary  report  called  for  bv  act 
of  Mar.  3, 1899,  made  by  Maj.  Sear8,'l899 
( report  not  favorable  to  U.  S.  constructmg 
canal)  (see  Projects),  1900, 3613. 


LAKE  SVPERIOR  SHIP  CANAL..     (Bee  Keweenaw  Bay,  Mich,) 

LAKE  TRAVERSE,  MINN.     (See  Big  Stone  Lake  and  Lake  Traverse,  Mirm.; 

Missimppi  River, ) 

LAKE  UNION.     {^^  Pugel  Sound.) 
LAKE  WASHINOTON.     (B&e  Pugei  Sound,) 
LAKE  VITEE  TEE.     (See  Wee  Tee  Lake,  8,  a ) 


LAKE  l¥INNEBAOO.     (See  Calumel  Harbor  and  Stockfmdge  LancUng,  Wis,) 
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liAKE  WTNIPMEOOEE,  IV.  H. 


Appropriations. 

1880,  15,000,  80,  340. 

1881,  2,500,  81,  494. 


Total,   7,500 

Contracts. 

1 8SO-S 1  •  Winipifieogee  Lake  Man- 
ufacturing Co.,  dredging,  f  1  perc.  y.,  8^) 
495. 

Engfneem. 

Cbisp  of  Enoinekrs.  Reports,  75, 
121;  70,  62;  80,  72;  81,  71;  88,  69;  88, 
64;  85,  60. 

Engineers  in  Charge: 

Lt  Col.  G.  Thorn,  1879-83.  Reports, 
75,  ii,  431;  (Col.),  80,  339,362;  81,492; 

82,  501. 

Col.  C.   E.  Blunt,  1883-85.     Reiwrts, 

83,  423;  85,  479. 

Operations. 

ISSO-Sl.    400c.  y.  dredged,  81, 494. 

1§S1-S9.  1,540  c.  y.  dredged,  81, 
494. 

189^^83.  1,285  r.  y.  dredged,  83, 
424. 


Physical  ebaraeterlstlcs. 

Description  of,  75,  ii,  431;  81,  493. 

Plans. 

Of  Lt.  Col.  Thom,  1876,  buoying  chan- 
nel; estimate,  $500,  75,  ii,  431,  432. 

Projects. 

By  Col.  Thom,  1879,  channel  50  f.  wide 
and  5  f.  deep  at  extreme  low  water, 
through  the  outlet  from  Lake  Winipise- 
ogeetoLongBay.  Estimate,  |7, 500.  80, 
363. 

Surreys. 

Examination  for  placing  buoys,  under 
direction  of  Lt.  Col.  Thom,  1875,  75, 121, 
ii,  431. 

Of  outlet  of  I^ke  Winipiseogee  ordered 
by  act  of  March  3, 1879,  made  1879,  un- 
der direction  of  Col.  Thom,  79,  52;  80, 
362. 

Examination  of  Winipiseogee  Lake  at 
**the  Weirs"  ordered  by  act  of  July  5, 
1884,  made,  1884,  under  direction  of  Col. 
Blunt.     Report  unfavorable.    85,  479. 

Maps.     80,  362. 


l¥INlVIBIOOSHI8H  (Experimental  dam).     (See  Misdmppi 

River,  reservoirs  ai  head  vxUers  of. ) 

EtAKE  l¥ORTH,  FL.A.     (See  Indian  River,  Jfla.) 

LAMOILLE  €AMAL.a 

LAMPREY  RIVER,  IV.  H. 


Appropriations. 

1881,  $10,000,  81,  496. 

1882,  10,000,  82,  603. 

Total,   20,000 

Commerce. 

Extent  of  prospective  benefit  to  com- 
merce, 75,  ii,  424;  81,  495. 

Contract. 

1883,  T.    Symonds,    dredging,    65 
cents  per  c.  y.,  88,  426. 

Enn^neers. 

Chief  of  Engineers.     Reports,   75, 
121;  81,  70;  82,  69;  83,  64;  84,  73. 

Engineers  in  Charge: 

Lt.  Col.  G.  Thom,  1881-^3.     Reports, 
75,  ii,  424;   (Col.),  81,  495;  82,  502. 

Col.  C.  E.  Blunt,  1883-84.    Reports, 
83,  424;  84,  472. 

Assistant.   S.  Haagensen.   Report,  75, 
Li,  425. 

a Smveys— Reports  Feb.  18, 1829,  andJon.  27, 


Operations. 

1881-83.  2,000  t.  of  bowlders  re- 
moved, 82,  603. 

1883-83.  12,956  c.  y.  dredged  and 
330  c.  y.  bowlders  removed,  83,  425. 

Physical  characteristics. 

Description,  75,  ii,  424,  425. 

Plans. 

By  Lt.  Col.  Thom,  1875,  cut  through 
neck  at  Shackfords  Point;  estimate, 
$30,000;  not  recommended,  75,  ii,  424- 
426. 

Projects. 

By  Col.  Thom,  1874,  improvement  of 
the  river,  giving  a  channel  with  a  depth 
of  12  f.  at  m.  h.  w.  from  its  mouth  up  to 
the  Lower  Narrows,  for  a  width  of  not 
less  than  100  f.,  thence  up  to  the  New 
Market  wharves,  a  denthof  11  f.  at  n.  h. 
w. ,  for  a  width  of  not  less  than  40  f . ;  esti- 
mate, $24,000,  75,  ii,  424-426;  81,495. 

Surrey. 

By  8.  Haagensen,  1874,  below  New 
Market,  N.  H.,  75,  121,  ii,  424,  425. 

1829.    (H.I>ocNo.482,65thOong.,2d8e8Bloxu 
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L'A]VOIJlJLE.E  RITEB,  ARK. 


Appropiiatlonfl. 

1878,  $10,000,  79,    115. 

1879,  5,000,  79,    115. 

1880,  2,000,  80,  1315. 


Total,     17,000 

Commerce. 

Important,  H.  Doc  57,  45th  Cong.,  3d 

B68B.,  79,  vQo. 

Demands  of  commerce  do  not  require 
further  appropriations,  82,  ^Ib;  86, 1389. 

Ennrtneert. 

Chief  of  Enginsbrs.  Reports,  79, 115; 
80,  154;  81,  217;  82,  215;  88,  222;  84, 
231;  85,  251;  86,  243;  87,  209. 

Engineers  in  Charge: 

Maj.  W.  H.  H.  Benyaurd,  1878-81. 
Reports,  H.  Doc.  57, 45th  Cong.,  3d  sees., 
79,  969;  80,  1315;  81,  1434. 

Maj.  T.  H.  Handbury,  1881-83.  Re- 
ports, 81,  1514;  82,  1582;  88,  1171. 

Maj.  M.  B.  Adams,  1883-84.  Report, 
84,  1403. 

Oapt  H.  8.  Taber,  1884-87.  Reports, 
86,  1600;  86,  1388;  87,  1543. 

Operations. 

Appropriation  of  1878  applied  to  the 


Eurchase  of  a  snag  boat  to  be  used  nxmii 
I*  Anguille,  White,  and  St.  Francis  rivers, 
H.  Doc.  57,  45th  Cong.,  3d  se«8.,  79,  969. 

1 8 SO-8 1 .  Removing  snags  and  over- 
hanging trees,  81,  1434. 

1  §8 1-§3.  Removing  snags  and  over- 
hannng  trees,  82,  1582. 

1 9  S  9-S6.  Removing  snags  and  trees, 
86,  1389. 

1  §96-8  7.  Removing  snags  and  trees 
continued,  87,  1544. 

Physical  ebaracterlsUcs. 

Snags,  logs,  etc.,  obstruct  navigation, 
H.  Doc.  57,  45th  Cong.,  3d  sess.,  70, 969. 

Project. 

By  Maj.  Benyaurd,  removing  SQAgs, 
logs,  and  other  obstructions  with  snag 
boat  John  R.  Meigs;  estimate  $10,000,  H. 
Doc.  57,  46th  Cong.,  3d  seas.,  79,  969. 

Accomplished  in  1882  by  the  expendi- 
ture of  about  $  1 4, 000,  and  subsequent  funds 
held  for  future  contingencies,  o6, 1600. 

Survey. 

An  examination  of  the  river  under  the 
direction  of  Maj.  Benyaurd,  1878.  Re- 
port, H.  Doc.  57,  45th  Cong.,  3d 


L.A  PLAISAIiCE  BAY,  MICH.a     (See  Mmiroe  Harbor,  Mich. ) 


Appropriations. 

1826,        $200.00,  act  May  20. 
3,977.81,  act  Mar.  2. 
2,318.00,  act  Mar.  3. 
8,000.00,  act  July  3. 
4,895.00,  act  June  28. 
323.15,  act  July  2. 


1827, 
1829, 
1832, 
1834, 
1836, 


Total,    19,713.96 


Appropriations — Continued. 
Total  by  H.  Doc.  120,  44th  Cong.,  1st 
J.,  $19,603.07. 


Surreys. 

Maps.    Showing  location  of,  66. 


L.ARCHMONT  HARBOR,  N.  .T. 


Appropriations. 

1890,    $5,000,  91,  801. 
1899,     50,000,  99,  1214. 


Total,  55,000 

dontraets. 

1890.  J.  A.  Bouker,  delivering  and 
pladn;;  riprap  gneiss,  $1.07  per  t.,  91, 

1899.  C.  Frey,  jr.,  riprap  stone,  43 
cents  per  s.  t.  ($44,720),  99, 1215.  J.  P. 
Conklmg,  riprap  stone,  51  cents  per  s.  t. 
($45,000).  (Suit  recommended  for  non- 
fulfillment of  contracts.)  1900,  1385, 
1386. 

1900.  Anderson-Murphy  Co.,  riprap 
stone,  54  cents  per  s.  t.  ($45,000),  1900, 
1386. 


Engineers. 

Chief  of  Enoixebbs.  Reports,  89, 71; 
90,  63;  91,  74;  93,  78;  98,  85;  94,  77; 
96,  87;  99,  127;  1900,  144. 

Enginebbs  IK  Chabob: 

Col.  D.  C.  Houston,  1888-92.  Reports, 
90,  675;  91,  800;  92,  704. 

Lt  Col.  H.  M.  Robert,  1893-95.  Re- 
ports, 98,  963;  94,  686;  (Col.),  95,  821. 

Lt  Col.  W.  H.  H.  Benyaurd,  1899. 
Report,  99, 1213. 

Maj.  E.  H.  Ruffner,  1900-.  Report, 
1900,  1383. 

Lt.  J.  C.  Sandford.    Report,  90,  676. 
H.  N.  Babcock.    Report,  90,  678. 

Operations. 

1890-91.    4.119  t.  of  riprap  deliv- 


ackmditton  in  1866,  dilapidated;  of  comparatiyely  little  use  since  the  railroad  tennlnus  was  aban- 
doned, 66,  80. 
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ered,  completing  74  1.  f.  of  Umbrella 
breakwater,  and  61  I.  f.  of  Huron  break- 
water, 91,  801. 

lS9a-1900.  3,362  t.  stone  deliv- 
ered, 1900,  1386. 

Physical  eliaraeteiistlcs. 

Description  of,  90,  676;  91,  800. 

Plans. 

By  Col.  Houston,  1889,  improvement 
of  the  anchorage  area  of  the  harbor  by 
removal  of  Umbrella  and  Huron  rocks  to 
15  f.  m.  1.  w. ;  estimate,  1126,600,  90, 678. 

Projeeto. 

By  Col.  Houston,  1890,  improvement 


of  the  harbor  entrance  by  constraction  of 
two  riprap  breakwaters  extending  from 
Umbrella  and  Huron  rocks  to  the  near- 
est shore;  estimate,  $105,000,  91,  800; 
92,  705. 

By  Maj.  Adams,  1899,  building  a  break- 
water southwardly  1,440  f .  from  the  6-foot 
curve  off  Long  Beach  Point,  and  for  the 
removal  of  Huron  Rock  to  a  depth  of  14 
f.m.  1.  w.;  estimate,  $108,000,  99,  1214. 

I  Sttrrejr* 

I  Ordered  by  act  of  Aug.  11, 1888,  made, 
I  1899,  under  direction  of  Col.  Houston, 
90,  677. 


L.A  TRAPPE  Rirm,  HD. 


Appropriations. 

1892,  $2,500 
1894,     4,750 


Total,    7,250 

Commerce. 

Satiafiustorily  provided  for  in  1896  by 
existing  improvement,  97,  1296. 

Contracts. 

189ti.  C.  T.  Caler,  dredging,  10 
cents  per  c.  y.,  p.  m.,  98,  1216. 

1894.  Baltimore  Dredging  Co., 
dredging,  15  cents  per  c.  y.,  s.  m.,  96, 
1133. 

Eni^neers. 

Chief  of  Engineers.  Reports,  89, 
112;  91,  132;  98, 138;  94, 126;  96,  144; 
96,  131;  97,  165,  171;  98, 169;  99,  194; 
190O,  222. 

Engineer  in  Charge.  Maj.  W.  F. 
Smith,  U.  S.  agent,  1888-.  Reports,  89, 
920;  91,  1215;  98,  1215;  94,  892;  96, 
1132;  96,  962;  97,  1276,  1296;  98,  1161; 
99,  1386;  1900,  1648. 

Assistant.  A.  Stierle.  Reports,  89, 
920;  91,  1215,  1217. 

Operations. 

l§93-93.  20,000  c.  v.,  p.  in., 
dredged,  98,  1215. 


1S95-96.  26,998  c.  y.,  s.  m., 
dredged,  96,  962. 

Physical  characteristic's. 

Description  of,  89,  921;  91,  1215. 

Plans. 

In  1889  Maj.  Smith  estimated  the  cost 
of  dredging  the  desired  channel  at 
$13,000,  89,  921. 

Projects. 

By  Maj.  Smith,  1892,  channel  150  f. 
wide  and  11  f.  deep  across  the  bar  at  the 
mouth,  and  for  aredging  the  existing 
channel  inside  the  river  where  needed  to 
a  width  of  75  f.  and  a  depth  of  8  f.  'rom 
the  mouth  to  Trappe  Landing;  estimate, 
$7,250,98,1215.  Estimate  was  increased, 
1896,  to  $9,750  on  account  of  shoaling 
in  the  upper  river  since  the  last  survey, 

96,  962. 

SurTC^s. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Maj.  Smith,  89,  920. 

Survey  made,  1891,  under  direction  of 
Maj.  Smith,  91, 1216. 

Survey  ordered  by  act  of  June  3,  1896. 
Report  submitted  by  Maj.  Smith  in  1896 
(report    unfavorable.      See    Commerce), 

97,  1296. 


L.Al¥RE]M€EBlJRO  HARBOR,  IND. 


Eni^necrs. 

CnikF  OF  Engineers.    Report,  86, 285. 

Engineer  in  Charge.    Lt.  Col.  W.  E. 
Merrill.    Report,  86,  1839,  1840. 

Plans. 

By  Lt.  Col.  Merrill,  1885,   removing 
part  of  the  projecting  bar  at  the  mouth  of 


the  Great  Miami  River.  Estimate,  $20, 000. 
86,  1842. 

Survey. 

Ordered  by  act  of  July  5,  1884,  made 
tmder  direction  of  Lt.  Col.  Merrill,  86, 
1840. 
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Appropriattons. 

1H90,  $5,000,  91,  1793. 
5,000,  02,  1458. 
2,500,  95,  1704. 
2,500,  96,  1453. 
2,500,  99,  1721. 


1892, 
1894, 
1896, 
1899, 


Total,  17,500 

Commerce. 

Commence  to  }>e  affected  by  improve- 
ment, 89,  1463. 

Eiifflneen. 

Chief  op  Enoixbebs.  Reports,  89, 
1462;  91,  218;  92,  211;  98,  234;  94, 
216;  96,  240;  96,  212;  97,  272;  98,  266; 
99,  312;  1900,  354. 

Enoinbers  in  Charge: 

Maj.  A.  N.  Damrell,  1888-95.  Reports, 
89,  1462;  91,  1792;  92,  1458;  98,  1771; 
94,  1323;  96,  1704. 

Maj.  W.  T.  RoflBell,  1896-.  Reports, 
96,  1453;  97,  1697;  98,  1442;  99,  1721; 
1900,  2215. 

Operatlont. 

1891-93.  1,505  snags,  stumps,  and 
logs  removed  from  the  channel,  and  2,156 
overhanging  trees  cleared  from  the  banks, 
92,  1458. 


1999-07.  About  2,300  obstractioiis 
removed  from  banks  and  stream  in  1892- 
93,  98,  1772;  13,000  in  1893-94,  94, 1324; 
removal  of  obstructions  in  progress  daring 
the  two  following  years,  96,  1704;  96, 
1453;  and  about5,600  removed  in  1896-97, 
and  project  completed,  97,  1697. 

1899-99.  About  2,400  snags  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  99,  1721. 

1999-1900.  About  7,000  sna^  and 
other  obstructions  removed  from  banks 
and  channel  of  the  river,  1900,  2215. 

ProJeeU. 

By  Maj.  Damrell,  1889,  improvement 
of  the  river  from  its  mouth  to  the  mouth 
of  Bowie  Creek  by  removal  of  snags,  logs, 
overhanging  trees,  and  similar  obetruo 
tions,  giving  a  high- water  navigation  for 
five  months  of  the  year,  estimate,  $25,000, 
89,  1462;  92,  1458. 

In  1893  Maj.  Damrell  estimated  it  would 
cost  $1,600  annually  for  maintenance,  93, 
1772. 

Surrey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1889,  under  airection  of  Maj. 
Damrell,  89,  1462. 


L.E ATEMK^ORTH.     (See  Mi^toun  Ruer. ) 

liEECH  LiAILE,  IHINltf.     (See  Miseimppi  River ^  reservoirs.) 

LEES  8L.01J01I,  FL. A.     (See  ApaJachicohi  River. ) 

L.ElPflI€  RITER,  DEL.. 


Eii||[lneerf. 

Chief  of  Enoinbers.     Report,  84, 138. 

Engineer   in    Charge.     Lt.   Col.  6. 
Weitzel.     Report,  84,  854. 

Assistant.   E.  A.  Giesler.    Report,  84, 
854. 


Surrey. 

Examination  ordered  b^  act  of  Aug.  2, 
1884,  made  under  direction  of  Lt.  Col. 
Weitzel  (report  unfavorable),  84,  854. 


L.ELAIVD  HARBOR,  MICH. 


Commerce. 

Present  requirements  local,  70,  149. 
Ample  natural  harbors  of  refuge  in  the 
vicinity,  70,  44,  149. 

Engineers. 

Chief  of  Engineers.    Report,  70,  44. 

Engineer  in  Charge.     Capt.   F.   U. 
Farquhar,  1870.    Report,  70,  148. 

Estimates.     (See  Plans. ) 

By  Capt.   Farquhar,   for  breakwater, 
$237,940.80,  70,  149. 


Ptaysl€»l  efaaraeteristlcs. 

General,  of  Leland  Harbor  and  Carp 
River,  70,  44,  149. 

PriTBte  (corporate)  irork. 

Brid^  pier  built  at  which  vessels  may 
lie  during  calm  weather,  70,  149. 

Plans.    (See  Estimates.) 

By  Capt.  Farquhar,  breakwater  1,200 
f.  long,  34  f.  wide,  and  1,300  f.  from  shore, 
70,  149. 


LiEMON  CREEK,  IV.  Y.     (See  Staten  Island-New  Jersey  C^umneL) 


L.EOIVAROTOW1V   HARROR.     (See  Breton  Bay,  Md.) 
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LETIS  A  FORK.     (8ee  Big  Sandy  River,  Ky. ) 

LEWIS   A]VI>  CEiARK  RIVER,  OREO.     (See   Young,   LewU  and  Clark 

ntwT». ) 


Engineers. 

Chief  of  Enoinbebs.    KeDort,  9 1 ,  421 . 

Enoinbsr  in  Chabob.  Maj.  T.  II. 
Handbory,  1890-91.  Report,  91,  3383, 
3384. 

Pbynleal  cliaracteiisticfi. 

Deecription  of,  91,  3383. 


Plani. 

Bv  Maj.  Handbury.  1891,  removing 
sand  bars,  snags,  and  logs;  estimate, 
$1,200,  91,  3385. 

Surrey. 

Survey  ordered  by  act  of  Sept.  19, 1890, 
made,  1891,'  under  direction  of  Maj. 
Handbury,  91,  3385. 


LEWES,  DEL.     (Pier  near. ) 


Appropriations. 

1870,  $225,000,  70, 72;  71,  78, 665, 666. 
1874,   10,000,  74,  90,  ii,  130,  131. 

40,000,  75,  96,  ii,  173. 

30,000,  76,  58, 267;  77, 53,257. 

20,000,  78,  59,  434. 

10,500,  79,  74,  450. 

10,000,  80,  607. 

10,000,  81,  816. 

13,000,  8a,  782. 

10,000,  90,  889. 
7,660,  96,  922. 


1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1890, 
1896, 


Total,  386,160 

Commerce. 

Would  probably  be  benefited  by  this 
work,  71,  669,  672. 

Contracts. 

1872.  Paulding,  Kemble  &  Co. ,  iron- 
work, 73,  862. 

1§73.  Macpherson,  Willanl  ik  Co., 
ironwork,  73,  862. 

IS 75.  Macpherson,  Willard  &  Co., 
ironwork,  76,  ii,  177. 

1877.  Paulding,  Kemble  &  Co. ,  iron- 
work, 77,  257. 

1878.  Patterson  Iron  Co.,  iron,  79, 
452. 

1881.  Eppinger  &  Russell ,  pi ne  ti ni- 
ber  and  creoeoted  piles,  81,  818. 

1883.  Eppinger  &  Russell,  pine  tim- 
ber, $27.25  and  $31  per  M,  82,  782;  83, 
655. 

Open-market  agreements.     96,  921. 

1897.  W.  H.  Virden,  repairs  to  pier 
amounting  to  $6,722.39,  98,  1094. 

Engineers. 

Chief  OP  Enoineehs.  Reports,  70,  72; 
71,  77,677,  678;  72,  75,  761;  73,  79;  74, 
90;  75,  95;  76,  58;  77,  52;  78,  59;  79, 
73;  80,  96;  81,  127;  82,  124;  83,  128; 
84,  137;  85,  121;  86,  118;  87,  80;  88, 
81;  89,  99;  90,  89;  93,  124;  94,  113; 
95,  127;  96,  115;  97, 147;  98,  150;  99, 
171;  1900,196. 

Board  of  Engineers.  Convened  at 
Philadelphia,  April  10,  1871,  to  consider 
Lt.  Col.  Kurtz's  plan  for  pier.    Approved 


plan  for  iron  pier.  Reconvened  July  5; 
recommended  approximate  location.  Re- 
port, 71,  681-686.  (Lt.  Cols.  Woodruff, 
Newton,  and  Kurtz.) 

Engineers  in  Charge: 
Lt.  Col.  C.  S.  Stewart,  1870;  70,  70,  72. 
Lt.  Col.  J.  D.  Kurtz,  1870-77;  70,  70; 

71,  77.     Reports,  71,  662,  665,  667-676; 

72,  758;  73,  859;  74,  ii,  130;  76,  ii,  173; 
76,  267;  77,  255. 

Col.  J.  N.  Macomb,  1877-81.  Reports, 
78,  431;  79,  445;  80,  605;  81,  815. 

Capt.  W.  Ludlow,  1881-82.  Report, 
82   781 

Lt.  Col.  G.  Weitzel,  1882-84.  Report, 
83,  654. 

Lt.  Col.  T.  L.  Casey,  jr..  Mar.  19  to 
Apr.  19,  1884;  84,  792. 

Maj.  W.  H.  Heuer,  1884-85.     Report, 

!      Lt.  Col.  H.  M.  Robert,  1888-90.     Re- 
'  ports,  85,  846;  86,  836;  87,  804;  88, 

705;  89,  869. 
Maj.  C.  W.  Raymond,  1890-.     Reports, 

90,  888;  93,  1170;  94,  850;   95,   1062; 

96,  920;  97,  1213;  (Lt.  Col.),  98,  1093; 

99,  1344;  1900,  1574. 

Assistants:       . 

Capt.  M.  R.  Brown,  71,  77.  Reports, 
72,  760;  73,  860;  74,  ii,  131;  75,  ii,  173; 
76,  267. 

Capt.  W.  Ludlow.     Report,  81,  818. 

A.  Stierle.     Report,  82,  782. 

J.  M.  Stewart.  Reports,  83,  655;  84, 
844. 

Estlmatef.    (See  Prcjed*.) 

By  Lt.  Col.  Kurtz,  pier,  witn  wooden  su- 
perstructure, $278,423.78;  with  iron  super- 
structure, $328,227.38,  71,  675,  676.  In- 
creased to  $387, 419. 67;  reasons  for  increase 
by  $24,000,  74,  ii,  133, 134.  Reasons  for 
reducing  $36,419.67,  75,  ii,  173;  76,  267. 
For  completion  of  work,  $50,600,  71,  53, 
257. 

By  Col.  Macomb,  1879,  completion  of 
existing  project,  $24,500,  79,  450. 

Lieij^lslaiion. 

The  State  of  Delaware  gave  site  for 
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shore  end  of  pier  to  the  I".  R.,  72,  75, 
759. 

Senate  reflolution  uf  Mar.  12,  1886,  di- 
recting an  estimate  to  be  made  as  to  prob- 
able cost  of  an  iron  superstructure,  86, 
837. 

By  act  of  Mar.  3,  1891,  Secretary  of 
War  was  directed  to  assign  to  the  Secre- 
tary of  the  Treasury  a  portion  of  the  iron 
pier  at  Lewes,  Del.,  for  Marine-Hospital 
Service,  whenever  convenient  to  the  War 
Department,  92,  932. 

Operatlons*a 

IS 71-79.    Completion  of  231 1.  f.  of 

pier,  72,  75,  759. 

l§7d-73.    Construction  of  924  f.  of 

?ier  and  1,050  f.  of  superstructure,  78, 
9,860. 

1873-74.  Extension  of  superstruc- 
ture 105  f.;  total  length  cf  pier  1,281  f., 
74,  90,  ii,  130. 

1974-75.  Extension  of  superstruc- 
ture 147  f.;  repairs,  76,  96,  175. 

1975-76.  Extension  of  pier  126  f.; 
total  length,  1,533  f.,  76,  58,  267. 

1976-77.  Extension  of  superstruc- 
ture 42  f.;  total  length,  1,460  f.,  76,  255. 

1977-78.  Extension  of  pier  126  f.; 
total  length.  1,659  f.,  78,  59,  433. 

1979-79.  Extension  of  superstruc- 
ture to  the  designed  length,  1,701  f.;  the 
57th  row  of  piles  taken  up  for  the  pur- 
pose of  lengthening  them,  79,  73,  448. 

1979-80.  Redriving  iron  piles  in 
57th  row  and  placing  of  52  sets  of  hori- 
zontal braces;  superstructure  replaced  on 
part  of  pier,  80,605. 

1880-81.  78  fender  piles  placed  at 
pier  head  and  timbersuperstructure  partly 
renewed,  81,  1815. 

1881-93.  107  fender  piles  placed 
and  timbersuperstructure  partly  renewed, 
82,  783. 

199  3-9  3.  Timber  superstructure 
replaced  over  500  1.  f.  of  pier;  iron  rails 
purchased  for  railroad  track  for  fuU 
length  of  pier,  83,  655. 

1993-94.  Replacing  timber  super- 
structure in  progress;  railroad  track  laid 
for  full  lengtn  or  pier,  84,  844. 

1999-90.  Mmor  repairs  made  to 
pier,  00,  888. 

1995-96.  Pier  repaired  at  a  total 
cost  of  $689.95,  06,  921. 

1997-99.  Repairs  costing  116,722.39 
made  to  the  pier,  08,  10^)4. 


1999-99.  Storage  platform  built 
near  head  of  pier,  09, 1345. 

1 999-1900.  Slight  repairs  made  to 
pier,  1000,  1575. 

Physical  characteristics. 

Description,  72,  75,  758,  762-777;  74, 
ii,  131;  75,  ii,  175. 

Plans. 

History  of  plans  and  operations  prior  to 
the  present  work,  71,  667,  668. 

By  Lt  Col.  Robert,  1886,  iron  super- 
structure suitable  for  the  requirements 
of  the  pier  if  subjected  to  railroad  trafiBc. 
Estimate,  $93,000  to  $115,000,  86,  838; 
87,805. 

Private  (€sorporate)  irork. 

Wooden  pile  pier  1,600  f.  long,  con- 
structed by  the  Junction  Bres&water 
Railroad  Co.,  at  a  cost  of  $37,000,  71, 
669. 

Projects.     (See  EgtimaUs  and  PZafu.) 

By  Lt  Col.  Kurtz,  1871,  landing-pier 
in  Delaware  Bay,  near  Lewes,  Del.,  about 
1,800  f.  long,  with  floor  13  f.  above  m. 
1.  w.  From  the  shore  end  outward  for 
a  distance  of  1,200  f.  the  pier  to  be  22 
f .  wide,  and  from  thence  to  the  outer  end 
43  f.  wide;  the  su})erRtructure  to  consist 
of  iron  screw  piles  from  22  to  45  f.  long 
and  5^  to  8  inclies  in  diameter;  the  super- 
structure carrying  the  floor  to  be  of  wood. 
Estimate,  $278,423.78,  71,  670-680.  In- 
creased to  $387,419.67,  74,  ii,  133,  134. 

The  substructure  was  completed  in  1880, 
80,606. 

The  total  amount  appropriated, 
$368,500,  86,  837. 

By  Lt.  Col.  Robert,  1889,  for  repairing 
a  lOO-f.  breach  in  the  pier;  estimated  cost, 
$10,000,  90,  888. 

Employment  of  harbormaster  and  es- 
tablishment of  regulations  governing  use 
of  the  pier  recommended,  04,  851. 

Bv  Maj.  Raymond,  1896,  repair  of  the 
fenaer  system  and  the  substructure,  97, 
1213. 

Surveys. 

Under  direction  of  Lt  Col.  Kurtz,  1871, 
72,  75. 

Maps.  Sketch  showing  soundings,  72, 
774.  Sketch  showing  the  method  of  driv- 
ing screw  piles,  79,  448. 


LiElVIS  RITER,  liVASH.     (See  Ymingti,  Lewis,  etc.) 


Appropriation. 

1899,  $10,000,  99,  3248. 

Commerce. 

Description  of,  96, 3601;  97, 3471, 3475. 
In  1 892  it  amounted  to  10,000 1.  of  freight 


and  14,000  passengers.  There  were  large 
lumber  shipments  also,  98,  3535. 

In  1893  the  annual  oonmieroe  of  the 
river  was  valued  at  $119,000,  95,  3601. 

In  1897  it  was  important  and  growing, 
97,  3471. 


a  History  of  plana  and  operations,  71,  667,  f)68,  672.  673.    History  of  the  work,  79, 446. 
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Laive,  1900,  in  proportion  to  cost  of 
annn&l  maintenance  of  river,  1900, 4365. 

Contract. 

1S9II.  Cascade  Construction  Co., 
dredging  6,246  c.  y.,  25  cents,  1900, 4364. 

Enfdneert. 

Chief  of  Engineers.  Reports,  83, 342; 
85,  372;  93,  458;  96,  467;  97.  523;  99, 
596;  1900,  673. 

Engineers  in  Charge: 

Oapt  C.  F.  Powell.     Report,  84, 2293. 

Maj.  W.  A.  Jones.     Report,  86,  2444. 

Maj.  T.  H.  Handbury,  1893.  Report, 
98,3533. 

Maj.  J.  C.  Post,  1895.    Report,  96, 3600. 

Capt  H.  Taylor,  1897.  Reports,  97, 
3469,  3473. 

Maj.  Fisk,  1899.     Report,  99,  3248. 

Capt  W.  C.  Langfitt,  1900;  1900, 4345. 

C^pt.  W.  W.  Harts  ( temporary  charge), 
1900.     Report,  1900,  4364. 

AfiSISTTANTS: 

Lt.  H.  Taylor.    Report,  98,  3535. 
P.  G.  Eastwick.     Report,  97,  3476. 

Operations. 

1999-1900.  6,246  c.  y.  dredged;  5 
brush  and  rock  dams  built;  work  in  prog- 
ress at  the  Cowley  Bar  Dike,  the  principal 
work,  1900,  4364,  4365. 

Physical  etaaracterlsti<». 

Description  of,  93,  3534;  96,  3601. 

The  nver  empties  into  the  Columbia 
River  14  miles  oelow  the  mouth  of  the 
Willamette  River.  A  part  of  the  river  is 
divided  into  2  forks,  wnich  are  mountain 
streams. 

Etna  is  at  the  mouth  of  Cedar  Creek, 
and  is  about  12  miles  from  the  mouth  of 
Speliah  Creek.  Above  and  below  the  town 
tnere  is  a  succession  of  bars  and  pools,  the 
number  diminishing  downward.  93, 
3534. 

Lacenter  is  situated  on  the  east  fork,  7 
miles  by  water  from  the  Columbia  River. 
The  average  rise  and  fall  of  the  tide  at  this 
place  is  14  inches.    96,  3601. 


Duration  of  water  elevations  in  1896  at 
the  forks  and  at  lAcenter,  97,  3477. 

Freshetw  carrying  considerable  sediment 
damaging  works,  1900,  4364. 

Plans. 

In  1883  Capt.  Powell  considered  a  part 
of  the  river  worthy  of  minor  improvement, 
but  that  the  work  was  not  a  public  neces- 
sitv,  84,  2293. 

In  1884  Maj.  Jones  considered  the  river 
worthy  of  improvement  at  an  annual  cost 
of  $1,000  for  the  removal  of  snags,  86, 2444. 

Projects. 

By  Capt.  Taylor,  1897,  6-f.  channel  in 
the  main  river  to  the  forks,  and  a  4-f .  chan- 
nel thence  to  Lacvnter  oil  the  east  fork, 
bv  training  dike$«,  closing  dikes,  and  sup- 

Slemental  dredging;    estimate,    $20,460, 
7,  3475;  99,  3248. 

It  was  estimated,  1900,  that  $500  would 
be  required  annuallv  for  maintenance*, 
1900,  4365. 

Surveys. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt.  Powell 
(see  PUim),  84,  2293. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Maj.  Jones 
(see  Plans),  86,2444. 

Examination  from  its  mouth  to  Speliah 
Creek,  ordered  by  act  of  July  13,  1892, 
made  under  the  direction  of  Maj.  Hand- 
bury,  1892  (report  favorable  for  limited 
improvement),  93,  3533. 

Examination  from  I..acenter  toits  mouth 
with  a  view  to  deepening  the  channel  and 
improving  navigation,  onlered  bv  act  of 
Aug.  17, 1894,  made,  1895,  by  Maj.  tost  (re- 
port favorable),  96,  3600. 

Examination  of  the  north  fork  to  Etna, 
ordered  bv  act  of  June  3,  1896;  report 
(favorable)  submitted!,  18%,  by  G^pt. 
Tavlor,  97,  3469. 

Survey  of  the  river  from  the  Columbia 
River  to  Lacenter,  ordered  by  act  of  June 
3,  1896,  made,  1897,  by  direction  of  Capt. 
Taylor  (see  Projects),  97,  3473. 


I4BXIMOTOM,  MO.     (See  Missouri  River  between  mouth  and  Sioux  City.) 

LEXIIVOTON  HARBOR,  MICH. 


Enn^lneers. 

Chief  of  Engineers.    Report,  89, 319. 
Engineebs  in   Charge.    Col.   0.   M. 
Poe,  1888.    Report,  89,  2281. 


Survey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Col. 
Poe  (report  unfavorable),  89,  2281. 


LICKING  RIVER,  KY. 


Appropriations. 

1888,  $3,000,  89,  1983. 
1890,  3,000,  90,  2273. 
1899,  10,000,  1900,  3155  (survey). 

Total,  16,000 


Commeree. 

Important,  72,  424,  425;  79,  1422. 

Utility,  as  a  harbor  of  refuge  from  ice 
questioned,  72,  425. 

Damage  sustained  from  ice  floes  of  Lick- 
ing River  in  1856,  72,  421,  424. 
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Description  of.  Moetly  lumber.  Un- 
important.    03,  2646;  05,  2516. 

Engineers. 

Chief  of  Enoineeb&  Reports,  71, 60; 
72,  57;  78,  109;  70,  147;  81,  265;  82, 
260;  86,  285;  87,  249;  88,  227;  80,  264; 
00,  238;  01,  306;  02,  292;  03,  332,  335; 
04,  304,  343;  05,  340;  1000,  476. 

Enginkebs  in  Charge: 

Sylvester  Welch,  chief  State  engineer, 
1836-37.     Report,  70,  1432. 

Maj.  W.  E.  Merrill,  1871-79.  Reports, 
71,  392;  72,  420;  70,  1422. 

Maj.  J.  W.  Ciiyler.    Report,  82,  1964. 

Lt.  Col.  W.  E.  Merrill.  Report,  85, 
1843. 

Mai.  J.  C.  Post.    Report,  87,  1902. 

Maj.  D.  W.  Lockwood,  1889-99.  Re- 
ports 80,  1983;  00,  2273;  01,  2462;  02, 
2097;  03, 2630,  2644;  04, 1992;  05,  2498, 
2513. 

Maj.  W.  H.  Bixby,  1900.  Report,  1000, 
3155. 

Ahsistantb: 

N.  B.  Buford,  assistant  State  engineer, 
1836-37.      Report,  70,  1434. 

C.  Schenk.  Reports,  70,  1423;  1000, 
3163. 

B.  F.  Thomas.  Reports,  00, 2274;  01, 
2462. 

Legislation. 

Act  of  general  assembly  of  Kentucky 
incorporating  the  *^  Licking  River  Lum- 
ber &  Mining  Co.,"  stating  privileges, 
etc.,  70,  1436.    Amendment,  70,  1437. 

Operations. 

l§§§-§9.  133  snags  removed  from 
channel  and  25  trees  from  the  banks,  80, 
1983. 

l§§9-90.  236  trees,  430  snacs,  324 
stumps,  4,679  c.  y.  solid  rock,  ana  4,172 
c.  y.  loose  rock  removed,  00,  2273. 

l§0O-01.  5,875  c.  y.  solid  and  2,145 
c.  y.  loose  rock  and  80  snags  removed 
from  the  channel,  01,  2462. 

1801-93.  911  snags,  trees,  and 
stumps,  798  c.  y.  loose  rock,  and  2,001 
c.  y.  solid  rock  removed,  02,  2097. 

physical  characteristics. 

General,  72,  420,  421 ;  70,  1422,  1424, 
1426,  1435  ;  03,  2645  ;  05,  2514  ;  1000, 
3159,  3164. 

Rise  and  fall  of  river  and  tributaries, 
70,  1425,  1426,  1430. 

Coal  and  iron  mines ;  quarries  in  vi- 
cinity, 70,  1427-1429,  1431. 

The  river  lies  wholly  in  the  State  of 
Kentucky,  empties  into  the  Ohio,  with 
uncertain  water  supply,  and  parts  of  it  are 
narrow  and  tortuous  in  the  upper  part. 
It  has  been  surveved  for  a  distance  of  297 
miles  from  its  mouth,  03,  2645,  2646. 

Water  supply  irregular,  05,  2515. 


The  entire  drainage  basin  of  the  lick- 
ing River  is  about  4,925  square  miles, 
1000.  3159. 

Gauge  readings,  1000,  3181. 

Under  the  project  of  1888  the  river  not 
susceptible  of  permanent  improvement 
Each  high  water  producing  a  large  num- 
ber of  snags  and  other  obstructions,  03, 
2631;  04,  1992;  05,  2498. 

Plans. 

fiv  Maj.  Merrill,  harbor  of  refuge  from 
ice  noes,  at  Newport,  Ky.  (mouth  of  Lick- 
ing River) ,  by  oonstructmg  a  Lateral  basin, 
having  an  area  of  from  5.8  to  11.2  acres, 
according  to  various  plans;  and  for  the 
excavation  of  a  channel  through  the 
rock  bar  at  the  mouth  of  Licking  River, 
to  a  depth  of  4  or  6  f.,  and  with  either 
a  straight  or  curved  channel,  at  a  total 
estimated  cost  ranging  in  amount  from 
$518,513  to  $1,624,794,  72,  423,  424,  425. 

By  Sylvester  Welch,  1837,  constructing 
locks  and  dams,  for  slack-water  naviga- 
tion from  the  mouth  to  West  Liberty,  at 
estimated  costs  ranging  from  $1,539,591 
to  $2,036,000,  70,  1433,  1434. 

By  Maj.  Merrill,  constructing  lockaand 
dams  to  improve  the  navigation  of  Lick- 
ing River  from  its  mouth  to  the  conflu- 
ence with  Elk  Fork,  at  an  estimated  cost 
of  $2,002,947.  For  slack-water  naviga- 
tion from  the  mouth  to  Slate  Ch!«ek,  esti- 
mate, $1,424,184,  70,  1423. 

In  1882  Maj.  Cuyler  considered  that 
the  radical  improvement  could  only  be 
accomplished  by  locks  and  dams  at  an 
estimated  cost  of  $684,000,  82,  1965. 

By  Lt.  Col.  Merrill,  1885,  connection  of 
navigation  of  the  Licking  with  that  of  the 
Ohio  River  by  the  removal  of  the  bar  at 
the  mouth  of  the  former;  estimate, 
$75,000,  85,  1844. 

By  Maj.  Post.  1887,  improvement,  ex- 
tending from  Farmers  to  West  Liberty, 
by  removal  of  snags  and  similar  obstruc- 
tions; estimate,  $17,680;  87,  1903. 

PriTate  (State)  Work. 

1  §37-43.  State  of  Kentucky  under- 
took the  construction  of  locks  and  dams 
for  the  improvement  of  the  river  at  a 
useless  expenditure  of  $372,520.  The 
work  was  stopped  before  completion,  72, 
421"  70  14^   1431. 

1837.  Channel  100  f.  wide  and  1,250 
f.  long  excavated  through  the  rock  bar  at 
the  mouth  of  Licking  Kiver,  at  a  cost  of 
$5,383.47,  70,  1431. 

186§.  Commission  appointed  by 
State  of  Kentucky  to  ascertain  cost  of 
removing  the  milldams  and  other  obetrac- 
tions,  70,  1432. 

Description  of  work  done  before  ac- 
quirement of  control  by  the  United  States, 
08,  2645;  05,  2514. 
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Projectt. 

By  Mai.  Post,  1887,  improvement  ex- 
tenoing  from  Farmers  to  West  Liberty 
by  removal  of  snags  and  similar  obstruc- 
tions; estimate,  $17,680,  87,  1903. 

Mai.  Bixby  estimated^  1900,  it  would 
cost  13,475,000  to  obtam  6-f.  navigation 
up  to  Falmoutb,  and  $47,000  aunuallv  for 
maintenance;  and  $270,000  or  $307,000 
for  lock  and  dam  at  or  near  Three-Mile 
Ripple,  but  such  work  not  recommended: 
and  for  removal  of  Three-Mile  Ripple  an(l 
adjoining  shoals,  $100,000,  recommended, 
1900.  3156. 

Surreyf. 

By  Lts.  Tumbull  and  Grayson,  1829, 
73,  420;  79,  1422,  1423. 

By  N.  B.  Buford,  1837,  under  direction 
of  S.  Welch,  chief  State  engineer.  Re- 
ports, 79,  1432,  1434. 

Under  direction  of  Mai.  Merrill,  1871, 
a  survey  of  the  mouth  of  Licking  River 
to  ascertain  its  adaptability  for  an  ice 
harbor.     Report,  72,  420. 

By  C.  Schenk,  1878,  of  the  river  in 
general.    Report,  79,  1423. 

Examination  ordered  by  act  of  June 


14,  1880,  made  under  the  direction  of 
Maj.  Cuyler,  82,  1964. 

Previous  surveys,  82,  1964. 

Of  bar  at  mouth  of  the  river  ordered  by 
act  of  July  5,  1884,  made  under  direction 
of  Lt.  Col.  Merrill,  86,  1843. 

From  Farmers  to  West  Liberty  ordered 
by  act  of  Aug.  5,  1886,  made  under  direc- 
tion of  Maj.  Post,  87,  1902. 

Examination  of  the  river  with  a  x'iew 
to  providing  slack- water  navigation  or- 
dered by  act  of  July  13,  1892,  made  in 
the  same  year  by  Maj.  Lockwood  (report 
unfavorable),  93,  2644. 

Examination  of  the  mouth  ordered  by 
act  of  Aug.  17,  1894,  with  a  view  to  the 
construction  of  an  ice  harbor,  including  a 
lock  and  dam,  made  in  that  year  by  Maj. 
Lockwood  (report unfavorable),  96, 2513. 

Survey  of  Licking  River,  Ky.,  from  its 
mouth,  opposite  Cincinnati,  Ohio,  to  Fal- 
mouth, Ky.,  with  a  view  to  its  iniprove- 
ment,  including  estimate  of  cost  of  a  lock 
and  dam  at  or  near  Three-Mile  Ripple, 
about  3  miles  alx)ve  its  mouth,  ordered 
by  act  of  Mar.  3, 1899,  made,  1900,  under 
direction  of  Maj.  Bixby  (see  l^qjects), 
1900,  3156. 


I.II.I.IN0T01V  RITER,  N.  €. 


Appropriations* 

1881,  $3,000,  81,  1021. 

1882,  3,000,  82,  1101. 

Total,  6,000 

EniSlneerfl. 

Chief  op  Enoinberb.  Reports,  80, 
125;  81,165;  82,  160;  83,  168;  84,  173. 

Enginebrs  in  Charge: 

Capt.  C.  B.  Phillips,  1880-82.  Reports, 
81,  1020,  1021. 

Capt.  J.  Mercur,  1882-84.  Reports,  82, 
1101;  83,  860. 

Capt.  F.  A.  Hinman,  1884.  Report, 
84,  1044. 

A.B8IST  ANTS  * 

J.  P.  Darlinjc.     Report,  81,  1022. 
W.  H.  James.     Reports,  88,  861;  84, 
1044. 

Operatlonii. 

18§3-S3.     River    cleaned    of  snags 


and  obstructions  from  mouth  to  Lilling- 
ton;  cut-off  dredged,  83,  861. 

1§§3'§4.  Dredflring  of  cut-offs  com- 
pleted to  a  dej)th  of  from  6  to  10  f.  at  low 
water;  projecting  points  cut-off  and  a 
small  island  removed;  completing  im- 
provement purposed,  84,  1044. 

Projects. 

By  Capt.  Phillips,  1881,  removing  snags, 
lo^,  and  trees,  mouth  to  Lillington,  11 
miles,  and  three  projecting  points  of  land, 
and  by  dredging  cut-offs  to  give  naviga- 
ble depth  of  5  f.  Estimated  cost,  $6,003, 
81,  1022.    Completed  in  1884,  84,  1044. 

Surreys. 

Ordered  by  act  of  June  14, 1880,  made, 
1881,  under  direction  of  Capt.  Phillips, 
81,  1020. 

Maps.     83,  860. 


LiIMESTONE  CREEK,  KY. 


Enitrineers. 

Chief  of  £n(}ineekr.  Report,  87, 
244. 

Engineer  in  Charoe.  Lt.  Col.  W.  E. 
Merrill,  1887.     Report,  87,  1834. 

AflsiOTANT.  Lt.  L.  H.  Beach.  Report 
87, 1834. 


Survey. 

Examination  of  l.)ar  at  mouth  ordered  by 
act  of  Aug.  5,  188H,  made,  1887,  under 
direction  of  I^t.  Col.  Merrill  (report  un- 
favorable), 87,  1834. 
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Enfilneeni. 

Chief  of  Enoinsbbs.  Report,  01 ,  131, 
1202. 

Enoikbsr  in  Chaboe.  Maj.  W.  F. 
Smith^U.S.  agent,  1891.   Report, 9 1,1203. 

AsBUTANT.  A.  Stierle.  Report,  01, 
1203. 


Pbjriiieal  charaeteii«tles. 

Deflcription  of,  01,  1203. 

Survey. 

Examination  ordered  by  act  of  Sept 
19, 1890,  made,  1890,  under  direction  of 
Maj.  Smith  (report  unfavorable),  91, 
1203. 


L.raeOL]V¥II^LE  HARBOR,  HE. 


C^omnieree. 

Benefit  of  improvement  to  commerce, 
70,  277,  278. 
Deflcription  of,  OS,  728. 

Riiirlneert. 

Chief  of  Enoinbers.  Reports,  78, 46; 
70,  52;  08,  37. 

Engineer  in  Charge: 

Lt  Col.  Thom,  78, 46;  70,  52.  Report, 
70  275. 

Lt.  Col.  P.  C.  Haine,  1892-93.  Report, 
08,  727. 

Abbiotant.  A.  C.  Both,  70,  275.  Re- 
port, 70,  276. 


Physical  charaeteiiitlis*. 

Description  of,  70, 275, 276, 277;  08, 727. 
Table  of  tidee,  70,  276. 

Plans. 

I  Of  Lt.  Col.  Thom,  1879,  channel  1,900  f. 
;  long,  50  to  80  f.  wide,  and  3  f.  deep,  with 
,  a  basin  at  its  upper  end  250  f.  by  110  f.; 
I  also  a  breakwater  to  protect  entrance; 
I  estimate,  $10,000,  70,  275,  276,  277. 

'  Surreys. 

Ordered  and  in  progress,  1878,  78,  46. 

Completed  by  A.  C.  Both,  70, 52,  275. 

Examination  ordered  by  act  of  July  13, 
1892,  made  by  Lt  Col.  Hains,  1892  (re- 
port unfavorable),  08,  728. 


EiUVH  HORN  RAir.     (See  Broad  Bay;  Lynn  Haven  Bay,  Fa. ) 

LINK  RITER,  OREO. 


Enfineers. 

Chief  of  Engineers.     Report,  88, 304. 

Engineer  in  Charge.      Capt.  C.   F. 
Powell,  1887.    Report,  88,  2179. 

Physical  characteristics. 

Deecription  of,  88,  2179. 


Surrey. 

Examination  ordered  by  act  of  Ang.  5, 
1886,  87,  3:iO;  made,  1887,  under  direc- 
tion of  Capt.  Powell  (report  unfiavor- 
able),  88,  2179. 


LISTONS  TREE  POIIVT,  REL. Al¥ ARE  RITER.     ( See  Delauxire  River. ) 


Engineers. 

Chief   of  Engineers.     Reports,   67, 
43;  68,  63. 

Engineer  in  Charge.    Lt.  Col.  C.  S. 

Stewart.     Reports,  67, 440;  68, 703, 706. 

AfisiOTANT.    R.  M.  Bache,  68,  703, 706. 

Estimates.    (See  Plans.) 

By  Lt.   Col.  Stewart,  survey,  $1,000; 
ice  harbor,  $480,000,  68,  708. 

Expenditures. 

For  survey,  $1,277.01,  68,  707. 


Plans.     (See  Estimates.) 

By  Lt.  Col.  Stewart,  ice  harbor,  con- 
sisting of  21  large  and  2  small  piers,  68, 
706,  708. 

SurTcy. 

Under  direction  of  Lt.  Col.  Stewart,  by 
R.  M.  Bache,  U.  S.  C.  S.,  1867.  Reports, 
67,  440;  68,  703, 706, 708. 


LITTLE  RAY  RE  IVOqiJETTE.      (See  Whilefish  River,  Mich.) 


REPORTS  OF  CHIEF  OF  ENGINEERS,  U.  8.  ARMY. 
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LITTUB  €AIL.£.01J   BAYOV,  L.A. 


Englneeni. 

Chief  of  Engineers.  Reports,  80, 
146;  81,  197;  82,  193. 

Engineer  in  Charge.  Maj.  A.  8tick- 
ney.     Report,  82,  1412. 

AssifffANT.  H.  S.  Douglass.  Report, 
82,  1413. 

Physical  eharacterlatlca. 

Description  of,  82,  1413. 

Plana. 

By  Maj.  Stickney,  1882,  widening,  the 


dredgt*d  channel  from  Bondro's  Canal  to 
24  miles  above  that  point,  for  a  further 
distance  of  4  miles,  4 1.  deep  and  30  f .  wide 
together  with  removing  of  obstructions; 
estimate,  $7,392,  82,  1414. 

Survey. 

Ordered  by  act  of  June  14,  1880,  80, 
146;  made  under  direction  of  Maj.  Stick- 
ney; 1882,  82,  1412. 


L.ITTL.E  CALUIHET  RIVER,  ILL.     (Set^  OUumet  Rix^.) 

LITTLE  CUAUV.     (See  MMi»ipin  Kitur. ) 

LITTLE  COHPTOIV,  R.  I.     (See  Churclws  Cm^e.) 

LITTLE  CREEK,  DEL. 


Engineers. 

Chief  OF  Engineers.     Reports,  80, 98; 
81,  129. 

Engineer  in  Charge.     Col.  J.  N.  Ma- 
comb.    Report,  80,  829. 

AsBiffFANT.    W.  S.  Edwards.     Report, 
80,  829. 

Plans. 

By  Col.  Macomb,  1880,  channel  mouth 


to  Little  Creek  Ijandlng,  3J  miles,  6  f. 
deep  and  40  f .  wide,  with  four  short  canals 
across  sharp  bends  in  the  creek.  Esti- 
mate, $17,200.     81,  830. 

Survey. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,  under  direction  of  Col.  Macomb,  80, 
829. 


LITTLE  DEALS  ISLAND,  MD.     (See  Deals  Island.) 

LITTLE  EOO  HARROR  RAY  AlVD  IIVLET.INCLIJDIIVO  ORE  AT 

RAY,  N.  M.    (Harbor  of  refuse.) 


Eng^lneers. 

Chief  of  Engineebs.    Report,  01,118. 

Engineer  in  Chajigb.    Maj .  C.  W.  Ray- 
mond, 1890.     Report,  91,  1095. 

Pliysleal  eliaraeterlsUes. 

Description  of,  91,  1095. 


Survey. 

Examination  ordered  by  act  of  Sept  19, 
1890,  made,  1890,  under  airection  of  Maj. 
Raymond  (report  unfavorable),  91, 1096. 


I 


LITTLE  E€}0  HARROR,  N.  J. 


Appropriations. 

1836,  15,000,  act  Julv  4. 
1838,  10,000,  act  July  7. 
1852,     8,500,  act  Aug.  30. 

Total,  23,500 

Enf^neers. 

Chief  of  Engineers.    Report,  66,  37. 


Engineer  in  Charge.     Col.  J.  D.  Gra- 
ham, 66,  37. 

Project. 

For  repairing  the  public  works  at  Lit- 
tle Egg  Harbor,  66,  37. 


LITTLE  HARROR  AT  PORTSHOIJTH,  N.  H.    (See  PorUmimlh 

Harbin-,  N,  H,) 


Appropriations. 

1886,  $10,000,  86,  60. 
1888,  20,000,  88,  398. 
1890,  40,000,  90,  454. 
1892,  30,000,  92,  532. 
1S94,  10,000,  96,  577. 


Appropriations — Continued. 
1896,'    10,000,  96,  580. 
1899,     12,000,  99,  1047. 

Total,  132,000 
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EiITTLE  HARBOR  AT  PORTSROUTH,  N.  H.— Continued. 


Commerce. 

No  commerce.  Work  intended  as  a 
harbor  of  refuge,  85,  483;  87,  469;  08, 
720. 

List  of  veflsels  wrecked  near  Little  Har- 
bor between  1879  and  1889,  80,  545. 

Contracta. 

1887.  Moore  &  Wright,  dredging, 
24  cents  i)er  c.  y.,  87,  468. 

1888.  New  England  Dredging  Co., 
dredging,  28  cents  per  c.  y.,  80,  545. 

1890.  T.  A.  Rowe,  stone  delivered 
in  breakwater,  69  cents  per  t.,  and  con- 
struction of  beacon,  $450,  01,  609. 

1809.  Ct.  W.  Andrews,  breakwater 
construction;  stone,  $1.11  per  t.,  02, 533. 

1893.  Moore  &  Wright,  dredging, 
19  cents  per  c.  y.,  s.  m.  ($28,500),  03,  721. 

1804.  Wm.  S.  White,  break  water  con- 
struction; Htone,  $1.96  iwr  t  ($12,212.76), 
04,  528. 

180ft.  A  K.  .Wright,  dredging,  16 
cents  per  c.  v.,  s.  m.  ($12,800),  06,  577. 

1897.  C.  H.  Souther,  dredging,  141 
c«nts  per  c.  v.,  8.  m.  ($8,925),  07,  797. 

G.  W.  Andrews,  repairs  to  breakwater, 
replacing  coping  stone,  $200  for  the  job; 
$1.85  per  t.  for  stone  ($2,050),  08,  837. 

1900.  C.  H.  Souther,  dredgmg,  16} 
cents  per  c.  y.,  s.  m.  (64,000  c.  y.) ,  1000, 
1152. 

Engineers. 

Chief  of  Enginekrs.  Reports,  85, 60, 
480;  86,59;  87,21;  88,21;  80,30;  00, 
25;  01,  31;  00,  38;  03,  36;  04,  35;  06, 
37;  06,  40;  07,  41;  08,  51;  00,  60; 
1000,  68. 

Enginbbrs  in  Charge: 

Col.  G.  Thorn.     Report,  82,  507. 

Col.  C.  E.  Blunt.     Report,  85,  480. 

Lt.  Col.  J.  A.  Smith,  1886-92.  Reports, 
87,  468;  88,  397;  80,  543;  00,  454;  01, 
608. 

Lt.  Col.  P.  C.  Mains,  1892-94.  Reports, 
02,  531;  08,  719;  04,  527. 

Lt.  Col.  D.  P.  Heap,  1895.  Report,  05, 
575 

Lt.  Col.  A.  N.  Dainrell,  1896.  Report, 
06  579. 

Maj.  R.  L.  Hoxie,  1897-98.  Reports, 
07,  796;  08,  837. 

Maj.  S.  W.  Roessler,  1899.  Report, 
00   1047. 

Maj.  W.  L.  Fisk,  1900.  Report,  1000, 
1151. 

Operationii. 

l§S6-§§.  36,021  c.  y.  dredged  from 
cut,  87,  468;  88,  398. 


1888-89.  37,479  c.  y.  dredged,  80, 
544. 

1889-90.  27,000  c.  y.  dredged,  00, 
454. 

1890-91.  Beacon  built,  and  4,543 1 
stone  placed  in  breakwater,  01,  609. 

1891-93.  13,502  t.  stone  placed  in 
breakwater,  02,  532. 

1899-93.  6,096  t.  stone  placed  in 
breakwater  and  about47,500  c.  y.  dredged, 
03,  720. 

1893-94.  About  9,000 1.  stone  placed 
in  breakwater  and  about  98,000  c.  y. 
dredged,  04,  528. 

1894-96.  62,500  c.  y.  dredged,  05, 
576;  06,  580. 

1896-97.  4,829  c.  y.  dredged,  07, 
796. 

1897-98.  About47,000c.y. dredged, 
08,  837. 

1 898-99.  1,058  t.  stone  placed  to  re- 
pair breakwater,  00,  1047. 

1899-1900.  25,735  c.  y.  dredged, 
1000,  1151. 

Plans. 

By  Col.  Blunt,  conversion  of  Little 
Harbor  into  a  laiger  harbor  of  refuge  by 
extending  area  and  construction  of  2 
breakwaters.  Estimate,  1 154, 000.  85, 
481. 

By  Maj.  Smith,  1886,  for  an  enlaiged 
harbor.    Estimate,  $165,000,  87,  470. 

Projeets. 

By  Col.  Thom,  1882,  dredging  a  chan- 
nel of  entrance  to  the  inner  harbor  9  f. 
deep  at  m.  1.  w.  and  100  f.  w^ide,  widen- 
ing the  anchorage  basin  to  300  f .  for  a  dis- 
tance of  700  f.,  and  giving  additional  pro- 
tection by  a  small  breakwater  on  the 
ledge  at  Jerry  Point.  Estimate,  $33,000. 
82,  507;  85,  481;  86,  60;  87,  468. 

Project  enlaiged  by  Lt  Col.  Smith, 
1888,  to  provide  for  2  small  breakwaters 
at  the  mouth  of  the  harbor,  and  for  dredg- 
ing the  channel  and  anchorage  basin  to  a 
depth  of  12  f.  at  low  water.  Eetiuiate, 
$235,000.  88,  397;  80,  30,  543,  544;  02, 
531. 

Project  amended  so  as  to  reduce  the 
area  to  be  dredged  from  49  to  40  acre^s 
making  estimated  cost,  $145,000,  05, 576. 

Sanrejr. 

Survey  with  a  view  to  its  improvement 
for  a  harbor  of  refuge  ordered  by  act  of 
July  5, 1884,  made  under  direction  of  GoL 
Blunt,  85,  480. 

Maps.    87,  470. 


REPORTS   OF   CHIEF  OF  KNOHfEERS,  U.  8.  ASMY. 
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UlTTEf  KAMAWHA  MOTKK,  W.  ¥A. 


AppropiiatloiM. 

1876, 

17,300,  77,  94,  663,  665. 

1878, 

18,000,  78,  108,  810,  813. 

1879, 

18,000,  79,  145,  1S47. 

1880, 

15,000,  80, 1833. 

1881, 

40,000,  81,  1990. 

1882, 

31,000,  82,  1958. 

1886, 

16,875,  86,  1624. 

1888, 

25,000,  88,  1793. 

1890, 

40,000,  90,  2278. 

1896, 

1,500,  96,  2328. 

1899, 

743,  99,  2474. 

Total, 

213,418 

Commerce. 

Probable  commerce  of  river,  76,  743. 
Navigation  only  dnring  high  water,  75, 
744. 

Commerceof  1877  paasing  lock  of  Little  ' 
Kanawha  Navigation  Ck).,  77,  664. 

Tolls  collected  by  Little  Kanawha  Navi-  ■ 
gation  Co.  for  1881,  81,  1990. 

Country  rich  in  resources,  1894,  90, 
25^. 

Not  lai^ly  increased  by  river  improve- 
ment, 96,  2328;  99,  426. 

Contracts. 

1877.  Removal  of  rock  at  Beaver 
Rocks  and  Nailor  Bend,  77,  663. 

1883.  T.  B.  Townsend,  dimension 
and  rubble  stone,  $4.50  and  $3.50  per  c.  y., 
82,  1959. 

1885.  Portsmouth  Foundry  &  Ma- 
chine Works,  boilers  and  machinery  for 
lock  construction,  86,  1891.  8.  M.  Ham- 
ilton &  Co.,  cement,  $1.40per bbl.  A.  J. 
Mitchell,  sawed  lumber,  8C^  1891 ;  timber, 
86, 1891.  Morris  &  Co. ,  coal,  8i  cents  per 
bushel,  86,  1891. 

1891.  T.  W.  Moore,  oak  timber, 
$6,332,  91,  2472.  Pattin,  Hall  &  Pattin, 
ironwork,  $2,118, 91, 2472.  G.  Kinsey  & 
Co.,  ironwork,  $684.95,  91,  2472. 

Engineers. 

Chief  op  Engineers.  Reports,  76,  73: 
77,  94;  78,  107;  79,  145;  80,  197;  81, 
265;  82,  259;  88,  267;  84,  266;  86,  291; 
86,  285;  87,  242;  88,  228;  89,266;  90, 
240;  91,  308;  92,  295;  98,  334;  94,  307; 
96,  342,  343;  96,  299;  97,  384;  98,  362; 
99,  425;  1900,  489. 

Engineers  in  Charge: 

Maj.  W.  E.  Merrill,  1875-79;  76,  73. 
Reports,  76,  740;  77,  663;  78,  806,  813; 
79  1346. 

Maj.  J.  W.  Cuyler,  1880-83.  Reports, 
80,  1831;  81,  1988;  82,  1957. 

Capt.  J.  C.  Post,  1883-87.  Reports, 
88,  1572;  84,  1754;  86,  1890;  86,  1623. 

Lt.  Col.  W.  E.  Merrill,  1887.  Report, 
87  1828. 

Maj.  D.  W.  Lockwood,  1888-95.  Re- 
ports, 88, 1792;  89,  1987;  90,2278;  91, 


24n;  92,  2114,  2117;  93,  2641;  94, 
2006;  96.  2510,  2520. 

Maj.  J.  F.  Gregory,  1896-97.  Reports, 
96,  2327;  97,  ^82. 

Maj.  W.  H.  Bixby,  1898-99.  Report, 
98  21 13. 

Capt  H.  F.  Uodises,  1899-.  Reports, 
99,  2474;  1900,  3317. 

Assistants: 

J.  E.  Carpenter.     Report,  76,  742. 

J.  E.  Bell,  77,  663,    Report,  78,  807. 

W.  K  Strong.  Reports,  79,  1346;  80, 
1833. 

M.  W.  Venable.     Report,  87,  1830. 

B.  F.  Thomas.  Reports,  88, 1793;  89, 
1988;  90,2279;  91,2472;  92,2115,2119; 
98,  2114. 

E.  Moeser.  Reports,  98,  2113;  99, 
2475;  1900,  3317. 

Estimatet.     (See  PrcjecU, ) 

Maj.  Merrill,  1875,  improvement  from 
Spring  Creek  to  Bulltown,  by  slack- 
water  navigation,  12  locks  and  dams, 
1758,400,  76,  740;  77,  665;  will  be  lai^ly 
increased  if  rock  foundations  are  not 
found,  76,  742;  same  work  estimated  by 
J.  E.  Carpenter  at  $480,000,  76,  744; 
considered  too  low  by  Maj.  Merrill,  76, 
740.  For  temporary  improvement  by 
removal  of  rocks  and  obstructions,  |7,300, 
76,  742. 

Mai.  Merrill,  1878,  lock  and  dam  at 
Burning  Springs,  $84,200, 78, 813.  Cause 
of  increase  from  estimate  of  1875,  78,  813; 

79,  145,  1347. 

Operations. 

18  76-7 7.  Temporary  improvement 
by  removal  of  rocks,  sand,  gravel,  and 
other  obstructions  by  hired  labor,  77, 
664. 

18T7-y§.  Removal  of  rocks  by  con- 
tract, 78,  107,  808.  Construction  of 
wing-dams  and  removal  of  obstructions 
by  hired  labor,  78,  108,  808. 

l§7§-79«  Removal  of  rocks  and 
obstructions  and  construction  of  wing- 
dams  by  hired  labor,  79,  145,  1346. 

l§79-§0.  27,378  trees  and  11,925 
snags  cut  and  removed;  11,133  1.  f.  crib- 
dams  and  3,712  1.  f.  brush  dams  built, 

80,  1835. 

l§93-§3*  Stone  for  lock  and  dam 
received  and  repaired,  83,  1672. 

1  §  8  3-84.  Preparations  of  stone  con- 
tinued, 84,  1754. 

1884-85.  Machinery  placed  and 
cofferdam  half  finished,  86,  1890. 

1885-86.  Cofferdam  completed; 
foundation  of  mitre  and  river  walls  exca- 
vated and  walls  partially  built  upon  con- 
crete foundation,  86,  lo23. 

1886-87.  Construction  of  lock; 
river  and  head  walls  commenced,  87, 
1829. 
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LITTLE  ILA.IVAWIIA  RITER,  W.  TA.— Contmaed. 


188T-§§.  1,090  c.  y.  dimension  and 
backing  stone  quarried  and  delivered  at 
lock  site;  460  c.  y.  cut  stone  and  2^  c.  y. 
backing  placed  in  construction  of  lock 
and  dam  No.  5;  repairs  to  cbute  at  Glen- 
ville,  88,  1794. 

18§8-89.    Biver  wall  of  lock  com- 

Sleted;  construction  of  land  wall,  coffer^ 
am,  and  lock-kee^^er's  house  begun,  89, 
1987. 

18§9-90«  Lock-keeper's  house  and 
entire  lock  masonry  completed;  lock 
floor  laid;  238  c.  y.  stone  cut;  2,392  c.  y. 
masonry  laid;  4,116  c.  y.  earth  exca- 
vated; 2,638  1.  f.  piles  driven,  and  148 
c.  y.  concrete  laid,  90,  2278. 

1899-91.  Framing  of  lock  gates 
completed;  construction  of  dam  b^un; 
130  c.  y.  stone  cut,  550  c.  y.  iaid,  and 
4,029  c.  y.  quarried,  91,  2473. 

1891-93.  16,700  c.  y.  dredged  at 
and  below  dam  site;  250  1.  f.  crib  work 
sunk  and  filled  in  construction  of  the 
dam;  protection  crib,  guide  crib,  and 
crib  work  for  protection  of  the  river 
bank  built;  lock  gates,  wickets,  and  ma- 
neuvering apparatus  put  in  place;  lock 
floor  paved;  construction  ana  repair  of 

{)lant  92,  2115.  Operation  and  repair  of 
ock  and  dam,  92,  2118. 

1899-93.  Dike  of  dam  complete; 
shore  crib  below  lock  constructea;  mis- 
cellaneous work  done,  93,  2641. 

1897-98.  Over  1,000  obstructions 
removed,  98,  2113. 

1898-99.  About  700  snags  and  520 
c.  y.  rock  removed  from  river,  99,  2474. 

1 899-1900.  About  2,500  snags  and 
other  obstructions  and  1,138  c.  y.  rock 
removed  from  river,  1900,  3318. 

Physical  characteristics. 

Description  of  river,  76,  742,  744;  78, 
806. 

Falls,  76,  740,  744,  745. 

High  water,  76,  744. 

Discharge,  76,  745. 

Area  of  water  shed,  78,  806. 

Description  of,  1894.  Glenville,  55 
miles  from  head  of  navigation.  West 
Fork,  has  an  elevation  of  80  f.,  which 
would  require  7  additional  locks  to  give 
4  f.  depth,  96  2522. 

Fresnets  ana  washouts  damaging  works 
of  navigation  company,  and  making  nav- 
igation expensive  and  difficult,  96,  2327. 

Private  (corporate)  ^work. 

Little  Kanawha  Navigation  Co.  began 


in  1867  and  completed  in  1874  the  slack- 
water  navigation  to  depth  of  4  f.  from 
mouth  to  Spring  Creek,  43  miles,  by  4 
locks  and  dams;  locks  143  f.  by  23  f.,  76, 
740,  744;  77,  664. 

Condition  of  the  works  of  the  canal 
company,  1894.  Valued  by  the  company 
at  $250,000,  96,  2520. 

Leaky  dams  of  navigation  company 
lessening  value  of  Government  works, 
94,  2006;  96,  2511 ;  96,  2328. 

Projects. 

Maj.  Merrill,  1875,  temporary  improve- 
ment by  removing  rocks  and  other  ob- 
structions, 76,  742,  744;  77,  663,  665. 
For  permanent  improvement,  to  depth  of 
4  !.,  from  head  of  present  slack- water 
navigation,  Spring  Creek  to  BuUtown,  87} 
miles,  by  slack-water  navigation,  12  locks 
and  dams;  locks  143  f.  by  23  f.,  with  an 
average  lift  of  12}  f.,  76,  740;  77,  664; 
78,  813.  First  dam  and  lock  proposed 
at  Buminf^  Springs,  78,  813. 

The  project  of  1876  proposed  the  con- 
struction of  a  lock  and  dam  near  Burning 
Springs,  so  as  to  extend  slack- water  navi- 
gation, for  a  draught  of  4  f.,  a  distance  of 
12  miles,  and  the  improvement  of  the 
natural  channel  for  an  additional  distance 
of  80  miles,  by  the  removal  of  obstruc- 
tions so  as  to  obtain  a  channel  40  f.  wide 
and  at  least  2  f.  deep  during  4  months 
of  the  year.  Estimated  cost  of  lock  and 
dam,  $62,000.  76,  741.  In  1878  the  di- 
mensions of  the  lock  were  increased  and 

'  the  cost  estimated  at  $84,200,  78,  813; 

,81,  1989;  82,  1958.  In  1883  the  esti- 
mate was  increased  to  $135,672.47,  83, 
1573.  Of  the  $129,300  appropriated  pre- 
vious to  1883  $43,300  was  for  the  removal 
of  obstructions,  88,  1574.  Increased 
cost  of  work  due  to  the  small  appropria- 
tions, 86,  1623.  In  1888  $51,800  was  es- 
timated for  completion,  88,  1793. 

Surreys. 

From  BuUtown  to  mouth,  1874,  76, 
73,  740,  742. 

Examination,  1884,  of  previous  works 
of  improvement  upon  the  river,  84, 1754. 

Examination,  for  locks  and  dams,  re- 
port to  contain  probable  price  for  which 
the  U.  8.  could  obtain  possession  of  locks 
and  dams,  ordered  by  act  of  Aug.  17, 
1894;  made,  1894,  bv  Maj.  Lockwood 
(report  unfavorable),  96,  2520. 
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LITTE.E  fiLAIVAHmA  RIYER,  W.  YA.  (L.ock  and  dam,  operating 

and  care). 


Appropriations. 


a 


1892, 

$611.65 

18d3, 

4.797.97 

1894, 

2,445.32 

1895, 

3,864.13 

1896, 

3,230.47 

1897, 

2,349.03 

1898, 

1,723.53 

1899, 

2,496.58 

1900, 

2,421.61 

Total,  23,940.29 

Commerce. 

Description  of.  Value  of,  at  1896,  that 
had  paeeed  through  since  opening  of  the 
canal  and  lock,  estimated  at  $5,271,276. 
96,  2329. 

The  commerce  that  passed  through 
lock  No.  5  during  1898  amounted  to  122,- 
4a5  tons,  valuedat about $2,176,a52;  1899, 
138,664  tons,  valued  at  about  $1,795,000, 
99,  2478;  1900,  3320. 

Engineers. 

Chief  op  Engineers.  Reports,  93, 
335;  94,  307;  96,  342;  96,  300;  97,  384; 
98,  363;  99,  426;  1900,  490. 

Enginbebs  in  Charge: 

Maj.  D.  W.  Lock  wood,  1888-95.  Re- 
ports, 98,  2642;  94,  2007;  96,  2511. 

Maj.  J.  F.  Gregory,  1896-97.    Reports, 


Maj.  W.  H.  Bixby,  1898-99.  ReiKjrt, 
98  2115 

Capt.  H.  F.  Hodges,  1899-.  Reports, 
99,  2176;  1900,  3319. 

AsSISTA  XTN ' 

B.  F.Thomafl.  Reports,  96,  2330;  97, 
2583. 

E.  Moeser.  Rejxjns,  98,  2117;  99, 
2479;  1900,  3321. 

Operations.  <z 

1894-95.  New  timber  and  concrete 
floor  put  in  lock,  96,  2512. 

1  §95-96.  Upper  shore  crib  extend- 
ed; bank  below  lock  ripraj)ped,  and  mis- 
cellaneous work  done,  96,  2329. 

1  §96-97.  Minor  repairs  made  to 
lock  and  dam,  97,  2583. 

l§97-9§.  Minor  repairs  made  to 
lock  and  dam,  98,  2115. 

1  §9  §-99.  Em  pty ing  valve  repaired, 
gates  resheeted,  and  repairs  made  to 
guide  crib  and  dam,  99,  2479. 

1  §99-1900.  Necessary  repairs  made 
to  lock  and  dam  and  about  1,750  s.  f.  of 
terreplein  paved,  1900,  3320. 

Projeetfl. 

Leakage  of  works  of  Little  Kanawha 
Navigation  Co.  lessening  usefulness  of 
Government  work,  98,  2642;  94,  2007; 
96,  2512. 


96,  2328;  97,  2582. 

E.rm.E   KANAWHA   RIVER    (Mouth),  W.   VA.     (Ice  harbor). 

(See  Ohio  River.) 

Plan«. 

By  Maj.  Merrill,  1880,  constructing  two 
ice  breakers  of  timber  and  stone  below 


Engineers. 

Chibf  op  Enginbebs.  Reiwrts,  79 ,  147 ; 
80,  195. 

Engineer  in  Charge.  Maj.  W.  E. 
Merrill.     Report,  80,  1790. 

Assistant.  W.  E.  Strong.  Report, 
80,  1793. 

PrlTttfe  (corporate)  i¥ork. 

Petition  of  Little  Kanawha  Britlge  Co. 
with  reference  to  the  disposal  of  their 
bridge  as  an  obstruction  in  the  river,  80, 
1797. 


railroad  bridge  atToss  the  Ohio  River; 
estimate,  $6,000,  80,  1796. 

By  Maj.  Merrill,  1880,  raising  wagon 
bridge  near  mouth  of  Little  Kanawha 
River  32  f.  and  construction  of  approaches 
thereto;  estimate,  $80,000,  80,  1795. 

Modificatiim  of  above  plan;  estimate, 
160,000,  80,  1795. 

SurTCjr. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Maj.  Merrill,  80, 
1790. 


L.ITTL.I:  LAKE,  L.A. 


Engineers. 

Chief  of  Engineers.  Reports,  80, 
146;  81,  197. 

Engineer  in  Charge.  Maj.  C.  W. 
Howell.    Report,  80,  1307. 

Assistant.  H.  S.  Douglass.  Rei)ort, 
80,  1308. 

Plans. 

By  Maj.  Howell,  1881,  channel  50  f. 

wide  and  5  f .  deep  from  New  Orleans  to 

Barataria. 
Route  1.    Clearing  obstructions  from 
a  See  references  to  Ejigineers  in  charge  for  minor 

9207—02 37 


Bayou  Barataria  and  dredging  channel  at 
Pomte  le  Garde  and  at  head  and  mouth 
of  Bayou  St.  Denis;  estimate,  $78,486, 
81,  1314. 

Route  2.    Clearing  Bayous  Barataria 
and  Dupont,  cutting  canals  at  Bayou  Du- 

gont,  and  connecting  Bayous  Dupont  and 
lutler;  estimate,  $108,158,  81,  1314. 

Survey* 

Ordered  by  act  of  June  14, 1880,  mad^, 
1881,  under  direction  of  Maj.  Howell,  81, 
1307. 
miacellaneoua  work  performed  each  year. 
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E.ITTE.E  nUAm  RIVER,  OmO.     {See  Ohio  River.) 


Enf^neert. 

Chibf  OF  Engineers.    Report,  03, 318. 

Enginbeb  in  Charge.  Lt  Col.  A. 
Stickney,  1892-93.     Report,  93,  2525. 

AflsifiTANT.  Lt.  H.  F,  Ilodges.  Re- 
port, 03,  2527. 

Physical  characteristics. 

Description     of;     excee<liiigly     email 


stream  at  its  mouth  and  locality  unsoited 
for  ice  harbor,  03,  2526. 

Surrey* 

Examination  for  ice  harbor  at  the 
mouth  ordered  by  act  of  July  13,  1892, 
made  in  that  year  under  direction  of  Lt 
Col.  Stickney  (ceport  unfavorable),  03, 
2525. 


LITTLE  RUSOURI  RIVER,  ARK. 


Appropriations. 

1871,  $10,000,  71,  350. 

1872,  10,000,  72,  53. 

Total,  20,000 

Commerce. 

Cotton  products  tributary  to  river,  71, 
346,  348,  349. 

Difficulties  of  transportation  and  high 
tariffs,  71,  349. 

Duration  of  season  of  navigation,  71, 
348. 

Railroad  connections,  73,  464. 

Enfi^lneers. 

Chief    of  Engineers.     Reports,   70, 
31,  66;  71,  59;  72,  53;  73,  55. 
Engineers  in  Charge: 

Lt.  Col.  W.  F.  Raynolds,  1870-73.  Re- 
ports, 71,  346,  349;  72,  344. 


Operations. 

1  §70-71.  Removal  of  obstructions, 
in  progress,  71,  350. 

1 S  7 1-73.  M ost  serious  obstructions 
removed,  by  means  of  a  snag  boat,  from 
junction  with  the  Ouachita  to  mouth  of 
Antoine  Creek,  72,  53,  344. 

1§73>73.  Removal  of  453  snags,  647 
snags  cut  off  below  low  water,  and  9,496 
drift  trees  removed;  153  bowlders  re- 
moved from  rapids;  completion  of  proj- 
ect, 73,  55,  462,  463. 

Physical  characteristics. 

Descriptions,  71,  346-349;  73,  463. 
List  of  obstructions,  71,  347. 

Projects. 

By  Lt.  Col.  Raynolds,  for  removal  of 
obstructions  and  improvement  of  chan- 


C^l.  J.  k:  Sim^n,  IStT"  Report,  78,  I  ''«';  '^^'^^  ^'  ^'^'  '1'  ^'  ^ 

461.  ,  Surrey. 

Assistant.    J.  Straszer.     Reports,  71,  ]      By  J.  Straszer,  1870,  70,  66;  71,  59, 

349;  73,  462.  1  347. 

L.ITTL.E  MOS^tlJITO  CREEK.     (See  MosquUo  Creek,  S,  C.) 

LITTLE  IVARRAOATVSETT  RAY.     (See  Watch  BiU  Cove,  H.  L;  Narragan- 

sett  Bay  {Little),  R.  I.  and  Ckmn. 

L.ITTLE  PEREE  RIVER,  S.  €. 


A  pproprlatlons. 

1888,    $5,000,  88,  128. 
1890,      5,000,  90,  1213. 
1892,      5,000,  92,  1202. 
1894,      4,000,  95,  1399. 
1896,      3,000,  96,  1159. 


Total,  22,000 

Commerce. 

Description  of,  87, 1114;  93, 1473;  94, 
1076;  95,  1399. 

Aggregate  amount  of  freight  carried  on 
the  nver  in  1892-93,  6,153  t.,  93,  1472; 
in  1893-94,  8,375  t,  94, 1075;  in  1894-95, 
12,438  t.,  95,  1398;  in  1895-96,  17,050 
t,  96,  1159. 

Engineers. 

Chief  of  Engineers.  Report,  87, 139; 
88,  128;  89,  153;  90, 138;  91,  171;  92, 


171;  93,  185;  94,  169;  95,  193;  96, 172; 
97,  215;  98,  213;  99,  246;  1900,  278. 

Engineers  in  Charge: 

Capt.  W.  H.  Bixby,  1887.  Reports, 
87,  1111,  1113. 

C^apt.  F.  V.  Abbot,  1888-97.  Reports, 
89,  1175;  90,  1212;  91,  1448;  92,  1201; 
93,  1471;  94,  1074;  95,  1398;  96,  1158, 

97,  1444. 

Maj.  E.  H.Ruffner,  1898-99.     Reports, 

98,  1267;  99,  1521. 

Capt.  J.  C.  Sanford,  1900.  Report. 
1900,  1845. 

AssiOTANT.  R.Whitford.  Reports,  89, 
1176;  91,  1449;  92,  1203;  93,  1472;  94, 
1075;  95,  1399;  96,  1159;  97,  1446. 

Operations. 

l§§§-§9.  883  trees,  logs,  and  snags 
removed  from  channel,  and  1,771  trees 
cut  and  trimmed  on  the  banks,  89, 1176. 


«  Expended  under  [>ennanent  indefinite  appropriation  for  oi>erating  and  caro  of  canais  and  other 
works  of  navigation,  act  of  July  5,  18&1,  1900,  3319. 


REPOBT8   OF   CHIEF  OF   ENGINEXlBS,  U,  8.  ABMY. 


579 


L.ITTE.E  PEDEE  RITER,  S.  €.— <bntinued. 


1  §99-90.  1,481  stumpe  and  snags 
removed  from  the  channel,  and  1,022 
trees  and  221  cords  of  brush  cut  from  the 
banks,  90,  1214. 

1S9O-01.  1,698  snags  and  logs  and 
44  cords  of  small  snags  removed  from  the 
channel,  and  1,896  trees  and  110  cords  of 
bnifih  cleared  from  the  banks,  91,  1449. 

1S91-93.  1,072  snags  and  logs  and 
47  cords  of  small  snags  removed  from  the 
channel,  and  1,252  trees  and  91  cords  of 
brush  cleared  from  the  banks,  92,  1203. 

1993-93.  About  3,200  snags  and 
other  obstructions  removed  from  the 
river  and  banks,  98,  1472. 

1 994-95.  About  500  snags  and  other 
obetructions  removed,  95,  1399. 

1 995-96.  About  500  snags  and  other 
obstructions  removed,  96,  1159. 

1996-97.  About  3,500  snags  and 
other  obstructions  removed,  97,  1446. 


Physical  ehamcterlstlcfl. 

Description,  87,  1111. 

ProJecU. 

By  Capt  Bixby,  1887,  improving  the 
river  by  removing  snags,  trees,  and  simi- 
lar obstructions,  clearinf^  it  for  a4-f.  draft 
steam  navigation  from  its  mouth  to  the 
Lumber  River,  and  thence  for  a  4-f.  draft 
pole- boat  navigation  to  Little  Rock,  S.  C. ; 
estimate,  $50,000,  87,  1114;  91,  1448. 

Surveys. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1887,  under  direction  of  Capt.  Bixby, 
87,  1113. 

See  also  reference  under  Great  Pedee 
to  survey  ordered  by  act  Mar.  3,  1879, 
which  applies  also  to  Little  Pedee. 

Maps.    90,  1214. 


L.ITTLE  PIOEOIV  RITER.     (See  French  Broad  and—N.  C,  and  Tenn.) 
L.1TTL.E  RED  RITER.     (See  WMU,  Black,  etc.) 

m 

I.1TTL.E  RITER,  ARK. 


Commerce. 

Important,  79,  991. 
Description     of    (unimportant),    84, 
1407,  1408;  93,  2087;  95,  1967. 

Engineers. 

Chief  op  Engineers.  Reports,  78, 
88;  79,  118;  84,  232;  87,  210;  93,  271; 
95,  279. 

Engineebs  in  Charge: 

Maj.  W.  H.  H.  Benvaurd,  1878.  Re- 
port, 79,  990. 

Capt.  J.  H.  Handbury.  Report,  84, 
1406. 

Capt.  H.  S.  Taber.     Report,  87,  1545. 

Capt.  J.  H.  Willard,  1893-95.  Reports, 
93,  2087;  95,  1965. 

Assistant.  J.  Ewens.  Report,  98, 
2088. 

Physieal  eharaeterfsties. 

General;  obstructions,  79,  990. 

Proximity  of  lead  mines,  79,  991. 

Description  of,  84,  1407;  93,  2087, 
2089;  95,  1966. 

Enters  the  Red  River  about  3  miles 
above  Fulton.     White  Cliff  is  about  48 


miles  al)ove  the  entrance;  in  the  river 
below  this  |)oint  shoals  were  numerous  in 
1893,  95,  1967. 

Table  showing  the  variation  in  the  rise 
and  fall  of  Red  River  below  mouth  of 
Little  River,  and  the  consequent  diflB- 
culty  of  entering  the  latter,  98,  2088. 

PI  ami. 

By  Maj.  Benyaurd,  removing  obstruc- 
tions, snags,  logs,  etc.,  from  the  river; 
estimate,  $;12,000,  79,  991. 

Surveys. 

Examination  made  under  direction  of 
Maj.  Benyaurd.  1878-79.  Report,  79, 
990. 

Examination  ordered  by  acts  of  Aug.  2, 
1882,  and  Aug.  5,  1886  (reports  unfavor- 
able), 84,  1406;  87,  1545. 

Examination  ordered  by  act  of  July  13, 
1892,  made,  1893,  under  the  direction  of 
Capt.  Willard  (report  unfavorble),  93, 
2087.  Another  from  Fulton  to  White 
Cliff  ordered  by  act  of  Aug.  17,  1894,  re- 
port snbmitte<l  by  Capt.  Willard,  1895 
(rei)ort  unfavorable),  95,  1965. 


L.ITTL.E  RIVER,  ARK.  AND  MO.  (from  Homerivllle  to  lU  June- 

tion  MTlth  the  (St.  Franelij . 


Appropriations. 

1888,  $5,000.00,  88,  191. 
1890,   3,000.00,  90,  1957. 

1893,  .80,  act  Mar.  3. 

1894,  .13,  act  Aug.  23. 

Total,  8,000.93 


Ennrlneers. 

Chief  op  Engineers.  Reports,  87,  210; 
88,  191;  89,  225;  90,  202;  91,  256;  92, 
247;  93,  279. 

Engineer  in  Charge.  Capt.  H.  S.  Ta- 
ber, 1887-93.  Reports,  87, 1548;  89,1668; 
90,  1956;  91,  2064;  92,  1696;  98,  2121. 
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LITTLE  RIVER,  ARK.  AMD  RO.  (flrom  HomenTille  to  Its  Jane- 

tlon  iirlth  the  St.  Francli) — Continued. 


Operatiom. 

l§99-90.  Snagfdng  operations  be- 
gun, 90,  1956. 

1 S94K-9 1  •  109  snags  removed  from  the 
channel,  25  c.  y.  of  earth  excavated,  161 
trees  cleared  from  the  banks,  and  a  dam 
300  f.  lonff  built  across  chute,  91,  2064. 

lil91-99.  96  snags  and  8  drift  piles 
removed  from  the  channel,  and  1 ,087 over- 
hanging trees  cleared  from  the  banks,  99, 
1697. 


Projects. 

3y  Capt  Taber,  1887,  eight  months 
navigation  from  the  mouth  to  Honiers- 
ville  by  dam  construction  closing  cut-off, 
and  removal  of  snags  and  similar  obetmc- 
tions;  estimate,  $8,000,  87, 1549;  88,  im. 
Increased  in  1892  to  $11,000,  99,  1697. 

Survey. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made  under  direction  of  Gapt.  Ta- 
ber, 87,  1548. 


LITTLE  RITER,  KT. 


Enfftneert. 

Chibf  of  Enoimiekss.    Report,  85^  279. 
Enoimber  in  Chabob.     Maj.    W.   R. 
King.    Report,  86,  1772. 


Surrey. 

Examination  ordered  by  act  of  Jnl^  5, 
1884,  made  under  direction  of  Maj.  King 
( report  unfavorable ) ,  80,  1 772. 


LITTLE  RITER,  LA.     (See  Black  River. ) 


Appropriation. 

1888,  $2,500,  89,  1601. 

.Commerce. 

Description  of,  not  large,  96,  1987. 

Enfffneem. 

Chief  OP  Engineers.    Reports,  87, 203; 

88,  179;  89,  210;  90,  189;  96,  279. 

Enginseb  in  Charge.  Capt.  J.  H. 
Willard,   1887-95.      Reports,   87,   1498; 

89,  1600;  90,  1881;  96,  1984. 

Assistant.  W.  Decker.  Report,  96, 
1983. 

Operations. 

I§S7-S9.  2,645  logs  and  snags 
removed  from  the  channel,  and  4,300 
trees  and  stumps  removed  from  the 
banks,  89,  1601. 

lS§9-90.  120  snags  removed  from 
the  channel  and  515  trees  from  the  banks, 
completing  the  project,  90, 1881,  1882. 


Physical  characteristic's. 

Description,  87,  1498;  96,  1985. 

Formed  by  bayous  Castor  and  Dugde- 
inona,  and  reached  Ouachita  River  through 
Catahoula  prairie,  which  becomes  a  lake 
in  high  water.  A  tributary  of  Black 
River.     96,  1985. 

Projects. 

By  Capt.  Willard,  1887,  clearing  the 
river  of  obstructions  from  Catahoula  Lake 
to  Trinity,  about  25  miles;  estimate, 
$2,500,  87,  1499;  89,  1600.  Completed 
in  1890,  90,  1881. 

Surveys. 

Examination  ordered  by  act  of  Aug.  5, 
.  1886,  made,  1887,  under  direction  of  Capt. 
Willard,  87,  1498. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made  under  the  direction  of 
Capt.  Willard,  1895  (report  favorable  to 
removal  of  snags),  96,  1984. 


EiITTJLE  ROCK,  ARK.     (See  Arkanms  River.) 
LlTTLi:  SAMjBm  CREEK,  N.  J. 


Engineers. 

Chief  of  Enginbbbs.    Report,  89, 102. 

Engineer  in  Chaboe.     Lt.  Col.  H.  M. 
Robert,  1888.     Report,  89,  876. 

Assistant.    L.  Y.  Schermerhom.    Re- 
port, 89,  877. 


Physieal  charaeteristies. 

Description  of,  89,  877. 

§arTey. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  LU 
Col.  Robert  (report  unfavorable),  89, 877. 
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Appropriations* 

1852,  ^  $10,000.00,  66,  iii,  29. 


1864 
1866 
1867 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1878 
1879 
1880 
1881 
1882 
1884 
1886 
1888 
1890 
1892 
1894 
1896 
1899 


«4,101.36,  act  Apr.  9. 
33,840.41,  66,  iu,  16,  29. 
50,000.00,  67,  33. 

1,500.00  (allotted),  act  Apr.  10. 

5,000.00,  70,  53. 
15,000.00,  71,  51. 
15,000.00,  72,  47. 
15,000.00,  78,  48. 
15,000.00,  74,  55. 
10,000.00,  76,  59. 

5,000.00,  76,  111. 
10,000.00,  78,  133. 

5,000.00,  79,  176. 
20,000.00,  80,  2211. 
20,000.00,  81,  2445. 
25,000.00,  82,  2449. 
10,000.00,  84,  2142. 
12,500.00,  86,  1892. 
16,000.00,  88,  2082. 
13,000.00,  00,  2861. 

6,000.00,  02,  2579. 

8,000.00,  96,  3203. 

8,000.00,  96,  3149. 

5,500.00,  99,  3136. 


Total,  338,441.77 

Commerce* 

Important,  S.  Doc.  42,  35th  Cong.,  1st 
pew?.,  p.  148;  66,  iv,  175;  67,  238. 

Availability  as  a  harbor  of  refuge,  S. 
Dw.  42,  35th  Cong.,  let  sees.,  p.  148;  68, 
248;  69,  175. 

Commercial  importance  of  Little  Sodus 
Bay,  66,  iv,  170;  68,  248;  76,  342;  79, 
1731. 

East  piers  not  deemed  necessary,  66, 
iv,  170,  172,  175. 

The  value  of  the  commerce  in  1895  was 
estimated  at  $268,800,  96,  3149. 

63,501  tons  of  coal  were  Bhippe<l  in 
1896,  97,  3276. 

The  total  commerce  in  1897  was  esti- 
mated to  amount  to  68,888  tons,  98,  2804. 

Chiefly  coal,  99,  3136. 

Contraets. 

1866.  A.  P.  Grant,  dredging;  J.  W. 
P.  Allen,  towing  scows;  R.  Nelson  Gere, 
materials  and  labor;  Ontario  Iron  Works, 
materials  and  labor;  J.  N.  Collins  &  Co., 
materials  and  labor,  66,  iv,  177. 

1§67.  W.  J.  Baker,  dredging,  24 
cents,  67,  243.  J.  N.  Collins  &  Co.,  ma- 
terials; S.  B.  Robinson,  labor;  C.  R.  Par- 
sons, materials;  R.  R.  Dodge,  materials, 
68  252. 

J86§.  R.  R.  Dodge,  materials;  R. 
R.  Dodge,  materials  and  labor;  Hart  & 
Jennings,  materials,  68, 251. 


1 860.  Hart  &  Jennings,  materials  and 
labor;  John  King,  materials  and  labor, 
69.  177. 

1871.  £.  H.  French,  materials  and 
labor;  E.  H.  French,  dredging,  71,  233. 

1873.  Post  &  Henderson,  materials; 
C.  J.  De  Graw,  materials,  72,  257.  H. 
J.  Mowry,  materials,  78,  367. 

1873.  T.  B.  HaH,  materials,  78,  367. 

1874.  C.  J.  De  Graw,  materials  and 
labor,  75,  341. 

1875.  C.  J.  De  Graw,  materials  and 
labor,  75,  342. 

1879.  C.  F.  Dunbar,  dredging.  18 
cents  per  c.  y.,  80,  2212. 

1880.  W.  D.  Taylor,  iron,  81,  2446. 
R.  J.  Myers  ami  H.  C.  Poet,  timber,  81, 
2446. 

1881.  D.  W.  McConnell,  dredging, 
17}  cents  perc.  y;  R.  J.  Myers  and  H.  £. 
Post,  timoer;  vV.  D.  Taylor,  iron,  81, 
2446. 

1883.  Kelly  &  Bennerman,  pier  ex- 
tension, 83,  1947.  A.  J.  Packard,  iron, 
88,  1946. 

1895.  £.  J.  Hingston,  dredging 
10,000  c.  y.,  at  47  cents  per  c.  y.,  p.  m., 
95,  3202. 

1897.  W.  J.  Daly,  dredging,  49^ 
and  18  cents  j)er  c.  y.,  s.  m.,  97,  3277. 

Doeumentfi.     (Not  published  in  re- 
ports. ) 

8.  Doc.  16,  34th  Cong.,  3<1  sess.  Re- 
port of  Maj.  J.  D.  Graham,  for  1855-56. 
S.  Doc.  42,  35th  Cong.,  1st  sess.,  p.  148. 

Englneem. 

Chief  op  Enginebbs. 

Letter  to  officer  in  charge,  directing 
him  to  carry  out  the  wishes  of  the  "On- 
tario Bay  Harbor  Improvement  Associa- 
tion," 8".  Doc.  42,  35tn  Cong.,  1st  sess., 
p.  150. 

Reports,  66,  4,  ii,  41,  42,  iii,  1629;  67, 
33;  68,  45;  69,  41;  70,  53;  71,  51;  72, 
47;  78,  47;  74,  54;  76,  59;  76,  111; 
77,  118;  78,  133;  79,  176;  80,  132; 
81,  318;  83,  312;  83,  321;  84,  325;  85, 
350;  86,  344;  87,  310;  88,  283;  89,  335; 
90,  303;  91,  380;  92,  359;  98,412;  94, 
386;  95,  421;  96,  378;  97,  475;  98,  464; 
99,  545;  1900,  614. 

Engineers  in  Charge. 

Capt.  T.  W.  Maurice,  1828;  74,  256. 

Maj.  W.  Tumbull,  1845;  S.  Doc.  42, 
35th  Cong.,  Ist  seas.,  pp.  3,  22;  74,  256. 

Maj.  J.  D.  Graham,  1857;  66,  4. 
Report,  S.  Dcx;.  42,  35th  Cong.,  1st  sess., 
p.  147. 

Maj.  C.  E.  Blunt,  1866-69;  66,  ii,  41. 


a  Survey.    Report,  Jan.  2,  1S29;  estimate,  8:?2,327.59.    (H.  Doc.  No.  482,  66th  Ck)ng.,  2d  seas.) 
b 8.  Doc. 42, 35th  Cong.,  IstseHS.,  p.  147. 
o  Belief  claims. 
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Reporta,  66,  iv,  170,  172,  176;  67,  237, 
243,  257;  68,  247,  251,  252. 

Maj.  M.  D.  McAlester,  1869;  60,  170. 

Capt  F.  Harwood,  1869;  60,  170. 

Maj.  N.  Bo  wen,  1869-71;  60, 170.  Re- 
ports, 60,  175;  70,  207. 

Maj.  J.  M.  Wilflon,  1871-76.  Reports, 
71,  233;  72,  257;  78,  367;  74,  255;  76, 
341. 

Maj.W.  McFarland,  1876-«3.  Reports, 
76,  ii,  591;  77,  981;  78, 1276;  70, 1781; 
80,  2210;  81,  2443;  82,  2448. 

Lt.  Col.  H.  M.  Robert,  1883-85.  Re- 
ports, 88,  1946;  84,  2142. 

Capt.  E.  Maguire,  1885-87.  Reports, 
85,  2276;  86,  1891. 

Capt.  C.  F.  JPalfrey,  1887-90.  Reports, 
87,  2379;  88,  2079;  80,  2415. 

Maj.  M.  B.  Adams,  1890.  Report,  00, 
2858. 

Capt.  D.  C.  Kingman,  1891-95.  Re- 
ports, 01,  2909;  02,  2572;  08,  3146;  04, 
2470;  06,  3198. 

Maj.  W.  8.  Stanton,  1896-98.  Reports, 
06,  3145;  07,  3276;  08,  2804. 

Capt.  G.  D.  Fitch,  1899—.  Reports, 
00,  3135;  1000,  4168. 

Assistant.  Lt.  B.  D.  Greene,  1870, 70, 
208. 

Estlmatefl.     (See  PhnM  and  Projects.) 
By  Maj.  Bowen,  repairs,  $25,000,  60, 

41,  175, 
By  Maj.   McFarland,  pier  extension, 

$60,000,  70,  1731. 

Operatloni. 

IS 54.  240  1.  f.  west  pier;  dredging, 
S.  Doc.  42,  35th  Cong.,  Ist  seas.,  p.  147, 
74,  256. 

196IMIT.  60  1.  f.  west  pier;  dredg- 
ing, 67,  237. 

1S67-69.  650  1.  f.  west  breakwater 
and  500  1.  f.  west  pier;  dredging,  68,  46, 
247. 

1968-69.  300  1.  f.  west  pier;  dredg- 
ing, 60,  41,  175. 

1 S60-70.  120 1,  f.  west  pier;  repairs, 
70,  53,  207. 

1§7<K-71.  210  1.  f.  west  breakwater; 
100  f.  of  superstructure;  repairs,  71,  51, 
233. 

1971-73.  30  1.  f,  west  pier;  22,625 
c.  y.,  dredged;  repairs  to  west  pier  and 
breakwater,  72,  47,  257. 

1973-73.  270  1.  f.  east  pier;  1,783 
c.  y.  dredged;  210  f.  of  superstructure, 
73,  47,  367. 

1973-74.  240  1.  f.  east  breakwater 
and  243  1.  f.  east  pier;  170  f.  of  super- 
structure; dredging,  74,  55,  258. 

1974-75.  540  1.  f.  east  breakwater; 
1,592  c.  y.  dredged;  130  f.  of  superstruc- 
ture; repairs,  76,  59,  341. 

1975-76.  660  1.  f.  east  breakwater; 
795  f.  of  superstructure,  76,  111,  ii,  591. 

1976-77.    Repairs,  77,  118,  981. 


1977-79.  150  1.  f.  east  pier;  repairs, 
78,  133,  1276. 

1979-79.    Repairs,  70,  176. 

1 9  79-90.  Filling  placed  in  east  pier; 
1,000 1.  f.  west  pier  superstructure  built; 
9,678  c.  y.  dredged,  80,  2210. 

1 990^9 1 .  Work  on  piers  and  dredg- 
ing continued,  81,  2444. 

1991-99.  East  pier  extended  757  f., 
and  west  pier  242  f.;  40,000  c.  y.  sand 
dredged  from  channel  between  piers, 
82,  2448. 

1999-93.    East  pier  extended  360  f., 
and  west  pier  150  f.,  88,  1946. 
i      1 993-94.     West  pier  extended  120  L, 

east  pier  240  f.,  84,  2142. 
;      1 994-95.    100  1.  f.  crib  work  added 
to  west  pier  and  riprap  foundation  laid 
'  for  remamder  of  extension,  86,  2277. 

1 995-96.  West  pier  extended  100  f. 
and  200  1.  f.  superstructure  built,  and 
stone  dike  built  between  end  of  east 
breakwater  and  shore,  86,  1891. 

1997-99.  200  1.  f.  of  stake  and  fas- 
cine shore  revetment  built;  512  1.  f.  of 
east  pier  superstructure  rebuilt;  outer  end 
of  west  pier  repaire<l,  and  minor  repairs 
to  deck  of  east  breakwater,  88,  2081. 
I  1999-99.  3  pockets  in  west  pier  re- 
ballasted  and  1,020  1.  f.  of  superstructure 
renewed;  980  1.  f.  of  east  breakwater 
superstructure  renewed,  80,  2416. 

1999-90.  Repairs  to  east  and  west 
piers,  00,  2859. 

1 99 1-93.  800 1.  f.  of  east  breakwater 
superstructure  built;  541  c.  y.  of  hardpan 
and  7,257  c.  y.  of  sand  drtniged,  92,  2579. 

1993-94.  14,367  c.  y.  dredged,  04, 
2474. 

1995-96.  (History  of  works  of  im- 
provement, 06,  3145.)  10,638  c.  y. 
dredged,  06,  3145. 

1 996-97.  21,080  c.  y.  dredged,  07, 
3276. 

1997-99.  28,384  c.  y.  dredged  and 
minor  repairs  made  to  both  piers,  08, 
2804. 

1999-99.  Over  8,000  c.  v.  dredged; 
east  and  west  piers  repaired,  90,  3135. 

1999-1900.  Dredging  plant  re- 
paired, 1000,  4168. 

Physical  characl eristics. 

General  description,  S.  Doc.  42,  35th 
Cong.,  Ist  sess.,  p.  148. 

Condition  of  the  bay  as  shown  by  the 
8ur\'ey  of  1828, 74, 256. 

Depth  of  water,  66,  iii,  16,  iv,  175. 

Channel  requires  more  or  less  dredging 
annually  because  of  sand  movement, 
1000,  4168. 

Plans.     (Bee  Estimates  and  Project*.) 
By  Maj.  Bowen,  restoration  of  piers 

and  the  rebuilding  of  the  breakwatens 

60,  41,  175. 
By  Maj.  McFarland,  extension  of  piers 

to  12-f.  curve,  70,  1731. 
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Private  (corporate)  mrork. 

Oi^ganization  of   Ontario  Bay  Harbor 
Improvement  Association,  1857,  to  aid  in 
the  improvement  of  Little  Sodus  Bay,  by 
joining  its  capital  (about  $6,000)  to  the  j 
Government  appropriations,  S.  Doc.  42,  i 
35th  Cong.,  Ist  sees.,  pp.  148, 150, 152, 153.  ' 

Projects.     (See  EtstimateA  and  Planit. ) 

By  Capt.  Maurice,  1829,  to  close  one  of 
two  openings  into  the  bay  by  a  dike  130 
y.  long;  also  for  the  construction  of  two 
parallel  piers,  each  290  y.  long,  at  an  enti- 
mated  cost  of  $32,327.59,  74,  256. 

By  Maj.  Graham,  1857,  ( 1 )  completion 
of  west  pier;  (2)  construction  of  an  esu^t 
pier,  with  cribs  32  f.  long,  20  f.  wide,  and 
10  f.  high;  (3)  dredging  channel  to  a 
depth  of  12  f. ;  at  a  total  estimated  cost  of 
$52,602. 18,  S.  Doc.  42, 35th  Cong. ,  1  st  sesa. , 
pp.  147,  148,  76,  ii,  592. 

By  Maj.  Blunt,  extension  of  west  pier 
and  connection  with  western  shore,  and 
for  dredging  a  channel  400  f.  wide  and  12 
f.  deep  (deeming  an  east  pier  unnecen- 
Farv);  estimate,  $80,000,  66,  iii,  16,  iv, 
170,  175. 

By  Maj.  Bowen,  construction  of  an  east 
pier  parallel  to  and  250  f.  from  the  west 
pier,  connecte<l  at  its  inner  end  with  the 
eastern  shore  by  a  breakwater;  estimate, 
$62,100,  71,234;  72,257. 

The  present  project,  a<lopted  in  1881, 
was  an  expansion  of  the  earlier  projects, 
and  proposed  to  furnish  a  channel  of 
entrance  not  less  than  15  f.  deep  by  the 
closure  of  one  side  of  the  hsiy  by  a  lateral 
pier  of  crib  work  filled  with  stone,  in 
connection  with  two  parallel  piers  ex- 
tending out  into  the  lake,  79,  1731;  81, 
2444;  87,2379.  The  total  amount  appro- 
priated from  1852  to  1886,  inclusive,  was 
^281,941.77;  amount  estimated  to  com- 


plete project,  $32,500,  86,  344, 1892;  87, 
2381.  Increased  to  $46,600  in  1889,  89, 
2417,  and  to  $58,500  in  1891,  91,  2911. 

In  1896  the  Chief  of  Engineers  author- 
ized that  the  then  availame  funds  might 
l>e  applied  to  redre<lging  in  maintenance 
of  the  channel  to  a  depth  of  15  f.  and 
width  of  150  f.  between  the  piers  and  170 
f.  through  a  hard-))an  shoal  towanl  the 
outer  ends  and  in  advance  of  them,  and 
to  making  necessary  repairs  to  and  main- 
tenance of  piers  and  breakwater,  and  to 
dredging  plant,  98,  2804. 

Secretarr  of  l¥ar. 

Cin*ular  from  War  Department  stating 
conditions  upon  which  operations  may  be 
carried  on  under  direi'tion  of  the  officer 
in  charge  to  the  limit  of  funds  provided 
by  the  State,  by  municipal  or  private 
parties,  S.  Doc.  42,  35th  Cong.,  1st  sess., 
p.  151. 

Surveys. 

Included  in  survey  of  harlKjrs  on  the 
southern  shore  of  LaKe  Ontario,  l)etween 
the  Genesee  and  Oswego  rivers,  made  by 
Capt.  Maurice,  1828,  74,  255,  256;  76, 
ii,  591. 

Under  direction  of  Maj.  Tunibull,  1845, 
74,  256. 

Resurvey,  1852,  74,  256. 

Soundings  taken,  1866,  66,  iv,  175. 

By  Lt.  Greene,  1870,  70,  208. 

Under  direction  of  Maj.  Wilson,  1872, 
74,  257. 

Minor  8ur\'eys,  96,  3202;  97,  3276;  99, 
3135;  1900,  4168. 

Maps. 

Of  Little  Sodus  Harbor,  76,  ii,  591; 
June  30,  1879,  79,  1731. 

81,  2446. 


L.ITTL.E  TESriVESSEE  RIYER,  TEIVIV. 


Appropriation. 

1882,  $5,000,  82, 1869. 

Commerce. 

Important,  76,  815. 

Enfiiiieers. 

Chief  op  Engineers.  Reports,  76,  78; 
76,  87;  81,  258;  82,  252;  83,  259;  84, 
259;  86,  278;  86,  270;  87,  232;  88,  209. 

Engineers  in  Charge: 

Maj.  W.  McFarland.  Reports,  76, 813; 
76,  715. 

Maj.  W.  R.  King,  1881-86.  Reports,  82, 
1868,  1871;  83,  1507;  84,  1659;  86, 1769. 

Lt.  Col.  J.  W.  Bariow,  1886-88.  Re- 
ports, 86,  1524;  87,  1752;  88,  1604. 

A  SSISTFA  NTB I 

M.  Kingsley.  Reports,  76,  814;  76,716. 
J.  H.  Mayhew.    Report,  82,  1872. 


ObMtruetions.    ( See  Phyncal  character- 
istics. ) 

Operations. 

l§8SI-83.  110  c.  y.  rocks  and  bowl- 
ders excavated  from  channel;  156  c.  y. 
riprap  dam  and  11  c.  y.  embankment 
'  built;  110  snags  and  trees  removed,  83, 
1507. 

1W83-S4.  1,409  c.  y.  rock,  bowlders, 
and  gravel,  182  snags,  and  421  trees  re- 
moved, and  1,380  c.  y.  rock  placed  in 
wing  dams,  84,  1660. 

Phyfiieal  eharaeteristicfl. 

General,  76,  814;  76,  715-717;  88, 
1604. 

Products  of  the  coimtry  adjacent,  76, 
815;  76,  717, 

List  of  obstructions,  76, 816;  76,  716. 
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Plan. 

By  M.  Kingsley,  improvement  of  the 
river  by  the  construction  of  wing  dams, 
by  the  excavation  of  rock  and  gravel,  and 
by  the  clearing  off  of  brush,  snags,  and 
trees,  at  an  estimated  cost  of,  originally, 
$45,000;  subsequently  increased  by  Maj. 
McFarland  to  155,000,  75,  814,  817. 

ProJectA. 

ByJVfai.  King,  1882,  improvement  from 
its  mouth  to  the  mouth  of  the  Tellico 


River,  about  13  miles,  by  removal  of  snags, 
logs,  bowlders,  and  similarobetractions, 
and  construction  of  stone  wing  dams,  se- 
curing a  channel  40  f.  w^ide  and  2  f .  deep; 
estimate,  $23,724,  82,  1868,  1869. 

Survey. 

ByM.  Kingsley,  1874-75.  Reports.  75, 
814;  76,  716. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made,  1882,  under  direction  of  Maj. 
King,  82,  1868. 


E.inrTL.E    TRAVERSE    BAY,    RICH.    (Harlior   of  retake, 

Pet€Mkcy).     (See  Petmkey  Harbor,  Mich,) 


near 


Englneere. 

Chief  of  Enqinbers.    Report,  85, 324. 
Engineer  in  Charge.     Capt.   D.   W. 
Lockwood.     Report,  85,  2095. 


Surrey. 

Examination  ordered  by  act  of  July  5, 
1884,  made  under  direction  of  Capt.  Lock- 
wood  (report  unfavorable),  85,  2095. 


L.ITTL.E  WARASH  RIVER,  ILL. 


Commerce. 

Description  of;  chiefly  grain.  Value  of 
the  stream  to  commerce  dependent  on 
Wabash  River,  a  but  partly  improved 
stream.     08,  2570. 

En^neerA. 

Chief  of  Engineers.    Report,  03, 324. 

Engineer  in  Charge.  Lt.  Col.  J.  ii. 
Lydecker,  1892-93.     Report,  03,  2569. 

Assistant.  O.  L.  Petitdidier.  Report, 
03,  2671. 

OlMtruetloni. 

Navigation  obstructed  by  .a  milldam  at 
Carmi,  and  between  this  point  and  the 
mouth  there  is  a  drawless  wagon  bridge, 
03,  2570. 


Phy«ieal  eharaeterletfes. 

Description  of.  About  250  miles  long, 
emptying  into  the  Wabash  about  15  miles 
from  the  latter' s  confluence  with  the  Ohio. 
03,  2570. 

PriTate  (State)  urork. 

A  lock  and  dam  was  completed,  1868,  by 
State  of  Illinois,  but  after  peing  operated 
for  a  year  it  was  destroyed  by  fire,  08, 
2570. 

Survey. 

Examination  ordered  by  act  of  July  13, 
1892,  made  under  the  direction  of  Lt.  Col. 
Lydecker  in  that  year  (report  unfavor- 
able), 03,  2569. 


I.ITTL.E  ^VriCOIHICO  RITER.     (See  Wtcomico  River,  Va.) 

L.ITTL.E  WOODS  HOLE  HARBOR,  MASS.     (See  Woods  Hole.) 

L.L.Oin>S  HARBOR  A]VD  COLD  SPROTO  BAY,  IV.  Y.  (Channel 

be  tureen). 


Conuneree. 

Important,  81,  615. 
Description  of,  07,  1166. 
In  1897  its  annual  value  was  estimated 
at  $2,600,000,  07,  1166. 

En^rlneers. 

Chief  op  Engineers.  Report-s,  80,  80; 
81,  96;  07,  139. 

Engineers  in  Charge: 

Maj.  J.  W.  Barlow,  1881.  Report,  81, 
613. 

Maj.  H.  M.  Adams,  1896-97.  Report 
07,  1165. 

Assistant.  W.  W.  Starr.  Report,  81, 
614. 

Physical  cliaracteriHtlcfi. 

description  of.    A  shallow  inlet  2^  miles 


long  on  the  north  shore  of  Long  Island 
Sound,  and  situated  about  40  miles  by 
water  from  New  York  City.    07,  1165. 

Plans. 

By  Maj.  Barlow,  1890  dredging  a 
channel  200  f.  wide  and  10  f.  deep  at  m.  1. 
w.,  with  jetties  at  Cold  Springs;  estimate 
$287,534,40,81,615. 

Surveys. 

Ordered  by  act  of  June  14,  1880,  made 
under  direction  of  Maj.  Barlow,  1880, 81, 
613. 

Examination  with  a  view  to  its  con- 
nection with  Cold  Spring  Bay  ordered  by 
act  of  June  3,  1896,  made  in  the  same 
year  by  Maj.  Adams  (report  unfavorable), 
07,  1165. 
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£.0€K1¥00DS  FOE,I.Y  RITm,  N.  V. 


AppropriatioiM. 

1890,  $5,000,  91,  1403. 
1892,  3,000,  92,  1179. 
1894,  10,000,  95,  1345. 


Total,  18,000 

Commerce. 

Qnimportant  and  decreasing,  98, 1433; 
95   1345. 

Estimate^  in  1892-93  that  the  total 
value  of  receipts  and  shipments  amounted 
to  $65,606  in  that  vear,  93,  1433. 

Description  of,  93,  1433,  1434. 

€)ontract8. 

1991.  Atlas  Dredging  Co.,  dre<1ginj^, 
20  cents  per  c.  y.,  91,  14C4. 

1894.  Virginia  Dredging  Co.,  dredg- 
ing, from  8,000  to  12,000  c.  y.,  19  cent« 
perc.  y.,  p.  m.,  96,  1346. 

En^tneers. 

Chisp  of  Engineers.  Reports,  80, 
125;  87,  139;  91,  167;  92,  167;  93, 180; 
94,  166;  95,  189;  96,  170;  97,  211. 

Engineers  in  Charge: 

Gapt  C.  B.  Phillips.    Report,  80,  909. 

Otpt.  W.  H.  Bixby,  1887-92.  Reports, 
87,  1099;  91,  1402. 

Maj.  W.  8.  Stanton,  1892-95.  Reports, 
92,  1177;  98,  1432;  94,  1056;  95,  1345. 

Lt.  Col.  D.  P.   Heap,    1896.     Report, 

96,  1140. 

Capt.  W.  E.  Craighill,  1897.     Report, 

97,  1417. 

.A-SHIfiV  ANTB  * 

C.  W.  Forster.     Report,  80,  910. 
J.  H.  Bacon.    Report,  87,  1101. 
E.  D.  Thompson.     Report,  92, 1179. 
C.  Humphreys.    Report,  96,  1142. 

Operations. 

1891-93.  20,777  c.  y.  dredged,  92, 
1178. 


1994-95.  9,478  c.  y.,  p.  m.,  dredged, 
95, 1345. 

1895-96.  51,042  c.  y.,  p.  m., 
dredged,  96,  1141. 

Physical  characteristics. 

Description  of,  92,  1177;  93,  1433. 

Plans. 

By  Capt.  Phillips,  1880,  improving 
river,  20  miles  from  its  mouth,  by  dredg- 
ing a  channel  75  f.  wide,  8  f.  deep,  and 
2,100  y.  long  through  liar  at  mouth,  also 
closing  cut-off  below  Men-era  Ijanding; 
estimate,  $17,379.95,  80,  909. 

By  Capt.  Bixby,  1887,  formation  of  a 
dredged  channel  7  f.  deep  and  100  f. 
wide  from  the  mouth  to  the  head  of  navi- 
gation at  I.<ockwo<Mls  Folly  Bridge; 
estimate,  $40,000,  87,  1101. 

Projects. 

By  Capt.  Bixby,  1887,  excavation  of  a 
6  f.  low-water  channel  100  f.  wide  from 
the  mouth  to  the  head  of  navigation  at 
Ijockwoo<l8  Folly  Bridge,  a  distance  of  25 
miles;  estimate,  $40,000,  87,  1101;  91, 
1402. 

In  1892  the  Secretary  of  War  author- 
ized the  withholding  from  exi^enditure 
the  appropriation  of  $3,000  made  in  1893, 
no  drtnigiiig  at  advantageous  prices  being 
possible  l)ecanHe  of  the  small  appropria- 
tion, 93,  1433. 

Lt.  Col.  Heap,  1896,  estimated  that 
$300  would  be  retjuired  annually  for 
maintenance,  96,  1141. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Capt.  Phillips, 
79,  95;  80,  909. 

Oniered  by  act  of  Aug.  5,  1886,  made 
under  direction  of  Capt.  Bixby,  87, 1100. 

Maps.  87,  1100;  92,  Atlas,  37,  38; 
96,  1142. 


E.OOOY  BA¥OV,   LAKE   BISTENAIJ,   AND   THE   DORCIIEAT, 

JLA.     (See  also  ^ed  Hirer ^  La,  arid  Ark.) 


Appropriation. 

1884,  $5,000,  85,  1497. 

Chibf  of  Engineers.  Reports,  84, 
227;  85,  233;  86,  230;  87,  195. 

Enoinsbbs  in  Charge: 

Capt  A.  M.  Miller.     Report,  84, 13^3. 

Capt.  £.  Bergland,  1884-86.  Reports, 
85,  1496;  86,  1350. 

Capt.  J.  H.  Willard,  1886-87.  Report, 
87.  1454. 

Assistant.  P.  C.  Montgomery.  Re- 
port, 84,  1363. 

Operations. 

1884-95.    Removal  of  obstructions 


from  Murrells  Point,  on  the  Dorcheat, 
to  the  mouth  of  Loggy  Bayou,  86,  1496. 

Projeetfii. 

From  the  examination  made  in  1882  it 
was  estimated  that  the  cost  of  removing 
obstructions  to  increase  the  Heason  c3 
navigation  two  months  would  cost  $19,338, 
84,  1366;  86,  1476. 

Survey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt.  Mil- 
ler (report  unfavorable)  (see  Projects), 
84,  1363. 


IMNG  BEACH,  N.  Y.     (See  Baldmin  River,  N.  Y.) 
L.ONO  BEACH  INLET.     (See  Jamaica  Bay,  K  Y.) 
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I4OIVO  BRAHrCH,  N.  J.    (Breakwater.) 


Commerce. 

No  requirement  for  harbor  of  refuge, 
84,  764. 

Enfl^lneem. 

Cuisp   OP    ENGINEBR8.     Report,    84, 
122. 


Engineer  in  Chabgb.  Lt.  Col.  G.  L. 
Gillespie.     Report,  84,  763. 

Surrey. 

Examination  ordered  b^  act  of  Aug.  2, 
1882,  made  under  direction  of  Lt.  Col. 
Gillespie  (report  unfavorable) ,  84, 123. 


L.ONO   I8L.A1VI>  COAST.     (Inelnding  Roekaway  Inlet,  Cananie 

*and  Slieepflliead  Bays,  q.  v.)  . 


Commeree. 

Important,  78,  426;  79,  400,J401. 

Enfl^ineerfi. 

Chief  op  KxcaNEEKs.  Reports,  78, 
58;  79,  66. 

Engineer  in*  Charge.  Lt.  Col.  New- 
t«>n.     Reports,  78,  424;  79,  399. 

Assistant.  R.  H.  Talcott.  Report, 
79,  401. 

Physical  characterittles. 

Description,  78,  425;  79,  399-402. 

Plant. 

Discussion  of  plans  by  Lt,  Col.  New- 
Um,  1878,  for  a  breakwater  and  improv- 
ing inlets,  78,  425-427;  79,  400. 


No  permanent  improvement  possible 
for  Roekaway  Inlet,  1879.  The  improve- 
ment of  Canarsie  Bav  b^  improving  the 
channel  by  means  of  dikes,  inclosing  a 
tidal  basin;  estimate,  $88,000;  recom- 
mended. Similar  improvements  for 
Sheepshead  Bay;  estimate,  $10,000.  79, 
400. 

Surreys. 

By  R.  H.  Talcott,  1878,  between  Rock- 
away  Inlet  and  Conev  Island,  including 
Canarsie  and  Sheepshead  bays,  78,  58; 
79,  66,  399,  401. 


IX^NO  TOM  RITER,  OREO. 


Appropriation. 

1899,  «$3,000. 


Commeree. 

De8<Tription  of.  Limited,  but  would 
probably  be  increased  if  stream  were  im- 
proved. 98,  3049.  Shipment  of  about 
300  t.  grain  made  1899-1900,  the  first 
shipment  bv  river  in  twenty  years,  1900, 
4346. 

Enfftneers. 

Chief  op  Engineers.  Reports,  98, 
509;  99,  590;  1900,  666. 

Engineers  in  Charge. 

Maj.  W.  L.  Fisk,  1896-99.  Reports, 
98,  3045;  99,  3233. 

Capt.  W.  C.  Langfitt,  1899;  1900, 
4345. 

Capt.  W.  W.  Harts,  1900-.  Report, 
1900,  4346. 


Operations. 

1S99-1900.  Nearly  1,500  s.  y. 
brush  and  1,000  snags,  etc.,  removed, 
1900,  4346. 

Physical  eliaraeteristies. 

Description  of.  Stream  a  tributary  of 
the  Willamette,  80  miles  south  of  Port- 
land; 122  miles  distant  by  river.  98, 3045. 

Projects. 

By  Maj.  Fisk,  1898.  Removing  over- 
hanging trees  from  banks  and  snags  from 
the  chfumel,  from  the  mouth  up  to  Mon- 
roe, about  10  miles,  to  secure  a  navi^ble 
channel  on  high-water  stages  during  the 
rainy  seasons,  99,  3233. 

Survey. 

Examination  from  mouth  to  Monroe, 
ordered  by  act  of  June  16,  1896,  made, 
1898,  by  Capt  Fisk  (report  favorable), 
98,3045. 


L.00SASC001VA  RIVER,  MISH. 


Eng^ineers. 

Chief  op  Engineers.  Report,  84, 
226. 

Engineer  in  Charge.  Capt.  A.  M. 
Miller.     Report,  84,  1344. 

Assistant.  W.  S.  Davis.  Report,  84, 
1344. 


Snrirey. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Maj.  Miller 
(report  unfavorable),  84,  1344. 


a  Transferred  from  appropriation  for  Willamette  River  above  Portland,  99, 8384. 
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EiORAINiL     (See  Black  Bivn-  Harh^rr,  Ohio. ) 

LOinrSA  FORK  OF  SAMOY  RIVER,  V A.     (Sei^  Big  Sandy  /2ttvT. ) 

LOUISIAMAy  RO.     (See  Mitss'utsippl  River  from  Ik*  Moiiua  Rajntln  to  Ow  mouth  of 

the  Illinoia  River. ) 

LOUISIANA  DTATER  COfTRSES.    (Remarks  on  Improvement.) 

Enn^neers.  Survey. 

Engineer   ix    Charge.     Maj.   (•.    \V.         Onleri'd  bv  art  of  Mar.  3,  1879,  imule, 
Howell.     Repr)rt,  80,  1189.  1880,  under  aimtion  of  .Maj.  llowoll,  80, 

Assistant.      H.   C.    Collins.      Report,      11^9. 
80,  1190. 

LOIJISIAIVA  IVATERti.     (See  Fhn-uUt  Wnten^.) 


IX>1JISVIL.L.E 


PORTL.A!Vn  CA^^AL.     (Siv  Ohio  River  Fafli^.) 


;i8VIL.L.E  €A]VAL..     (See  Ohio  Rinr.) 

LOVEJOY  9? ARROWS.     (See  Knmil^e  River,  }fe.) 

LOVTER    CLEARH^ATER    RIVER,    IDAHO.     (S<h'    (Uirwoter    River, 

Idaho. ) 

l^OWER  RACIIOOOC  CREEK.     (Si>e  }fnrhodnr  Crevk,  Va.) 


LOWER  THOROr 


,  mo.     ( StH^  Deah  hland. ) 


IXIIVER  WHITE  RIVER,  MASS.     (See  Clarendon  and 

L4>WER  IVILLARETTE  AIVD  COLIJIIIRIA  RIVERS, 

WiUamett^  and  Columbia  riveni,  Oreg. ) 


-.) 


(See 


;  CHANNEL,  RE.     (See  St.  (Ww  River,  Me.) 


Appropriations. 

1879,  $44,000,  70, 

1880,  20,000,  80, 

1881,  45,000,  81, 

1882,  20,000,  82, 
1884,  10,000,  84, 
1886,  10,000,  86, 
1888,  20,000,  88, 
lft<W  / "35,000,  95, 
*^^'\  5,000,06, 
1896,  32,000,  96, 
1899,      25,000,  99, 

Total,  266,000 


44. 

327. 

460. 

488. 

461. 

530. 

375. 

540. 

540. 

541. 

1018. 


Commeree. 

Benefits  to,  from  improvement,  88, 
374. 

Contraetfl. 

1 S  SO.  Atlantic  Dredging  Co. ,  dredg- 
ing. 80,  328. 

188 !•  Moore  &  Wright,  dredging, 
81,  460. 

1889.  Moore  &  Wright,  dredging,  37 
cents  i)er  c.  y.,  82,  488. 


1884.  W.  S.  White,  jetty  construc- 
tion, 84,  461.  Moore  &  Wright,  dredg- 
ing, 42  cents  per  c.  y.,  85,  464.  (1.  W. 
TownHend,  rock  removal,  $24.90  per  c.  y., 
85,  462. 

1887.  Moore  &  Wright,  d redgi ng,  35 
cents  per  c,  v.,  87,  437. 

1889.  A.  R.  Wright,  dredging,  35 
cents  per  c.  y.,  89,  505. 

1805.  Moore  &  Wright,  dredging,  31 
cents  per  c.  v.,  p.  m.  (62,000),  95,  541. 

1897.  Aloore  &  Wright,  dredging, 
$1,  and  27  cents  per  c.  y.,  s.  m.  ($52,180), 
97,  771. 

1899.  A.  R.  Wright,  dredging,  25 
cents  per  c.  y.,H.  m.  ($31,250);  bowlders 
exceeding  5  tons,  $5  per  short  ton,  99, 
1018. 

Engfineerfi. 

Chief  op  Engineers.  Reports,  78 
46;  79,  44,  52;  80,  63;  81,  64;  82,  63 
83,  59;  84,  67;  85,  55;  86,  54;  87,  14 
88,  11;  89,  19;  90,  15;  91,  19,  33,  424 
92,  24;  93,  22;  94,  21;  95,  23;  96,  24 
97,  26;  98,  36;  99,  44;  1900,  45. 


a  See  se.  Croix  River,  Me. 
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L.IJBEC  CHANNEEi,  HE.— Oontinned. 


ENGimEEBS  IN  Chabob: 

Lt.  Col.  G.  Thorn,  1879-83.  Reports, 
79,  246,  279;  (Col.),  80,  326;  81,  459 
82  486. 

Col.  C.  E.  Blunt,  1883-^.  Reports 
88,  407;  84,  460;  85,  462. 

Maj.  J.  A.  Smith,  1886-92.  Reports 
86,  627;  87, 436;  (Lt.  Col.).  88, 374;  89 
604;  90,  428;  9.1,  571. 

Lt.  Col.  P.  C.  Hains,  1892-94.  Reports 
92,  495;  98,  671;  94,  491. 

Lt.  Col.  D.  P.  Heap,  1896.  Report,  95 
539 

Lt  Col.  A.  N.  Damrell,  1896.     Report 

96  540. 

Maj.  R.  L.  Hoxie,  1897-98.     Reports 

97,  770;  98,  813. 

Maj.  S.  W.  lioeasler,  1899-.  Reports 
99,  1018;  1900,  1074. 

Assistant.  A.  C.  Both.  Report,  79 
280. 

Operations. 

lfl»79-!IO.  3,720  o.  y.  dredged,  80 
326;  81,  459. 

IgUO-Ml.  13,327  0.  y.  dredge<l,  81 
459*  82  487. 

isSl-Sa!  41,330  c.  V.  dredged,  82 
64,  487. 

18tl3-fl3.    45,831  c'  y.  dredged  from 
channel,  83,  408. 

lliS4-85.  134  1.  f.  stone  jetty  built 
rock  removal  commenced;  23,272  c.  y 
dredged,  85,  462. 

Ilt85-li6.  5,792  c.  y.  dredged,  86 
528 

1  §86-11 7.    966  c.   y.   dredged  from 
channel,  87,  436. 

18S7-§§.  24,172  c.  y.  dredged,  88 
374. 

lS§9-90.  20,286  c.  y.  dredged,  90 
428. 

1890-91.  29,172  c.  y.  dredged,  91 
671. 

1895-96.  AboutlOO,OOOc.y.dredged 
96,  541. 

1896-97.  About  20,000  c.y.  dredged 

97  770. 

1897-98.  About  56,000  c.  y.  dredgeci 

98,  814. 


1899-1900.  9,150  c  y.  dredged, 
1900,  1074. 

Physical  characteristics. 

Description,  79,  279-281. 
Tidal  observations,  79,  279,  281. 
Relation  of  channel    to    surrounding 
points,  88,  374. 

Plans. 

By  Lt.  Col.  8mith,  1891,  widening  the 
existing  channel  to  650  f.  at  m.  T.  w.; 
estimate,  $231,000,  91,  618. 

Projects. 

By  Lt  Col.  Thom,  1879,  improving 
bars  l>etween  the  Narrows  and  Western 
Bar  Beacon,  2^  miles,  by  widening  the 
channel  to  200  f .  and  deepening  to  12  f. ; 
estimate,  $48,000,  79,  44, 246,  ^,  282. 

Revised  in  1880  to  |130,000,  80,  326. 
Amended  in  1881  and  1882  to  $154,000, 
81   460'  82  487 

]|from'l879  to  i882,  inclusive,  $129,000 
was  appropriated. 

In  188:3  Col.  Blunt  proposed  increasing 
the  width  of  the  channel  to  275  f.  and 
depth  to  15  f.;  estimate,  $113,000,  88, 
409;  80,  463. 

In  1884  the  aggr^ate  of  appropriations 
was  $139,000,  when  the  estimate  to  com- 
plete was  amended  to  $167,500,  86,  529. 

Amount  estimated  for  completion  in 
1888,  $2,500,  88,  375. 

Project  completed  in  1891,  at  a  cost  of 
$168,929,  92,  496. 

ByLt.  Col.  Smith,  1891  (adopted  1895), 
dredging  a  12-f.  channel,  m.  1.  w.,  with 
least  width  of  500  f. ;  estimate,  1895,  $150,- 
000,  96,  540. 

Surveys. 

By  A.  C.  Both,  1878-79,  78,  46;  79, 
44,  52,  279. 

Examination  of  the  channel,  made, 
1890,  under  direction  of  Lt.  Col.  Smith, 
91,  617. 

Maps. 

Sketch  showing  location  of  proposed 
channel,  79,  280. 

84,460. 


LIJDIIVOTOIV  (Pere  Marquette)  HARBOR,  MICH. 


Appropriations. 

1867,  $50,000,  67,  25. 

1869,  31,185  (allotted),  69,  22. 

1870,  10,000,  70,  41. 

1871,  10,000,  71,  39. 

1872,  10.000,  72,  37. 

1873,  25,000,  78,  37. 

1874,  20,000,  74,  43. 

1875,  10,000,  75,  47. 

1876,  10,000,  76,  101. 

1878,  15,000,  78,  121,  1205. 

1879,  5,000,  79,  162,  1608. 

1880,  8,000,  80,  2014. 

1881,  10,000,  81,  2209. 


Appropriations— Continued. 

1882,  12,000,  82,  2291. 

1884,  10,000,  84,  1978. 

1886,  56,250,  86,  1761. 

1888,  60,000,  88,  1906. 

1892,  5,000,  92,  2327. 

1894,  6,000,  96,  2807. 

1896,  25,000,  96,  27a5. 

1899,  25,000,  99,  2938. 

Total,  413,435 

Commerce. 

Importance  as  harbor  of  refuge,  68, 
132;  69,  88;  70,  40,  131;  76,  ii,  476. 
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Benefits  of  improvement,  68,  132;  75, 
47;  76,  ii,  477. 

Veasek  lost  between  Big  and  Little 
Point  Sable,  between  1&I8  and  1881,  82, 
2300. 

In  1897  the  harbor  had  large  local  com- 
merce, and  was  an  important  link  in  a 
line  for  moving  freiglit  to  and  from  the 
Northwest  and  the  Atlantic  seaboard,  97, 
2952. 

Contracts. 

1967.  P.  M.  Danaher,  materials,  70, 
41.  Ledlie  &  Corse,  materials;  R.  N. 
Gere,  materials;  Hasbrouck  &  Conro, 
labor  and  dredging,  67,  115. 

1969.  P.  M.  I^naher,  materials  and 
labor,  69,  88. 

1870.  Pierce  &  Whaling,  materials 
and  labor;  D.  Dewar,  materials  and  labor, 
71,  137,  138,  139. 

1 S  73.  Dodge  &  Squier,  materials  and 
labor,  73,  265,  266. 

1973.  W.  NicoUs,  materials  and 
labor,  78,  265. 

1 9  76.    D.  Dewar,  materials  and  labor, 

77,  906,  907. 

1 S  7  7.    D.  Dewar,  materials  and  labor, 

78,  1203. 

1879.  N.  S.  Gere,'<  materials  and 
labor,  79,  1606,  1609. 

1979.  Dewar  &  Corlett,  materials 
and  labor,  80,  2014.  D.  Dewar,  pier  ex- 
tension,  superstructure,   acd    dredging, 

81,  2208. 

1991.  D.  Dewar,  jncr  construction 
and  dredging,  82,  2291. 

199a.  T.  H.  Smith,  dre<lging,  29 
cents  per  c.  y.,  83,  1816. 

1993.  C.  E.  Mitchell,  crib  construc- 
tion, 85,  2074. 

1999.  Truman  &  Cooper,  pier  con- 
struction, $52,417.97;  pile-pier  construc- 
tion, $55,568.16,  89,  2175. 

1996.  W.  A.  Starke,  dre<lging,  97, 
2931. 

1997.  W.  Brownrigg,  pier  reimirn, 
$8,851.31,  97,  2703. 

1999.  Green's  Dredging  Co.,  dredg- 
ing; N.  J.  Gay  lord,  jiier  repairs  (re- 
moving old  work,  piles,  lumber,  iron- 
work, stone),  $14,777.35,  99,  2938. 

1900.  Green's  Dredging  Co.,  dredg- 
ing, 1900,  3918. 

Engineers. 

Chief  of  Engineers.  Reports,  67, 
25;  68,  35;  69,  30;  70,  40;  71,  38;  72, 
36;  73,  37;  74,  43;  76,  47;  76, 100;  77, 
106;  78,  121;  79,  162;  80,215;  81,292; 

82,  286,  2292;  83,  294;  84,  295,  301; 
86,  317,  324,  2090;  86,  312;  87.  279;  88, 
253;  89,  296;  90,  267,  2625;  91,  338; 
92,  324;  93,  375;  94,  348;  96,  384;  96, 
340;  97,  430,  435;  98,  418;  99,  499; 
1900,  562. 


BoABD  OF  P^NGiNBKRs.  Convened  by 
S.  O.  No.  181,  C.  of  K,  1884,  to  report 
upon  a  plan  with  estimate  for  harbor  of 
refuge  at  Ludington,  Mirh.,  86,  2073. 
(Lt.  Cols.  Poe  and  Barlow  and  C'apt. 
Ijockwood. ) 

Enoineeks  in  CnARtiB: 

Maj.  J.  B.  Wheeler,  1867-68.  Reports, 
67,  114;  68,  131. 

Capt.  F.  V.  Farquhar,  1869-72.  Re- 
ports, 69,88;  70, 131;  71,  137;  72, 178. 

Capt.  8.  M.  Mansfield,  1872-79.  Re- 
ports, 72,  m\;  78,  265;  74,  178;  76, 
247;  76,  ii,  474;  77,  ii,  906;  78,  1203; 

79,  1606. 

Maj.  F.   IlarwcKxl,  1880-82.     Reports, 

80,  2013;  81,  2208;  82,  2293. 

Maj.   I).   P.  Heap,   1882-83.     Report, 
82   2290 
Capt.  i).  W.  LookwcMKi,  1883-87.     Re- 

garts,  83,  1815;  84,  1977;  86,  2072,  2091; 
6,  1761;  87,  2184. 

Maj.  S.  M.  Mansfield,  1888-89.  Re- 
port, 88,  1905. 

Maj.  W.  Ludlow,  1889-93.  Reports, 
89,  2173;  90,  2621,  2628;  91,  2682;  92, 
2326;  93,  2895. 

Lt.  Col.  (t.  J.  Lydecker,  1894-96,  1898. 
Reiwrts,  94,  2220;  96,  28(J();  96,  2703, 
98,  2522. 

Capt.  C.  McD.  Townsend,  1897.  Re- 
ix)rts,  97,  2930,  2t)51. 

Capt.  C.  Harding,  im)-.  Reports,  99, 
2936;  1900,  3916. 

Assistant.  Capt.  A.  Mackenzie.  Re- 
port, 68,  131. 

Est Imatefi.  (See  Plann  and  Projects. ) 
By  Maj.  Wheeler,  $270,682.16,  67,  25, 
114;  68,  35,  131;  74,  178, 179;  76,  ii,  474, 
475;  77,  906.  For  new  cut,  $269,136.49, 
67,  25;  74, 178;  76,  ii,  475.  For  removal 
of  old  south  slat)  pier  and  construction  of 
revetment,  $52,(X)0,  69,  88;  70,  40,  131; 
74,  178.     Modified,  $35,440,  71,  138. 

Bv  Capt.  Mansfield,  pier  extension, 
$40,*000,  72,  36,  187.  Adciitional,  $36,000, 
76,  247,  248.  For  completion,  $17,602.07. 
79,  162,  1607. 

Operations. 

1  §67-68.  North  pier,  64  1.  f.  crib 
built;  south  pier,  544 1.  f.  crib  built;  8,900 
c.  y.  dredgect;  damaj?es  to  piers,  68,  35, 
131,  132;  74,  178;  76  ii,  476. 

l§6§-69.  North  pier,  128  1.  f.  crib 
built;  south  pier,  25  1.  f.  crib  built;  544 
1.  f.  superstructure,  69,  30,  88;  74,  178; 
76,  ii,  476. 

1969-70.  North  pier,  384  1.  f.  crib 
built;  superstructure  built,  70,  40,  131; 
74,  178;  76,  ii,  476. 

1§ 70-71.  384 f.  superstructure;  both 
piers  reballasted,  71,  38,  137;  74,  178; 
76,  ii,  476. 


a  Contmct  extended,  79. 1606. 
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IdTl-rS.  North  pier,  30  1.  f.  crib 
built;  pouth  pur,  1:^5  1.  f.  pile  revetment 
built;  <lre<lRin^j  ])v  V.  S.  <lre<lge;  removal 
of  <)1<1  south  pier  U^un,  72,  36,  178;  74, 
178;  76,  ii,  477. 

l§79i-73.  KetMoval  of  old  south  pier, 
dredjf inp,  and  <*onst  ruction  of  revetment, 
73,  37,  2(55;  74,  178;  76,  ii,  477. 

11*73-74.  South  pier,  250  1.  f.  crib 
built;  6,520  c.  y.d red jre<l;  1  crib  lost  from 
south  pier,  74,  43,  178,  179;  76,  ii,  477. 

l»r4-75.  South  pier,  50  1.  f.  crib 
and  560  1.  f.  oilc  revetment  built;  38,351 
c.  y.  dredge<I;  3(X)  f.  euperntructure,  slab 
pier  removed,  crib  replaced,  and  dredjf- 
injr,  75,  47,  247,  248. 

1  §75-76.  North  pier,  100  1.  f.  crib 
built;  31,750  c.  y.  dned^d;  repairs  to 
south  pier  bead  and  dredf^ing,  y6,  100, 
ii,  474, 

l»7e-77.     Rt^paira,  77,  106,  906. 

l§77-78.  South  pier,  100  1.  f.  crib 
built;  6,000  c.  v.  dre<lgtHl;  repairs  to  both 
piers,  78,  121, '1203. 

l§7§-79.  North  pier,  100  1.  f.  crib 
built;  pouthpier,50l.f.  crib  built;  18,720 
c.  V.  dredged;  re]>airH  to  dredge,  79,  162, 
166(). 

IM79-80.  100  1.  f.  crib  work  placed 
in  pier  extension,  80,  2013. 

1 H  80-§  1  •  1 22  cordn  Ktone  used  in  re- 
filling south  pier;  piers  and  revetments 
made  sand  tight;  south  pier  extended  50 
f    81   2208 

''l»81-8a.  50  by  30  f.  crib  sunk  in 
prolongation  of  south  pier;  150 1.  f.  super- 
structure built;  5,(KX)  c.  y.  sand  dredged 
from  bar  at  mouth  of  channel,  82,  2290. 

1S§2-S3.  Outer  end  of  south  pier 
repaired;  100  1.  f.  8ui)erstructure  built; 
4,020  c.  V.  dredgetl  from  channel,  83, 
1815. 

l«83-§4.  10,338  c.  v.  dredge<l  from 
between  piers;  north  side  of  south  pier 
repaired,  84,  1977. 

1  N«4-»5.  South  pier  extended  50  f . 
and  i>art  of  the  suiK'rstructure  for  same 
built,  86,  2073. 

l«S5-§«.  9,990  c.  y.  dredged  from 
between  piers,  86,  1761. 

l»«7-»».  3,780  c.  V.  dredgt^d  from 
the  channel,  88,  190(i. 

1888-S9.  4  cribs  for  the  north  pier 
begtm,  89,  2174. 

1 1499-90.  500 1.  f.  of  crib  work  added 
to  north  pier;  17,018  c.  y.  sand  dredged; 
400  1.  f.  oi  crib  work  added  to  north  pier; 
592  1.  f.  of  sand  fence  built  upon  south 
beach,  90,  2621. 

1  §9^9 1 .  Rejmirs  to  north  pier,  9 1 , 
2683. 

1  §91-93.  19,397  c.  y.  sand  dredged 
by  hired  labor,  92,  2326. 

1 119^^93.  Gauge  readings  made,  93, 
2896. 


1993-94.  13,802  c.  y.  dredged  and 
repairs  made  to  south  pier,  94,  ^!21. 

1  §94-95.  26,489  c.  y.  dredged,  95, 
2806. 

1  §95-96.  General  repairs  made  and 
7,812  c.  V.  dredged,  96,  2704. 

1  §96^97.  58,827  c.  y.  dredged  and 
parts  of  north  and  south  piers  recon- 
structed, 97,  2931. 

l§97-9§.  510  1.  f.  old  piers  rebuilt, 
98  2522. 

i§9§-^99.  18,262  c.  v.  dredged,  99, 
2936. 

1§99-1900.  23,026  c.  y.  dredged; 
pier  repairs  in  progress  (drawings,  99, 
2938),  1900,  3916. 

Pliynlcal  €haracterl0tle«. 

Serious  blocking  of  harbor  mouth,  78, 
2a5. 

Advance  of  north  shore  line,  78,  265. 

Similarity  between  Ludington  and 
Frankfort  harbors,  76,  ii,  474. 

Description  of,  97,  2952. 

Shoaling,  99,  2937,  1900,  3916. 

Plans.     (See  Ei4imate*  and  Prffjeris,) 
By  Maj.  J.  B.  Wheeler,  new  cut  at  a 

point  about  a  mile  distant  from  the  old 

entrance,  67,  25. 
By  Capt.  Ix)ckwood,  harbor  of  refuge 

through    the   construction  of   an   outer 

breakwater;  estimate  $861,260,  85,  2091, 

2029. 

Projects.    ( See  Efixmaie*  and  Plaw^. ) 

By  Maj.  Wheeler,  1866,  2  parallel  crib 
piers  200  f.  apart,  extending  into  the  lake 
450  f.  on  the  north  side  ana  640  f.  on  the 
south  side;  repairs  to  old  north  slab  pier; 
removal  of  old  south  slab  pier;  close  piling 
in  south  side  of  crib  and  aredging  to  12  f., 
67,  25,  114;  68, 131;  69,  88;  70,  40,  131; 
74,  178;  76,  ii,  474.  Estimated  cost 
amendtni  in  1879,  $213,787,  80,  2014;  86, 
2074.  Whole  amount  appropriated  from 
1867  to  1884,  inclusive,  1263,185,  85,  2074. 

By  Capt.  S.  M.  Mansfield,  extension, 
by  crib  work,  of  both  piers  to  12  f.  of 
water,  250  f.  each,  73. 36^  187;  76,  ii,  47^. 
For  extension  of  botn  piers  150  1.  f.,  75, 
47.  For  pier  extension  to  16  f.  of  water, 
79,  162,  1()07. 

By  Capt.  Lockwood,  1884,  forming  har- 
bor of  refuge  by  widening  to  400  f.  tlie 
present  entrance  to  Tere  Marquette  Lake 
by  construction  of  a  new  south  pier  and 
dredging  channel  to  18  f. ;  estimate  $419,- 
185,  84,  2001;  86,  2093.  Recomniendeii 
by  Board  of  Engineers,  1884,  86,  2093. 

In  1880  the  project  was  amended  by 
Maj.  Ludlow,  with  the  approval  of  the 
Chief  of  Engineers,  to  retain  the  south 
pier  in  its  position  as  indicated  in  the 
project  of  1866,  90,  2622. 

By  Capt.  Townsend,  1897,  700-f.  exten- 
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mon  of  north  pier,  and  300-f.  extension  j      Memoranda  uf  HOundingH,  76,  ii,  475, 

of  south  pier,  dredging?  and  repairs;  esti-  '  476,  477. 

mate,  $210,000,  07,  2952;  90,  2938.  >      For  harbor  of  refuge,  82,  2290. 

Minor  surveys  made,  18?H,  l)y  Lt.  Col. 


Under  direction  of  Maj.  W.  F.  Ray- 
Dolds,  1866,  67,  114. 

Under  direction  of  Maj.  J.  B.  Wheeler, 
1868,  76,  ii,  476. 

Under  direction  of  Oapt  F.  U.  Farqu- 
har,  1869-70-71,  76,  ii,  476;  78,  266. 


Lydecker,  04,  2221. 

Survey  of  the  harbor  onlertMl  by  act  of 
June  3,  1896,  made  by  C'apt.  TownjH»nd, 
1897  (see  Projects),  07,  2^>51. 

Maps.     82,  2292;  84,  1977;  00,  2(;:U). 

Drawings.     (St^e  OjH^ratimmf  1900.) 


L.IJRRIS  RIYER,  M.  €.  AND  8.  €. 


Appropriations. 

1888,     $5,000,  88,  128. 
1890,       5,000,  00,  1199. 
1892,       5,000,  02,  1200. 
1894,       4,000,  05,  1396. 


Total,   19,000 

Commerce. 

Description  of,  08, 1470;  04, 1075;  06, 
1397;  06,  1157. 

In  1892-93  the  aggregate  tonnage  of 
freight  moved  on  the  river  waa  7,154  t, 
08,  1469;  in  1893-94, 10,550  t,  04, 1072; 
1894-95,  19,131  t.,  06,  1396;  in  1895-96, 
61,650  t.,  06,  1156. 

Engineers. 

Chief  of  Enoinebrs.  Reports,  87, 
139;  88,  128;  80,  150;  00,  V^\  01, 171; 
02,  170;  08,  184;  04,  169;  06,  193;  06, 
172;  07,  214. 

Engineebs  in  Charge: 

Capt.  W.  H.  Bixby,  1887.  Report,  87, 
1102. 

Capt.  F.  V.  Abbot,  1888-97.  Reports, 
80,  1158,  2795;  00,  1198;  01,  1445;  02, 
1199;  08,  1468;  04,  1071;  06,  1395;  06, 
1155;  07,  1442. 

Assistant.  R.Whitford.  Reports,  80, 
1159;  00,  1199;  01,  1447;  02,  1200;  08, 
1469;  04,  1073;  06,  1397;  06,  1156;  07, 
1444. 

OlMtmetlona. 

Bridges  of  Carolina  Central  R.  R.,  W. 


and  C.  R.  R.,  and  low  bridgi^  at  Nicholas, 
80,  2795. 

Operations. 

ll»9a-91.  2,434  Hnags  and  lofm 
cleared  from  the  channel,  and  3,472  tnH»H 
cut  from  the  banks,  01,  1447. 

1891-9li.  River  cleannl  of  Hnap<at)d 
similar  obstnictions  from  tho  mouth  to 
50  miles  above,  02,  1199. 

1993-93.  Alxnit  3,000  hiiukh  und 
other  olwtructions  removiMl  from  chatmol 
and  banks,  08,  1469. 

1893-94.  Alnnit  50  suhkh  and  othor 
obstructions  removed,  04,  1073. 

1894-95.  About4(X)Hnav:><niid  other 
obstructions  removed,  06,  13W7. 

1896-97.  Al)out  1,(X)0  Hiiapi  ami 
other  obstructions  removo<l,  07,  1444. 

Pliytieai  c^iiaracterliitleii. 

Description  of,  87,  1103. 

ProJeeU. 

By  Capt.  Bixby,  1887,  clearing  the 
river  of  onstructions  so  us  to  permit  of  a 
4  to  6  foot  draft  steam  navi^^atioii  from  its 
mouth  to  LumlHirton;  ontimate  $35, (XX), 
87,  1106;  02, 1199. 

Sunreyt. 

Ordere<l  bv  act  of  Aug.  5,  1886,  made, 
1887,  under  airecti(mof  Capt.  Bixbv,  87, 
1104. 

Maps.     00,  1198. 


liVMBERTON  BRAIWCH.     (See  JiancocfM  River y  N.  J.) 
JLYNCH  R1¥ER,  8.  C.     (8c«  Clark  River.) 


Comineree. 

Description  of,  08,  1533;  1000,  1878. 

A  considerable  trade  existing  in  1892- 
93.  Annual  shipments  valued  at  $50,000 
would  probably  be  made  if  the  stream 
were  improved.    08,  1533. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
125;  81,  168;  08,  190;  00,  255;  1000, 
291. 


Kngineerh  in  Charge; 

Capt.  C.  B.  Phillips.     Report,  81, 1038. 

Capt.  F.  V.  Abbot,  1883.  Report,  03, 
1532. 

Maj.  E.  H.  Ruffner,  IJKX).  Report, 
1000,  1877,  1879. 

Assistants: 

J.  P.  Darling.     Report,  81,  1039. 

R.  Whitlord.  Report,  1000,  1878, 
1880. 


592 


ANALYTICAL    AND   TOPICAL   INDEX  TO 


E.YIVCH  RIVER,  %.  €.-Oontinned. 


OlMtractloni. 

The  stream  is  croesed  by  3  wooden 
bridges  which  could  eaf<ily  l>e  provided 
with  draw  snans,  98,  1533. 

In  1900  there  were  5  county  bridf^, 
without  draws,  crossing  the  river,  1900, 
1881. 

Physical  characlerliitleti. 

Desc-ription  of,  81,  1039;  98,  1533; 
1900,  1879. 

Plans. 

By  Capt.  Phillips,  1881,  improvement 
between  the  Wilmington,  Columbia  & 
Augusta  R.  R.  bridge  and  its  mouth  by 
removal  of  snags,  logs,  and  fallen  trees; 
estimate,  $45,000,  81,  1039,  1040. 

Projects. 

Maj.  Ruffner  estimate^l,  1899,  it  would 


cost  $68,750  to  make  an  improvement^ 
1900,  1879. 

Surveys. 

Ordered  by  act  of  June  14, 1880;  made, 
1880,  under  direction  of  Capt.  Phillips, 
81,  1038. 

Examination  ordered  by  act  of  July  13, 
1892;  made  by  Capt.  Abbot,  1892  (report 
favorable),  93,  1533. 

Examination  and  survey  of  river  from 
railroad  bridge  at  Effingham  to  its  mouth 
at  junction  of  Great  Pedee  River,  with 
view  to  procure  a  3-f.  depth,  m.  1.  w., 
ordered  by  act  of  Mar.  3,  1899;  made, 
1899,  under  direction  of  Maj.  Ruffner 
( report  favorable ) ,  ( see  Projects ) ,  1 900, 
1877,  1879. 


LYNN  HARROR,  RASS.''     (See  Saugwf  Rityr,  Mass.) 


Appropriations. 

1882,    $60,000,  83,  461. 


1886, 
1888, 
1890, 
1892, 
1894, 
1896, 


6,000,  86,  578. 
10,000,  88,  446. 
15,000,  90,  496. 
10,000,  93,  573. 

7,500,  95,  617. 
20,000,  96,  601. 


Total,  128,500 

Commerce. 

Important,  88,  462. 

Contracts. 

1§84.  Moore  &  Wright,  <lrodging,  23J 
cents  per  c.  y.,  84,  522. 

1§86.  A.  R.  Wright,  (lre<lging,  211 
cents  per  c.  v.,  87,  510. 

1  §»§•  Bay  State  Dre<lging  Co. ,  dredg- 
ing, 29  cents  per  c.  y.  in  main  chunnel,  45 
cents  per  c.  y.  in  Saugiis  Kiver  Channel; 
removal  of  lx)wlder8  over  3  t.  each,  $10 
per  c.  y.,  89,  570. 

1S90.  New  Kngland  Dredging  Co., 
dredging,  18  cents  }>er  c.  v.,  91,  043. 

1 893.  Boynton Bron. ,'dredging41,322 
c.  y.,  at  33}  cents;  removal  of  l)owlder8 
over  3  t,  $10,  93,  760. 

1§94.  A.  B.  Martin,  dredging  82,608 
c.  y.,  at  23  cents  per  c.  v.,  95,  617. 

1897.  A.  B.  Martin,  dredging,  21J 
cents  per  c.  y.  ($8,750);  removal  of  iK)\vl- 
ders  over  3  t.  each,  $8,  97,  840. 

Engineers. 

Chief  of  KNoixEEfis.  Keporb*,  31, 
77;  82,  77;  83,  71;  84,  77,  523;  86,  65; 
86,  66,  87,  26;  88,  26;  89,  37;  90,  31; 
91,  39,  92,  45;  93,  44;  94,  42;  95,  45; 
96, 46,  97,  52,  65;  98,  59,  99,  61);  1900, 
78,  94. 


o  Survey— Report  Sept.  20.  1837,  estimate,  $30,000 
b  History  of  harbor,  84.  638. 


Board  of  Engineers.  Convened  at 
New  York  Apr.  10,  1884,  to  report  upon 
Col.  Thorn's  project  for  improvement  of 
Lynn  Harbor.  Reiwrt,  84,  524.  (Lt 
C<)ls  Abbot  and  Comstock. ) 

Engineers  in  Charge: 

Col.  G.  Thorn,  1881.     Report,  82,  544. 

Maj.  C.  W.  Raymond,  1883-^86.  Re- 
ports, 88.  460;  84,  520,  531,  549;  86,  516. 

Lt.  Col.  G.  L.  GilleBpie,  1886-89.  Re- 
ports, 86,  577;  87,  508;  88,  445. 

Lt.  Col.  S.  M.  Mansfield,  1889-98.  Re- 
ports, 89,  568;  90,  494;  91,  641;  92, 
572;  93,  758;  94,  545;  95, 615;  96,  599; 

97,  839,  872;  98,  860. 

Col.  C.  R.  Suter,  1899-.  Reports,  99, 
1070;  1900,  1189. 

Assistant.  IL  F.  Bothfield.  Report, 
84,  531. 

Operations.  ^ 

l§§4-§5.  170,445  c.  y.  dredged  from 
the  lower  and  upper  channels,  86,  517. 

l§§6-§7.  50,089  o.  y.  dredged  from 
inner  channel,  87,  509. 

l§§9-90.  25,571  c.  y.  dredged,  90, 
495. 

1  §91-93.  40,000  c.  y.  dredged  from 
the  har}x>r  basin,  92,  573. 

1§9^93.  4,58:^0.  y.  dredged,  98,759. 

1  §93-94.  About  35,000c.  y.  dredged, 
94  546. 

1  §94-95.  7,020c.  y.  dredged,  96,616. 

1  §95-96.  About  25,000c.  y.  dredged, 
96,600. 

l§97-9§.    About 54,000c.  v.dreilged, 

98,  861. 

Pliy<il€al  eliaraeterlsties. 

Prevailing  winds  and  tidal  data,  84, 
536,  537. 

(H.  Doc.  No.  482,  55th  Cong.,  2d  scai.) 


KEP0BT8  OF  CHIEF  OF  ENOINEEB8,  U.  8.  ABMY. 


593 


lAnm  HAKBOR,  MASS.— Continned. 


Cmreiit  observations,  84,  546. 
Description  of,  97,  873. 

Plans. 

By  Col.  Thorn,  improving  harbor  by 
means  of  two  rubble  breakwaters,  84, 
524,  529. 

Projects. 

By  Board  of  Engineers,  1884,  forma- 
tion of  a  channel  200  f.  wide  and  10  f. 
deep  at  m.  1.  w^.  from  a  point  near  the 
White  Rocks  to  deep  water  opposite  Lit- 
tle Nahant,  and  from  deep  water  opposite 
Sand  Point  to  Lynn  Harbor  line;  the  up- 

ger  part  of  the  channel  to  be  maintained 
y  oocasionai  dredging,  the  lower  part  by 
a  training  wall  joining  the  land  at  Little 
Nabant;  estimate,  $1&,000,  84,  521,528. 
Cost  revised  to  $157,000, 85, 517;  87, 509. 
In  Sept.,  1888,  the  project  was  modi- 
fied by  extending  the  inner  channel  400 
f.  inside  the  harbor  line  and  making  at 
its  inner  end  an  anchorage  basin  500  by 
300  f.  and  10  f.  deep  at  m.  1.  w. ;  revised 
cost  of  project,  $182,000,  89, 37;  92, 573. 


By  Lt  Col.  Mansfield,  1892,  for  a  chan- 
nel 150  f.  wide,  8  f.  deep,  at  entrance  to 
western  channel,  and  for  widening  inner 
channel  of  main  harbor  to  full  projected 
dimensions  as  far  as  available  funds  would 
permit.  93,  759. 

Col.  Mansfield,  1897,  estimated  it  would 
cost  $441,813.07  for  channel  300  f.  wide 
and  15  f.  deep  at  m.  1.  w.,  97,  872. 

Sarreya. 

Ordered  by  act  of  Mar.  3,  1881;  made, 
1881,  under  direction  of  Col.  Thom,  89, 
544. 

Of  harbor,  1885,  85,  517. 

Of  the  improved  channels  made^  1888, 
under  direction  of  Lt  Col.  Gillespie,  88, 
446. 

Survey  ordered  by  act  of  June  8.  1896; 
made  by  Lt.  Col.  Mansfield,  1807  (report 
partly  favorable)  —  (see  Prqjectsjt  97, 
872. 

Maps. 
84,  532. 
Of  upper  channel,  86,  578. 


lAHUN  HATEN  BAT,  YA.  (Harbor  of  Refttge.) 


Eiiiftaieera. 

Chibf  of  Enqinebrs.     Reports,  91, 
146;  92, 147. 

Engineer  in  Charge.    Lt.  Col.  P.  C. 
Hains,  1892.    Report,  99,  1076. 

Plijraical  cliaracterfstlca. 

Description  of,  n^r  Cape  Henry  at  the 
foot  of  Chesapeake  Bay,  Va.,  92,  1077. 


Plans. 

By  Lt.  Col.  Hains,  1891,  for  a  break- 
water 4,500  f.  long,  of  concrete  blocks 
laid  close  and  bonded  together;  estimate, 
$1,555,538,  92.  1079. 

%urvej. 

Survey  for  harbor  of  refuge  ordered  by 
act  of  Mar.  3,  1891,  made,  1891,  under 
direction  of  Lt.  Col.  Hains,  92,  1076. 


LYNN  HATEIV  BAY,  to  Eastern  Branch  of  EltKal»eth  Rt¥er,  Ya. 

(Watemrajr.) 


Engineers. 

Chief  op  Engineers.     Reports,   91, 
153,  1310. 

Engineers  in  Charge: 

Lt.  G.  J.  Fiebeger,  1890.     Report,  91, 
1310. 


Physical  characteristics. 

Description  of,  91,  1313. 

Surrejr- 

Examination  ordered  by  actoi  Sept.  19, 
1890,  made,  1890,  under  direction  of  Lt 
Fiebeger  (report  unfavorable),  91,  1310. 


LYNN  HAYEN,  IiUVK  HORN,  AND  BROAD  BAYS,  YA. 


Commerce. 

Oyster  industry  important,  80,  900. 

En^neers. 

Chief  of  Engineers.    Reports,  79,  95; 
80,  125. 

Engineer  in  Charge.    Capt.   C.    6. 
Phillips,  1880.     Report,  80,  900. 

Assistant.    F.*W.  Frost,  80,  900. 
9207—02 88 


Physical  characteristics. 

The  bays  might  be  available  as  links  in 
a  line  of  water  communication  between 
Chesapeake  Bay  and  the  sounds  of  North 
Carolina,  80,  900. 

Surrey. 

Survey  ordered  by  act  of  Mar.  3,  1879, 
made,  1880,  under  direction  of  Capt. 
Phillips  (report  unfavorable),  80,  900. 
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Commerce. 

Merchandise,  biicki  and  peannts,  with 
a  total  value  of  $28,000,  were  shipped  in 
1894.  Limited  interests  involved  appar- 
ently wonld  not  justify  an  expenditure  by 
the  Government  for  an  improvement  of 
navigation.    95,  1298. 

En^tneera. 

Chief  op  Enoinkbrs.    Report,  96, 177. 


Engineer  in  Chaboe.  Capt.  T.  L. 
Casey,  1894.    Report,  95,  1297. 

Physical  charaeteiif  tics. 

Description  of,  95,  1297. 

Sanrejr* 

Examination  ordered  by  act  of  Aug.  17, 
1894,  made  by  Capt  Casey,  1894  (report 
unfavorable),  95,  1297. 


M'CARGOES  COTE,  »£.£  ROYAXE,  LAKE  SUPERIOR,  MICH. 


Eiii^eer«. 

Chief  of  Enoinbebs.    Report,  76,  93. 
EvGiNEEB  in  Chaboe.    Maj.  C.  B.  Com- 
stock,  1876.    Report,  76,  u,  320. 

Plant. 

By  Maj.  Comstock,  1876,  for  excavating 


part  of  rocky  ledge  obstructing  entrance, 
to  a  depth  of  15  f.  at  1.  w.;  estimate, 
$45,000,  76,  'ii,  320. 

Surreyt. 

This  locality  included  in  the  Lake  Sur- 
vey, 1867,  76,  ii,  320. 


HACHIAS  RITER,  HE. 


Appropriations. 

1873,  $12,000,  78,  1054. 

1874,  10,000,  74,  106. 

1875,  10,000,  75, 112. 

Total,  32,000 

Commerce. 

Value  of  lumber  and  stone  shipped 
annually,  95,  586;  97,  810. 

Contracts. 

1873.  E.  M.  Lee  Prohon,  removing 
Middle  Rock,  $6.75  per  c.  y.,  78,  1054. 

1874.  Curtis,  Fobes  &  Co.,  dredg- 
ing, 60  cents  per  c.  v.,  75,  ii,  384. 

1875.  A.  R.  Wright,  dredging,  45 
cents  per  c.  y.,  75,  ii,  384. 

Enstneers. 

Chief  or  Engineebs.  !Beports,  78,  94; 
74, 104;  75, 112;  76,  38;  77,  32;  95,  38; 
97,  43. 

Engineers  in  Charge: 

Lt.  Col.  G.  Thom,  1872-77.  Reports, 
78,  1053,  1102;  74,  ii,  295;  75,  it,  383; 
76,  152;  77,  154. 

Lt.  Col.  D.  P.  Heap,  1895.  Report,  95, 
584. 

Maj.  R.  L.  Hoxie,  1897.  Report,  97, 
809. 

Assistants: 

S.  Haagensen,  73,  1102.  Report,  78, 
1104. 

W.  F.  Robinson.     Report  97,  810. 

Operations. 

1873-74.  Removal  of  Middle  Rock 
to  average  depth  of  one-half  f.  below  m. 
1.  w.,  74,  104,  ii,  296. 

1874-75.  Removal  of  6,100  c.  y.  by- 
dredging,  75,  ii,  384. 


1875-76.  A  channel  850  f.  long  by 
100  f.  wide  dredged  through  shoal  above 
Middle  Ground,  and  800  f.  long  by  125  f. 
wide  through  upper  part  of  Middle 
Ground;  removal  of  shoal  near  draw- 
bridge, 76,  38. 

1876-77.  Completion  of  project; 
total  amount  of  rock  removed,  1,350  c.  y. ; 
material  dredged,  33,000  c.  y.,  77,  33. 

Plijrsleal  eliaraeterlstles. 

Description,  78,  1053,  1103,  1104;  74, 
ii,  296;  95,  585. 

List  of  obstructions,  78,  1053,  1103, 
1104;  74,  ii,  296. 

Projeets. 

By  Lt.  Col.  Thom,  1873,  removal  of 
obs^nctions  to  obtain  a  channel  150  f .  by 
6  f.  deep  at  m.  1.  w.  to  the  wharves  at 
Machias,  3  miles;  estimate,  $48,000,  78, 
74,  1063,  1154,  1103,  1104;  74,  104,  ii, 
296.  Effect  of  improvement  but  tempo- 
rary, unless  the  river  be  protected,  74,  ii, 
297;  75,  112. 

Original  project  modified,  1876,  to  chan- 
nel 100  f.  wide,  and  removal  of  Middle 
Rock  to  one- half  f.  below  m.  1.  w.,  at  esti- 
mated cost  of  $32,000,  76, 153. 

In  1895  Maj.  Heap  estimated  improve- 
ment would  cost  $50,244.25,  95,  586. 

Surveys. 

Survey  by  S.  Haagensen,  1872, 73, 1053, 
1104.    Bench  marks,  78,  1105. 

Survey  ordered  by  act  of  Aug.  17, 1894, 
made,  1895,  by  Maj.  Heap  (report  favor- 
able), 95,  584. 

Survey  ordered  by  act  of  June  3,  1896, 
from  Machias  to  Machiafiport,  made,  1897, 
by  Lt.  Col.  Damrell  (report  favorable), 
97,809. 
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machoimk:;  (liOWER)  cncasK,  tju 


Approprlatloiifl. 

18^2,  $3,000,  93,  1290. 
1894,  3,000,  95,  1233. 
1896,  1,500,  96,  1045. 
1899,     1,500,  99,  1425. 

Total,  9,000 

Commerce. 

Benefit  to  commerce  l&iK^  prospec- 
tive, 96, 1045.  Steamer  from  Wasnington 
making  weekly  trips  to  a  newly-estab- 
lished wharf  in  1897,  97, 1330. 

€)oiitractfl. 

1893.  F.  L.  Somers,  dredging,  21 
cents  per  c.  y.  (|2,394),  98,  1291. 

lSi^4.  T.  F.  Moiigan,  dredging,  23 
cents  per  c  y.  ($2,760),  95,  1231.  (An- 
nullea  in  1&5  on  account  of  failure  of 
contractor,  96,  1044.) 

1 996.  C.  T.  Caler,  dredging,  22^  cents 
per  c.  y.  ($2,362.50),  96,  1042. 

1§97.  Baltimore  Dredging  Co., 
dredging,  22  cents  per  c.  y.  ($1,110),  98, 
1192.  « 

1909.  J.  L.  Mills,  dredging,  16f  cents 
percy.  ($837.50),  1900,  1710. 

Eni^eers. 

Chibf  of  Enginbbbs.  Reports,  89, 135 ; 
98,  152;  94,  141;  95,  162;  96, 146;  97, 
181;  98,  184;  99,  212;  1900,  242. 

Enginbbbs  in  Charge: 

Col.  W.  P.  Craighili,  1889.  Report,  89, 
1037. 

Maj.  C.  E.  L.  B.  Davis,  1892-95.  Re- 
ports, 93,  1289;  94,  950;  95,  1231. 

Maj.  C.  J.  Allen,  1896.    Reports,  96, 


1043;  (Lt.  Col.)  97, 1329;  98,  1197;  99, 
1424;  1900,  1714. 

t^perattons. 

1 899-93.  Dredging  in  progress,  98, 
1290. 

1893-94.  11,691  c.  y.  dredged,  94, 
952. 

1895-96.  10,398  c.  y.  dredged,  96, 
1044. 

1897-98.  4,957  c.  y.  dredged,  96, 
1198. 

189^1900.  6,240  c.  y.  dredged, 
1900,  1714. 

Physical  ctaaraeteiistlct. 

Description  of,  89,  1037. 
Description  of,  and  of  original  condi- 
tion, 97,  1329. 

Projects. 

By  Maj.  Davis,  1892,  dredginff  channel 
9  f .  deep  and  150  f.  wide  through  the  liar 
at  the  Narrows;  estimate,  $15,000,  98, 
152;  available  funds  to  be  used  to  obtain 
a  channel  6  f.  deep  and  100  f.  or  more 
wide  until  Congress  should  appropriate 
more  money  for  the  improvement,  98, 
1290. 

Surreys. 

Examination  ordered  by  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of 
S.  T.  Abert  (Col.  CraighilPs  report  un- 
favorable), 89,  1037. 

Survey  made,  1892,  by  Maj.  Davis,  98, 
1290. 

Examination  made,  1897,  by  Lt.  Col. 
Allen,  97,  133,  and  in  1899,  99,  1424. 

Maps,  94,  952. 


HACHODOC  (UPPER)  CREEK,  TA.     (See  Upper  Machodoc.) 


Eni^eers. 

Chief  of  Engineers.     Reports,   81, 
158;  82,  154. 

Engineer   in  Charge.    S.  T.  Abert, 
U.  S.  agent.    Beport,  89,  1067. 

Plans. 

By  8.  T.  Abert,  1882,  7J  f.  channel 
75  f.  wide,  Potomac  River  to  Clannahan's 


wharf,  $35,771;  for  a  similar  channel 
from  Potomac  River  to  Milford  Land- 
ing, $53,769,  82,  1067, 1068. 

§ur¥ey. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1882,  under  direction  of  S.  T.  Abert,  82, 
1067. 


HACK  AR€H,  OREO.     (See  Pacific  Coast,  Harlxyr  ofrejuge.) 


Engtneen. 

Chief  of  Engineers.    Report,  77, 1053. 

Board  of  Engineers.  For  the  Pacific 
coast  met  Aug.,  1876,  to  **  examine  the 
harbors  of  Mendocino,  Humboldt  Bay, 
Trinidad,  and  Crescent  City,  Cal.,  with 
a  view  of  establishing  a  breakwater  and 
harbor  of  refuge.''    The  board  reported 


that  a  harbor  at  Mack  Arch,  Oreg. ,  would 
be  small,  but  tolerably  secure.  Report, 
77,  1054.  (Lt.  Cols.  Williamson,  Alex- 
ander, and  Stewart,  and  Maj.  Mendell.) 

Eiitlinates. 

By  Board  of  Engineers,  breakwater, 
$5,748,875,  77,  1059. 
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Approprlatton. 

1800,  115,000,  91,  1340. 

Commerce. 

Not  unimportant,  78,  858. 
Commercial  interests,  89,  1138. 

Contracto. 

1S91.  Alabama  Dredging  Jetty  & 
Co.,  dredging,  26  cents  per  c.  y.,  91, 1340. 

Ensfneera. 

Chief  of  Emginkbbs.  Reports,  78, 
74;  78,  78;  89,  149;  91,  155;  98,  156; 
98,  169;  94,  155;  96,  176. 

Enginebbs  in  Charge: 

Maj.  W.  P.  Oraighill,  1872-73.  Report, 
78,858. 

Capt.  W.  H.  Bixby,  1888-92.  Reports, 
89.  1137;  91,  1339. 

Maj.  W.  8.  Stanton,  1892-94.  Reports, 
98,  1113;  98,  1357;  94,  995. 

Capt  T.  L.  Casey,  1895.  Report,  96, 
1294. 

Assistant.  G.  H.  Elliott.  Report, 
78,  857. 

Operatlona. 

1§90-91.  Dredging  in  progress  un- 
der contract,  91,  1339. 

1  §9 1-98.  41,359  c.  y.  dredged,  98, 
1114. 


1898-93.  5,851  c  y.  dredged,  and  an 
old  wreck  removed.  IVoject  completed. 
98,  1358. 

Vfkjwlkeai  characlerlatlea. 

Described,  78,  858;  89,  1137. 

Plana.    (See  PrfjjecU.) 

By  G.  H.  Elliott,  ana  concorred  in  by 
Maj.  Craighill,  removal  of  wreck,  and 
dredging  cnannel  60  f.  wide  by  7  f .  deep, 
moutn  to  the  7  f.  curve  in  Albemarle 
Sound;  estimate,  $4,290,  78,  858;  increas- 
ed by  Maj.  CnugbUi  to  $5,000,  78,  855. 

Projecta.    ( See  Plam. ) 

By  Capt.  Bixby,  1889,  creek  entrance, 
excavation  of  a  straight  channel  of  100  f. 
width  and  9  f.  depth  at  low  water,  mouth 
of  the  creek,  across  the  bar,  to  Albemarle 
Sound;  estimate,  $15,000,  89,  1139;  91, 
1339. 

Surreys. 

Under  the  direction  of  Maj .  Craighill  by 
G.  H.  Elliott,  1872.    Report,  78,  864, 857. 

Examination  ordered  by  act  of  Aug. 
11,  1888,  made,  1889,  under  direction  of 
Capt.  Bixby,  89,  1137. 

Survey  made,  1893,  by  Maj.  Stanton, 
94,  975. 

Maps.    91,  1340. 


MA€KDIA€  HABBOR,  MICK. 


Commeree. 

Not  unimportant,  71, 160. 

Interests  of,  require  protection,  80, 
2056. 

Decadence  of,  87,  2272. 

Description  of,  local  and  passenger 
traffic  much  larger  in  1899  than  ten  years 
earlier,  1900,  4009. 

Englneera. 

Chief  of  Enoinbebs.    Reports,  78,  42; 
79, 170;  80,221;  85,332;  87,294;  1900, 
587. 
Engineers  in  Chabgb: 

Capt.  F.  U.  Farquhar,  1870.  Report, 
71,  160. 

Maj.  F.  Harwood,  1879-80.  Reports, 
79,  170;  80,  2055. 

Lt  Col.  O.  M.  Poe,  1885-87.  Reports, 
85,  2180;  87,  2271. 

Lt.  Col.  G.  J.  Lydecker,  1899-1900.  Re- 
port, 1900,  4008. 

Phyaic^l  characterlatlca. 

Recession  of  beaches,  80,  2055. 
Description  of,  71, 160;  1900, 4009. 
The  harbor  on   the   south   shore   of 
Mackinac  Island,  1900,  4009. 

Plans. 

By  Capt.  Farquhar,  1870,  breakwater 
4,000  f.  long  by  35  f.  wide  by  30  f. 
high;  estimate,  $761,333.76,  71, 160, 161. 


''Not  the  sliehtest  necessity  for  a  harbor 
of  refuge  at  Qiis  point.  At  present  there 
is  not  local  importance  enough  to  justify 
any  expenditure  of  public  funds  in  build- 
ing a  harbor  of  any  kind.'* — Extract  from 
Capt.  Farquhar's  report.    71,  160. 

ay  Maj.  Harwood,  1880,  conver^ng 
piers  from  Mission  and  Biddies  pomts; 
estimate,  $125,000  to  $200,000,  80,  2056, 
2057. 

In  1884  Col.  Poe  reported  the  cost  of  a 
breakwater  to  aJSord  a  harbor  of  refuge 
would  not  be  less  than  $1,500,000,  and 
that  the  commercial  requirements  of  the 
locality  would  not  justify  such  expendi- 
ture, 85.  2181. 

Lt.  Col.  Poe,  examination,  1886,  repeats 
Maj.  Harwood' 8  estimate,  $125,000,  as 
cost  of  breakwater  located  off  Biddies 
Point,  87,  2272. 

Lt.  Col.  Lydecker,  1900,  estimated  it 
would  cost  $80,000  to  construct  two  break- 
waters, 1900,  4008. 

Snrveyg. 

Examination  made  by  Capt  Farquhar, 
1870.     Report,  71,  160. 

Survey  m  progress,  under  direction  of 
Maj.  Harwood,  79, 160. 

Ordered  by  act  of  Mar.  3,  1879,  80, 
221 ;  made  under  direction  of  Maj.  Har- 
wood, 1880,  80,  2065. 
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MACKIBTAC  HABliMI^  MI€H.-€(Mitiiiaed. 


Ordered  by  act  of  Jaly  6,  1884,  made, 
under  direcUon  of  Lt  Ck>l.  Poe,  86,  2180. 

ETami nation  of  Biddies  Point  with 
view  to  breakwater,  ordered  by  act  of 
Ang.  5, 1886,  made,  under  direction  of  Lt. 
CoL  Poe,  87,  2271. 


Examination  and  survey  with  a  view 
to  constructing  a  harbor  of  refuse  by 
means  of  two  breakwaters,  ordered  by  act 
of  Mar.  3,  1899,  made,  1899>1900,  by  Lt 
Col.  Lydecker  (report  favorable)  (see 
Projects),  1900,  4008. 


HACON.     (See  Georgia  Canal;  Tenacut  River,  La.) 
BIACOIW  BAYOV,  liA.     (See  also  Tensas  River,  Ixi,) 


Appropiiatiom. 

Act  of  July  6,  1884,  united  improve- 
ment with  tnat  of  Tensas  River,  La.,  84, 
400;  86,  1504. 

Commerce. 

Important,  81,  1463. 

Enslneers. 

Chief  of  Engineers.  Reports,  81, 
213;  86,  236;  86,  232;  87,  197. 

Engineers  in  Charge: 

Maj.  W.  H.  H.  Benyaurd.  Report, 
81    1462. 

Maj.  A.  M.  Miller,  1885.  Report,  86, 
1504. 

Capt.  E.  Bergland,  1886.  Report,  86, 
1355. 

Capt.  J.  H.  Willard,  1887.  Report,  87, 
1463. 

AsRiflTANT.  F.  8.  Burrows.  Report, 
81,  1463. 

Physical  etaaracterlatlcs. 

Described,  81,  1463. 


<^eratloni* 

18  841-8 T.  Obstructions  removed 
from  Floyds  to  junction  of  bayou  with 
Tensas  River,  87,  1464. 

Plant.    ( See  Project. ) 

By  Maj.  Benyaurd,  1880,  clearing  the 
bayou  of  Iocs  and  similar  obstructions 
from  its  head  to  junction  with  Tensas 
River;  estimate,  $17,000,  81,  1463. 

Projects.    ( See  Plans. ) 

By  act  of  July  5,  1884,  improvement 
of  Bayou  Macon  was  united  with  that 
of  Tensas  River,  La.,  by  the  adoption 
of  Maj.  Benyaurd' s  plan  of  1880  for  the 
removal  of  logs,  trees,  and  similar  ob- 
structions. Bayou  Macon  from  Floyds 
to  its  junction  with  Tensas  River,  130 
miles;  estimate,  $17,000,  81,  1463;  84, 
400;  86,  1504. 

Examination  ordered  by  act  of  June  14, 
1880,  made,  under  the  direction  of  Maj. 
Benyaurd,  1880,  81,  1462. 


HADI80N  HARBOR,  CONN. 


Commerce. 

Necessity  for  breakwater,  82,  629;  84, 
685. 

Enn^neerfl. 

Chief  OF  Engineebs.    Reports,  81,  97; 
82,97;  84,  100. 

Engineer   in   Charge.    Maj.   J.   W. 
Barlow.     Reports,  82,  671 ;  84,  685. 

Assistant.     H.  N.  Babcock.     Report, 
82,  627. 


Plam. 

By  Maj.  Barlow,  1882,  for  breakwater 
covering  the  landing  at  Milford;  estimate, 
$285,000, 82,  627. 

Purveys. 

Ordered  by  acts  of  Mar.  3,  1881,  and 
Aug.  2,  1882,  made,  under  direction  of 
Maj.  Barlow,  82,  627;  84,  685. 


HAHON  RIYER,  DEL.. 


C^ommeree. 

Description  of,  95, 1151. 

Engineers. 

Chief  of  Engineers.  Reports,  80, 
112;  95,  150. 

Engineer  in  Charge.  Maj.  Smith, 
U.  8.  agent,  1889-95.  Reports,  89,  908; 
95,  1149. 

Assistant.  A.  Stierle.  Reports,  89, 
909;  95,  1150. 


Phytleal  eliaraetertstles. 

Description  of,  89,  909;  95,  1160. 

Snrveyi. 

Examination  ordered  by  act  of  Auj?.  11, 
1888,  made,  1889,  under  direction  of  Maj. 
Smith  ( report  unfavorable) ,  89,  908. 

Examination  ordered  by  act  of  Aue.  17, 
1894,  made,  under  the  direction  of  Maj. 
Smith  in  1894  (report  unfavorable),  95, 
1149. 


MAIL.BOAT  8LOIJOU,  WASH.     (See  WUlapa  River.) 
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MALiDEBT  AND  MYSTIC  RITEIIS,  MAM.    (See  Mystic  Riv^r,  JfoM.) 


ApproprlatloiM. 

1882,  « $10,000,  88,  465. 

1892.  10,000,  9d,  763. 
1894,  10,000,  95,  620. 
1896,  10,000,  96,  603. 
1899,    5,000,  99,  1072. 

Total,     45,000 

C^on  tracts. 

1893.  R.  Hamilton,  jr.,  dredging, 
24}  cents  per  c.  y.,  88,  465. 

1 894.  C.  H.  Souther,  dredging  75,981 
c.  v.,  23}  cents  per  e.  v.,  96,  620. 

1896.  A.  B.  Martin,  dredging  28,985 
c  y.,  34J  cents  per  c  y.;  removal  of 
bowlders  over  3  t,  |5  per  c.  y.,  97,  842. 

En^^neert. 

Chief  of  Enoinebrs.  Reports,  80, 72 
81,  77;  88,  72;  84,  78;  85,  66;  86,  66 
87,  28;  88,  29;  89,  43;  91,  63;  98,  45 

94,  43;  95,  46;  96,  47;  97,  53;  98,  60 
99,  70;  1900,  79. 

Engineebs  in  Chaiige: 

Col.  G.  Thom,  1880-83.  Report,  81, 
532. 

Maj.  C.  W.  Raymond,  1883-86.  Re- 
ports, 88,  464;  84,  551;  85,  519. 

Lt.  Col.  G.  L.  Gillespie,  1886-88.  Re- 
ports, 86,  579;  87,  520;  88,  466. 

Lt.  Col.  S.  M.  Mansfield,  1888-98.  Re- 
ports, 89,  594;  91,  672;  98,  762;  94, 
547;  95,  618;  96,  601;  97,  841;  98,  862. 

Col.  C.  R.  Suter,  1899-1900.  Reports, 
99,  1071;  1900,  1191. 

Assistants: 
S.  Haagensen.    Report,  81,  533. 
T.  T.  H.  Harwood.     Report,  91,  675. 

Operation!. 

1889-83.  4,420  c.  y.  dredged  from 
channel  below  Mjalden  River  drawbridge, 
88,464. 

1883-84.  30,811  c.  y.  dredged,  84, 
551. 

1 894-96.    5,000 1.  f.  of  river  dredged, 

95,  618;  75,229  c.  y.  dredged,  96,  602. 
1896-97,    1,864  c.  y.  dredged,  97, 

842. 

1897-98.  About26,000c.  y.  dredged, 
98  863. 

i  899-1900.  Shoal  in  Maiden  River 
removed,  1900,  1192. 

Physical  characteristics. 

Description  of,  81,  532. 

Description  of,  Mystic  River,  91,  672. 

Plans.    (See  Projects,) 

In  1888,  after  examination,  Lt.  Col.  Gil- 
lespie reported  that  the  cost  oi  straight- 
emne  and  deepening  the  existing  channel 
to  aounit  of  12  f.  at  high- water  range  of 
tides  (estimate,  $37,000)  was  incommen- 
surate with  the  commercial  interests,  89, 

a  Maiden 


Projects.    ( See  Plans. ) 

The  project  originally  proposed  by  Lt. 
Thom,  m  1880,  was  to  excavate  a  channel 
100  f.  wide  and  12  f.  deep  at  m.  h.  w.  up 
to  the  second  bridge  in  Maiden,  with  2  cat- 
ofte,  one  east  of  the  island  near  the  month 
of  the  river,  and  one  through  the  nuunsh 
one-half  mile  above:  estimate,  $40,000. 
This  project  was  moaified  in  1882,  when 
it  was  proposed  to  make  the  natural  chiui- 
nei  of  the  river  100  f.  wide,  12  f.  deep  at 
m.  h.  w.,  to  the  first  bridge  in  Maiden, 
thence  to  the  second  briq^  75  L  wide 
with  the  same  depth,atan^imated  cost 
of  $47,000.   81, 532, 533;  86, 519;  86, 580. 

Lt.  Col.  Gillespie  states,  in  1888,  that 
the  improved  channel  meets  all  existing 
requirements,  and  further  appropriations 
are  therefore  not  recommended,  88, 456. 

By  Lt  Col.  Mansfield,  1891,  Mystic 
River,  Boston  &  Maine  R.  R.  bridge  to 
the  head  of  navigation,  widening  and 
deepening  the  natural  channel  of  the  river 
to  100  f .  width  and  6  f.  depth  at  m.  1.  w. 
to  the  first  turn  above  Dennings  wharf, 
and  thence  to  the  head  of  navigation  4  L 
deep,  with  the  width  gradually  reduced 
to  50  f.  at  Cradock  Bridge;  estimate, 
$30,000,  91,  674,  675,  740. 

In  1890,  Mystic  River  and  Maiden 
River  works  were  combined,  the  project 
being  the  completion  of  the  project  of 
1882;  estimate,  $37,000,  1900,  1191. 

By  Lt.  Col.  Mansfield,  1892,  usin^  $5,000 
of  1892  appropriation  to  improve  Maiden 
River  whenever  additional  funds  would 
be  available,  and  for  expending  $5,000  for 
Mystic  River  as  proposed,  98,  762. 

in  1894  Lt.  Col.  Mansfield  proposed  to 
use  available  funds  to  complete  the  proj- 
ect for  improvement  of  Mystic  River  to  a 
point  1,500  f.  above  Denmngs  wharf,  and 
to  widen  the  improved  channel  of  Maiden 
River  to  a  width  of  70  f .  to  the  first  bridge, 
96,  619. 

By  Lt.  Col.  Mansfield,  1896,  expenditure 
of  available  funds  in  completing  the  im- 
provement of  Mystic  River  as  far  as  funds 
would  permit,  in  completing  the  project 
for  the  improvement  of  Maiden  River  be- 
low the  first  bridge,  and  in  making  a  cut 
ot  lull  depth  and  25  f.  width  above  the 
bridge,  97,  841. 

8urTeyfl. 

Ordered  by  act  of  June  14, 1880,  made, 
1880,underdirectionotCoi.Thom,  81,532. 

Examination  for  straightening  and 
deepening  the  channel  ordered  b^  act  of 
Aug.  11, 1888,  made,  1888,  under  direction 
of  Lt.  Col.  Gillespie,  89,  594. 

Survey,  Mystic  River,  ordered  by  act 
of  Sept.  19, 1890,  made,  1891,  under  direc- 
tion of  Col.  Mansfield,  91,  674. 

Maps.     Mystic  River,  91,  674. 

River  only. 
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]IIAMAROME€K  HARBOR,  Bl.  T. 


AppropiiatfoBA. 

1882,  $15,000,  88,  525. 
1896,  10,000,  96,  729. 
1899,     7,000,  9G,  1211. 


Total,  32,000 

C^ntracto. 

1§83.  J.  H.  Fenner,  rock  removed, 
$13,000, 88,  525. 

1896.  McSpirit  &  Sons,  dredging, 
46,154  c.  y.,  at  19.5  cents  per  c.  y.,  s.  m., 
97,  1088. 

18IIO.  J.  McSpirit  &  Sons,  dredging, 
27}  cents  per  c.  y.  ($6,050) ;  excavation, 
$8perc.  y.,  99,  1212. 

Chiep  op  Enoinvbbs.  Renorts,  8 1 ,  97 ; 
82,  97;  83,  92;  84,  98;  85,  89;  86,  90; 
87,52;  88,53;  96,83;  97,117;  98,113; 
99,  126;  1900,  143. 

Enoinbsbs  in  Chaboe: 

Maj.  J.  W.  Barlow,  1881-83.  Report, 
82,  637. 

Lt.  Col.  W.  McFarland,  1883-86.  Re- 
ports, 88,  524;  84,  655;  85,  662. 

Lt  CJol.  D.  C.  Houston,  1886-87.  Re- 
ports, 86,  657;  87,  622;  (Col.),  88,  569. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,728;  97,1087;  98,  995. 

Lt  Col.  W.  H.  Benyaurd,  1899.  Re- 
port, 99,  1210. 

Maj.  E.  H.  Rnffner,  1900.  Report, 
1900,  1381. 


AasiSTAMT.  H.  N.  Baboock.  Report, 
82,638. 

Operations* 

1  §83-84.  Rock  removed  under 
Fenner's  contract  completed.  84,  655. 

189e-97.  47,800  c.  y.  dredged,  97, 
1087. 

1899-1900.  22,677  c.  y.  dredged, 
and  i  c.  y.  rock  removed,  1900,  1382. 

Phytl«»il  characteristics. 

Description  of,  88,  569. 

Projects. 

By  Maj.  Barlow,  1882,  Mamaroneck 
Harbor,  removal  of  Round  Rock  and  part 
of  Nells  Rock  to  4-f.  depth,  and  of  Bush 
Rock,  Inner  and  Outer  Steamboat  rocks, 
and  Little  Nanhook  to  7-f.  depth,  together 
with  the  excavation  of  a  7-f.  channel  100 
f.  wide  to  the  old  steamboat  wharf  and 
continuing  it  with  4-f.  depth  and  80-f. 
width  to  new  steamboat  wharf;  estimate, 
(43,000,  83,  639,  640;  87,  623;  88,  569. 

By  Lt.  CJol.  Benyaurd,  1999^  to  omit  the 
removal  of  the  three  outer  rocks,  and  to 
extend  the  channel,  7  f.  deep  and  100  f. 
wide,  from  the  old  steamboat  wharf  to 
the  upper  wharves,  without  channng  the 
estimated  cost  for  completion,  99,  1211. 

8ar¥eys. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1882,  under  direction  of  Maj.  Barlow,  82, 
637. 

Maps.    88,  524;  86,  656. 


mANA»4^WfAN  (84tlJA]y)  RIVER,  N.  M. 


Appropriations. 

1879,  $12,000,  79,  68. 

1880,  20,000,  80,  548. 
1882,   7,000,  82,  703. 
1890,   2,000,  91,  1012. 
1899,   5,000,  99,  1315. 

Total,  46,000 

Commerce. 

Not  unimportant,  79,  465. 

Harbor  available  as  a  harbor  of  refuge, 
79,  465;  80,  552;  81,  713;  82,  702. 

Uncertainty  of  condition  of  harbor 
entrance  an  effectual  bar  to  growth  of 
commerce,  81,  711. 

Contracts. 

1879.  C.  F.  Drake,  jetties,  annulled 
for  failure  to  commence,  80,  547;  81, 
710. 

1S§0.  H.  Du  Bois  &  Sons,  timber 
jetty  construction,  81,  712. 

1S§9.  S.  A.  Kelly,  timber  jetty  con- 
struction, 88,  585. 

1899.  R.  Pftrrott,  repairing  north 
dike  (timber  and  iron  work),  aggregate, 
1653.50,  1900,  1515. 


Engineers. 

Ohikf  of  Enginbebs.  Reports,  78, 
63;  79,  68,  74;  80,  88;  81, 112;  82, 112; 
83,  109;  84,  116;  86,  107;  86, 102;  87, 
75;  88,  75;  91,  106;  92,  109;  98,  118; 
94, 107;  95, 119;  98, 143;  99, 162;  1900, 
186. 

Board  '  of  Engineebs.  Convened  at 
New  York  Apr.  6,  1880,  to  consider  the 
project  of  Col.  Macomb  for  improvement 
of  the  Manasquan  River,  80, 548.  (Cols. 
Macomb,  Tower,  and  Newton  and  Maj. 
Abbot) 

Enginbebs  in  Charge: 

Col.  J.  N.  Macomb,  1878-80.  Reports, 
78,  63;  79,  66,  74,  463;  80,  553. 

Lt.  Col.  N.  Michler,  1880-82.  Reports, 
80,  547;  81,  710,  712. 

Lt.  Col.  G.  L.  Gillespie,  1882-86. 
Reports,  82,  701;  88,  583;  84,  751;  85, 
756 

Lt.  Col.  W.  McFarland,  1886.  Report, 
86,  751. 

Lt.  G.  McC.  Derby,  1887-88.  Reports, 
87,782;  (Capt),  88,  667. 

Capt.  T.  L.  Casey,  1891-94.  Reports, 
91,  1010;  92,  897;  98, 1133;  94,  822. 
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HANAMIIJAM  (fl^IJAKI)  llI¥iS,  N.  JI.--Continued. 


Li.  Ool.  G.  L.  Gillespie,  1896.  Report, 
06  997. 

Maj.  A.  M.  Miller,  1898.  Report,  98, 
1070. 

Col.  J.  W.  Barlow,  1899-.  Reports,  99, 
1314,  1900,  1514. 

A  WfllHTAMTH  * 

Oapt  W.  Ludlow.    Report,  79»  463. 
R  Mablo.    Report,  79,  466. 
C.  8.  Kelaey.    Report,  91,  1011. 

OpemUom. 

18S1-89.  1,515  1.  f.  timber  jetty 
oonstracted,  89,  702. 

18S9-Sa.  475  1.  f.  of  8011th  jetty 
built,  88,  584. 

1899-1900.  North  dike  repaired, 
1900,  1515. 

Phjrsl€»l  ctaaracteritUca. 

Deacriptioa  of,  79,  463,  464,  466;  88, 
667. 

Table  of  tides.  79,  466. 

Description  oi  chanees  since  1883.  In 
1898  the  condition  of  tae  river  was  worse 
than  when  work  of  improvement  was 
commenced.    98,  1071. 

Plans.    (See  Prefects, ) 

For  a  canal  from  Bameeat  Bay  to  Man- 
asquan  River,  1839;  wors  never  begun; 
funds  insufficient;  discussion  of  plan  by 
CoL  Macomb,  79,  464. 


ProJecU.    (See  Hcuib.  ) 

By  Col.  Macomb,  1879,  jettiefl  at  the 
inlet  to  control  and  to  concentrate  the 
soourins  action  of  ebb  tides;  improve- 
ment of  the  upper  river  by  dredging  and 
removal  of  wrecks,  logs,  and  snags;  esti- 
mate, 152,120,  79,  68, 462,  464;  M,  751. 

The  Board  of  Engineers  of  1880  reptorted 
that  the  jetties  proposed  would  be  insuf- 
ficient to  maintain  the  desired  improve- 
ment, 80,  552;  86,  752.  Conclusions  of 
Board  justified  by  subsequent  exi>erienoe, 
80,  754. 

In  1882  Col.  Gillespie  proposed  exten- 
sion of  the  north  jetty  seaward  255  L, 
and  construction  of  905  1.  f.  of  jetty  on 
south  side;  estimate,  $40,000,  89,  702; 
86,  753. 

In  1897  Maj.  Miller  estimated  it  would 
cost  120,000  to  complete  the  improve- 
ment, 98,  1071. 

Surreys. 

Ordered  and  in  progreas,  78,  68. 

Completed  by  £.  Mahlo,  79,  68,  74, 
463,466. 

Survey  authorised  by  Chief  of  Engi- 
neers, made  by  Maj.  Miller  in  1897,  98, 
1070. 

Maps.  79,  464;  80, 550;  89,  702;  87, 
782;  98,  1070. 


MANATEE  RITER,  FI^A.    (Bee  also  Pease  River,  Flo,) 


Approprfations. 

1882,  $12,000.00,  88,  1028. 

1886,  « 11,000.00,  86,  1151;  87,  1241. 

1888,      5,000.00,  88,  1109. 

1890,      6,000.00,  90,  1603. 

1892,      6,000.00,  92,  1386. 

tooJ     3,00a00,  96,  1556. 

^^  56.37  (claim),  act  Aug.  23. 

1896,    2»  4,000.00,  96,  1333. 

1899,     10,000.00,  99,  1631. 

Total,  57,056.37. 

Commerce* 

Description  of,  97,  1562. 

Commerce  of  the  river  and  Terraceia 
Bay  of  sufficient  importance,  1896,  to  war- 
rant an  improvement  of  the  CutH>£f,  97, 
1562. 

In  1898  the  locality  had  become  the 
lar^cest  shipping  point  for  fruits  and  vege- 
tables on  tne  west  coast  of  Florida,  98, 
1339. 

Oon  tracts. 

IS §3.  J.  Maguire,  dredging,  49^^^ 
cents  per  c.  v.,  88,  1029.  | 

16§6.    K.  Moore,  dredgintr,  50  cents  ! 
perc.  y.,  87,  1241.  ' 

18S8.    D.  G.  Ambler,  dredging,  29  , 
cents  per  c.  y.,  89,  1341. 

a  Part  of  tl3.000,  92,000  of  which  was  for  Pea^  River.  87. 1241.    b  S8,000  for  improvement  of  the  Cat-off 


Engineers. 

Chief  of  Engikeebs.  Reports,  88, 186; 
88,  197;  84,  206;  85,  197;  86,  195;  87, 
159;  88,  147;  89,  170;  90, 152;  91, 191; 
92,  188;  98,  267;  94, 192;  95,  218;  96, 
195;  97,  248;  98,  242;  99,  281;  1900, 
319. 

Engineebs  in  Charge: 

Maj.  A.  N.  Damrell,  1881^85.  Reports, 
82,  1319;  88,  1028;  84,  1215. 

Capt.  W.  T.  Rossell,  1885-86.  Report, 
86   1272. 

Capt.  W.  M.  Black,  1886-92.  Reports, 
86,  1150;  87,  1239;  88,  1107;  89,  1340; 
90,  1602;  91,  1653. 

Ma}.  J.  C.  Mallery,  1892.  Report,  92. 
1384. 

Lt.  A.  M.  D'Armit,  1893.  Report,  98, 
1668. 

Maj.  T.  H.  Handbnry,  1894-95.  Re- 
ports, 94,  1238;  95,  1555. 

Lt.  Col.  W.  H.  H.  Benyaord,  1896-98. 
Reports,  96,  1332;  97,  1562;  98,  1338. 

Capt  H.  Jervey,  1899.  Report,  99, 
1630. 

Capt.  T.  H.  Rees,  1900.  Report,  19O0, 
2020. 

Assistants. 
P.  Robinson.    Report,  82,  1320. 
J.  H.  Bacon.    Report,  88,  1109. 
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lftft9-§3.  2,405  c.  y.  dredged  from 
channel  in  Tampa  Bay,  83,  1028. 

l§83-§4«  18,864  c.  y.  dredged  from 
cat  between  Tampa  Bay  and  Shaw's 
Pointy  84,  1216. 

1887-98,  15,302  c.  y.  dredged  from 
the  cat,  88, 1108. 

188IMNI.  14,977  c.  y.  dredged,  90, 
1603. 

188^93.  1,389  c.  y.  dredged,  98, 
1669. 

1898-94.  22,300  c.  y.  dredged,  94, 
1240. 

1897-96.  20,074  c.  v.  dredged,  and 
a  temporary  training  wall  1,475  f.  long 
bnilt.  Three  channel  marks  were  built. 
98  1338. 

1899^1900.  53,231  c.  y.  dredged, 
1900,  2021. 

Pliyalcal  cliaracterlatltM. 

Description  of,  88,  1108. 

Projects. 

By  Mai.  Damrell,  1882,  channel  100  f. 
wide  and  13  f.  deep  at  m.  1.  w.,  Tampa 
Bay  to  Shaws  and  McNeills  Points,  4 
miles;  estimate,  $70,000,  82;  1321;  S3, 
1028;  86,  1151. 

This  project  was  subseqaentlymodified, 
increasmg  ihe  estimate  to  $73,000,  to  pro-  I 


vide  for  opening  ap  the  entire  lower  li  ver 
to  lightpdraft  boats,  by  the  formation  of 
a  channel  100  f.  wide  and  8  f .  deep  at  m. 
1.  w.  from  Tampa  Bay  to  Manatee,  90, 
1602;  91, 1653. 

Lt.  D'Armit,  1892,  dredging  with  a 
Government  dredge  a  cat  100  f.  wide  and 
12  f.  deep  at  m.  1.  w.  through  the  bulk- 
head at  Snead  Point,  93,  1669. 

In  1897  Lt.  Col.  Benyaurd  estimated 
that  it  would  cost  $20,000  to  form  a  chan- 
nel 100  f.  wide  and  6  f.  deep  at  m.  1.  w., 
connecting  the  6-f.  contours  of  Manatee 
Biver  and  Terraceia  Bay,  97,  1562;  a 
project  on  this  basis  was  approved  in 
1897,  98,  1338. 

Surreys* 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made,  1882,  under  direction  of  Capt. 
Damrell,  82,  1319. 

Made,  1888,  under  direction  of  Capt. 
Black,  88,  1108,  1109. 

Survey  was  authorized  to  ascertain  the 
character  and  extent  of  the  improvement 
required  at  the  Cutoff  for  the  improve- 
ment of  which  Congress  appropriated 
$3,000  in  1896.  The  survey  was  made  by 
Lt  Col.  Benyaurd,  1897  (report  fiftvor- 
able).    {See  PnjjecU.)    97,1662. 

Maps.     88,  1108;  97,  1562. 


HAN€SLk€  BAYOIJ,  L.A.     (See  Amite  River,  La.) 
MAM€H£8TER  HARBOR,  MASS. 


Appropriatlont. 

1888,  $2,500,89,567. 
1890,  5,000,  90,  494. 
1892,  6,800,  92,  570. 
1899,  5,000,  99,  1069. 

Jotal,  19,300 

Coal,  lumber,  etc.,  required  for  local 
oonfiomption,  96,  599. 

Contractu. 

1 890.  Hamilton  &  Sawyer,  dredging, 
29  cents  per  c.  y. ;  removal  of  bowlders, 
$6each,  91,  639. 

189d.  £.  P.  Lovering,  dredging  at 
27  cents,  removal  of  bowlders  over  3  t., 
$7  ($6,000),  98,  755. 

1899.  A.  B.  Martin,  dredging,  33} 
cents  per  c.  y. ;  removing  bowlders  over 
3 1,  $5  each  (13,483  c.  y.),  99,  1069. 

Engineers. 

Chisv  of  Enginbers.  Beports,  88,  26, 
32;  89,  36;  90,  31;  91,  37;  92,  44;  93, 
43;  94,  41;  95,  44, 53;  96,  46;  97,  51, 64, 
65;  98,  58;  99,  68;  190O,  75. 

Engineers  in  Chabgb: 

Lt  Col.  G.  L.  Gillespie,  1888-89.  Re- 
port, 88, 463,  466. 


Lt.  Col.  S.  M.  Mansfield,  1889-98.  Re- 
ports, 89,  567;  90,  493;  91,  638;  92, 
569;  98,  754;  94,  542;  95,  612,  643;  96, 
598;  97,  837,  866,  869;  98,  859. 

Col.  C.  R.  Suter,  1899.  Report,  99, 
1068. 

Maj.  W.  L.  Fisk,  1900.  Report,  1900, 
1167. 

Assistant:  S.  Haagensen.  Report, 
88,  467. 

Operation!. 

1890-91.  7,316  c.  y.  dredged,  91, 
638. 

1891-93.  14,736  c.  y.  dredged,  92, 
569. 

1893-94.  About22,000c.y.  dredged, 
94  542. 

1899-1900.  12,935  c.  y.  dredged, 
1900,  1167. 

Pliy§i€»l  eharacterlstles. 

Description  of,  95,  644;  07,  868. 

Projecta. 

ByLt.  Col.  Gillespie,  1887,  restoring 
the  channel  to  its  former  depth  of  from 
3  to  4  f .  mean  low  water  by  the  excava- 
tion of  a  channel  4,000  f.  long,  60  f.  wide, 
and  4  f.  deep,  Proctors  Point  to  the  town 
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wharves,  100,000  c.  y. ;  estimate  $14,900, 
88,  464,  466;  80,  567;  9d,  569. 

In  1892  Lt  Col.  Mansfield  proposed 
that  available  funds  be  used  to  complete 
the  projected  improvement,  93,  755. 

Col.  Mansfield  estimated,  1897.  that 
further  channel  improvement  would  cost 
$139,966.09  (not  recommended)  or  $25,000 
(recommended),  97,  738, 869, 870. 

Surreys. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1887,  under  direction  o?  Lt  Col.  6.  L. 
Gillespie,  88,  466. 


Examination  ordered  by  act  of  Aur. 
17,  1894,  made  by  Lt.  Col.  Mansfield, 
1894  (report  favorable  to  limited  im- 
provement), 96,  643. 

Survey  ordered  by  act  of  June  3,  1896, 
made  by  Lt  Col.  Mansfield,  1896  (see 
Projects)  (report  unfavorable),  97,  866. 

Resurvey  ordered  by  act  of  June  3, 
1897,  made  by  Lt  Col.  Mansfield,  1897 
(report  favorable  to  limited  improve- 
ment), 97,  869. 

Maps,  88,  466;  97,  870. 


HABriSTEE  HARBOR,  MICH. 


Appropriations. 

1867, 

$60,000,  67,  26. 

1870, 

20,000,  70,  40;  71,  136. 

1871, 

9,000.  71,  136. 

1872, 

10,000,  72,  36. 

1873, 

10,000,  78,  37. 

1874, 

10,000,  74,  43. 

1875, 

25,000,  75,  47. 

1876, 

14,000,  76,  100. 

1878, 

15,000,  78,  120,  1203. 

1879. 

10,000,  79,  162,  1605,  1606. 

1880, 

10,000,  80,  2012. 

1881, 

10,000,  81,  2206. 

1882, 

15,000,  89,  2288. 

1884, 

10,000,  84,  1976. 

1886, 

10,000,  86,  1760. 

1888, 

10,000,  88,  1905. 

1890, 

50,000,  90,  2617. 

1892, 

50,000,  99,  2325. 

1894, 

12,000,  95,  2810. 

1896, 

15,000,  96,  2708. 

1899, 

20,000,  99,  2941. 

Total,  395,000 

Commerce. 

Importance  as  a  harbor  of  refuge,  67, 
116;  68,  133;  76,  ii,  471. 
Important,  66,  iv,  142;  76,  ii,  471. 

Contracts. 

1867.  Gelly  &  Weston,  materials; 
G.  Eastman,  materials;  R.  N.  Gere,  mate- 
rials; H.  Starke,  labor,  67,  59,  115,  117. 

1869.  J.  D.  Jennings,  materials  and 
labor;  Hasbrouck  &  (X>nro,  materials, 
69,  87. 

1871.  C.  S.  Stevens,  materials,  71, 
135,  137;  annulled,  71, 137;  78, 263.  C. 
Fitzsimmons,  materials;  Pierce  &  Whal- 
ing, materials,  71, 135, 137.  R.  P.  Thur- 
ber,  materials,  71,  135,  137;  annulled, 
71,  137;  78,  263. 

1873.  Bird  <&  Mickle,  materials  and 
labor,  73,  263. 

1873.  SqUier  &  White,  materials  and 
labor,  73,  263;  extended,  73,  263. 

1875.  Dewar  &  Butler,  materials  and 
labor;  R.  M.  Steele,  materials  and  labor, 
76,  245,  247. 


1877.  Squier  &  White,  dredging  and 
revetment,  77,  904. 

1878.  Squier <& White,  dredging,  78, 
1202;  N.  S.  Gere,  materials,  and  mbor, 
79.  1603,  1606. 

18  79*  H.  8.  Dale,  pier  extension, 
dredging,  18}  cents  per  c.  y.,  80, 2012. 

188 1.  D.  Dewar,  pier  construction, 
81,  2206.  Oarkin,  Stickney  &  Cram, 
pier  construction,  81,  2206. 

1883.  Green  Bay  Dredge  and  Pile 
Driver  Co.,  dredging,  23  cents  per  c.  y., 
88,  1814.  Dewar  &  Wing,  pier  exten- 
sion, 88,  1814. 

1884.  D.  Dewar,  crib  construction, 
85,  2072. 

1886.  D.  Drake,  edgings,  86,  1760. 
S.  Belford,  materials,  86,  1760. 

1889.  C.  Bemer,  breakwater  con- 
struction, $9,331.02;  89,  2172. 

1890.  Truman  &  Cooper,  dredging, 
14  cents  per  c.  y.,  91,  2680. 

1891*.  C.  H.  Starke,  dredging,  14) 
cents  per  c.  y . ;  Gay  lord  &  Wing,  white- 

gine  tmiber  and  plank,  |17  per  M  f., 
;.  M.;  8.  Bedford,  plank,  |14.50  per  M 
f.,  B.  M.;  G.  W.  Crouter,  bolts  afid 
spikes,  3  cents  per  pound;  F.  A.  Hagen, 
stone,  $2.24  per  coid,  91,  2681. 

1893.  Wisconsin  Dredging  <&  Dock 
Co.,  pier  construction,  $25,597.15,  93, 
2901. 

1893.  L.  E.  Allen,  white-pine  tim- 
ber, $17.90  per  1,000  f.  ($3,329.83),  98, 
2901.  Parkhurst  &  Wilkinson,  driftbolts, 
2i  cents  per  pound  ($331.50),  98,  2902. 

!  1896.  N.  J.  Gaylord,  pier  repairs, 
$6,325.13, 96, 2709.  W.  A.  Starke,  (Urg- 
ing, 97,  2934. 

1897.  Green  Bay  Dredging  Co.,  dredg- 
ing, 98,  2525. 

1899.  Greens  Dredging  Co.,  dredg- 
ing, 1900,  3921. 

1900.  W.  Brownrigg,  extension  and 
repair  of  piers  (removing  old  work,  dredg- 
ing, piles,  timber,  ironwork,  stone  filling, 
and  riprap),  $13,818.62.  Greens  Dredg- 
ing Co.,  dredging,  1900,  3921. 
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Chikp  op  Enoinkbbs.  Reports,  66,  iii, 
13,  34;  67,  25;  68,  35;  69,  30;  70,  40; 
71,  38;  72,  36;  73,  37;  74,  43;  76,  47; 
76,  100;  77,  105;  78, 120;  70,  162;  80, 
215;  81,  291;  82,  286;  88,  293;  84,  295; 
85,  316;  86,  311;  87,  279;  88,  253;  89, 
296;  90,  266;  91,  338;  92,  323;  98,  376; 
94,  342;  96,  385;  96,  340;  97,  431;  98, 
419;  99,  500;  1900,  563. 

Enoinebbs  in  Chabob: 

Maj.  J.  B.  Wheeler,  1866-68.  Reports, 
66,  iv.  142;  67,  115;  68,  133. 

Capt  F.  U.  Farqnhar,  1869-72.  Re- 
porta,  69,  87;  70, 129;  71, 135;  72, 177. 

Oapt  8.  M.  Mansfield,  1872-80.  Re- 
ports, 72, 185;  78,  262;  74, 176;  76, 245; 
76,  u,  468;  77,  904;  78,  1202;  79, 1603; 
(Maj.),  80,  214. 

Maj.  F.  Harwood,  1880-82.  Reports, 
80,  2011;  81,  2205. 

Maj.  D.  P.  Heap,  1882-83.  Report,  82, 
2287. 

Oapt  D.  W.  Lockwood,  1883-87.  Re- 
port:8,  88,  1813;  84,  1976;  85,  2071;  86, 
1759;  87,  2182. 

Maj.  8.  M.  Mansfield,  1888-^9.  Report, 

88,  1904. 

Maj.  Wm.  Ladlow,  1889-93.    Reports, 

89,  2171;  90,  2616,  2618;  91,  2678;  92, 
2322*  98  2897. 

Lt!  CJoL  G.  J.  Lydecker,  1894-96, 1898. 
Reports,  94,  2223;  95,  2808;  96,  2706; 
98,  2525. 

Capt  C.  McD.  Townsend,  1897.  Re- 
port, 97,  2933. 

Capt  C.  Harding,  1899-.  Reports,  99, 
2939;  1900,  3919. 

AsBifiTANT.  Capt  A.  Mackenzie.  Re- 
ports, 67,  115;  68,  133. 

Estlmatet.    (8ee  Plans  and  Projects.) 
By  Maj.  Wheeler,  $180,949,  66,  iii,  13, 
34,  iv,  143,  155;  67,  115;  68,  133;  74, 
176;  76,  ii,  469. 

By  Capt  Farquhar,  pier  extension  and 
revetment,  179,000,  69,  30,  88;  70,  40; 
74,  176;  76,  ii,  469.  File  revetment, 
113,812.50,  71,  136. 

By  Capt  Mansfield,  dredging  and  re- 
vetment, $15,948,  72,  186.  Pier  exten- 
sion, $112,000,  78,  37,  263:  74,  43,  177, 
76,  ii,  469;  77,  904.  Dredging  and  pile 
revetment,  $13,771,  75,  47;  76,  ii,  469; 
77, 904,  Increasing  height  of  south  pier, 
$1,200,  76,  ii,  469. 

Expenditures. 

In  repairs,  1867-76,  total,$3, 150.66,  76, 
ii,  470. 

ObBtrueUons. 

The  river,  1894,  crossed  bv  3  bridges 
between  lakes  Michigan  and  Manistee; 
the  last-built  bridge  was  constructed  by 


the  city  of  Manistee  under  permianon  of 
the  Secretary  of  War,  on  condition  that 
the  city  shonld  move  back  certain  docks 
to  the  dock-head  line,  and  that  a  14i-f. 
channel  should  be  dredged  through  the 
south  draw.  The  conditions  were  not 
complied  with  at  the  expiration  of  the 
time  limit,  94,  2226. 

OpenitfoiM.a 

19«7-eS.  320  1.  f.  north  pier  crib 
built;  128  1.  f.  south  pier  cnb  built; 
18,326  c.  y.  dredged;  320  1.  f.  of  super- 
structure north  pier,  68, 35, 134;  74, 176, 
76,  U.  472. 

196S-^9.  96  1.  f.  north  pier  crib 
boilt;  256  1.  f.  south  pier  crib  built,  69, 
30,  87;  74,  176;  76,  u,  472. 

1869-70.  64  1.  f.  north  pier  crib 
built;  96  1.  f.  south  pier  crib  built,  70, 
40,  129,  130;  76,  u,  472. 

1870-71.    Repairs  to  old  north  slab 

?ier;  superstructure  built  by  hired  labor, 
1,  38,  135;  74,  176;  76,  11.  472. 

1S71-79.  158  1.  f.  north  pier  crib 
built;  158  1.  f.  south  pier  crib  built;  115 
1.  f.  south  pier  superstructure  built,  72, 
36,  177,  185;  74,  177;  76,  ii,  473. 

l§73-73.  600  1.  f.  north  pier  pile 
revetment  built;  dredging,  78,  37,  262, 
263;  74,  177;  76,  ii,  473. 

ISr3>74.  355  1.  f.  south  pier  pile 
revetment  built,  74,  43,  177;  76,  ii, 
473. 

lS74-7ft.  318  1.  f.  north  pier  pile 
revetment  built;  140 1.  f.  south  pier  pile 
revetment  built;  repatrs  by  hired  labor, 
75,  47,  245,  246;  76,  ii,  473. 

1875-76.  150  1.  f.  north  pier  crib 
built;  150 1.  f.  south  pier  crib  built;  150 
1.  f.  superstructure  north  pier;  cribs  on 
south  pier  decked,  76,  100;  ii,  468. 

l§7e-77.  450  1.  f.  south  pier  su- 
perstructure built;  south  pier  increased 
in  height,  77,  105,  904;  79,  1605. 

I§77-78.  420  1.  f.  south  pier  pile  re- 
vetment built;  48,610  c.  y.  dredgea;  cribs 
reballasted;  slabs  removed,  78, 120, 1202. 

l§78-79.  100  1.  f.  north  pier  crib 
built;  100  1.  f.  south  pier  crib  built;  scow 
load  of  brick  sunk  in  channel;  stone 
washed  out  of  cribs,  79,  162,  1603. 

1 S  79-90.  3  cribs  framed  and  dredg- 
ing in  progress,  80,  2011. 

1§§0-§1.  3  cribs  sunk  and  11,260  c. 
y.  dredged,  81,  2205. 

l§§f-S9.  2  cribs  constructed;  3 
cribs  in  north  pier  extension  leveled; 
superstructure  placed  thereon;  sand  fence 
built  along  outer  face  of  south  pier  at 
beach  line;  superstructure  to  north  pier 
extension  completed;  10,019c.  y.  dredged, 
82,  2288. 


aTimber  belonging  to  the  United  States  burned  in  1870.  78, 177;  74. 176;  70.  ii.  468.  100 1.  f.  of  slab 
pier  washed  away,  67, 115.  .  .       ^  ^     „. 

115 1.  f.  of  sapeistnicture  burned,  78,  263.  Abstracts  of  work  done  and  material  used,  78. 177.  His- 
tory of  operations,  74, 176;  70. 11,  470. 
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I8Sli-S8.  Dredging  uid  pier  ezten- 
•ion  oontiiiaed,  83»  1813. 

1S9S-84.  South  pier  extended  50  1. 
f.  and  14,002  o.  y.  dredged,  84, 1976. 

1 9 84-8  ft*  Kepairs  to  piers  damaged 
by  collision.  85,  2071. 

1 88ft-8o.  South  pier  extended  60  f., 
86, 1760.  Condition  of  improvement,  86, 
1759. 

1886-8Y.  Portions  of  north  and 
south  pier  crib  work  renewed,  87,  2183. 

1887-88.  South  pier  extended50  f., 
88, 1905. 

1 888-89.  Constmction  of  2  cribs 
begun  under  contract,  89,  2171. 

1889-90.  South  pier  extended  100 
f. ;  repairs  to  north  pier,  90,  2616. 

1 890-9 1  •  57,800  c.  y .  dredged ;  crib 
constmction  in  progress,  91,  2^8. 

1891-99.  40,784  o.  y.  dredged;  200 
L  f.  of  north  pier  extension  completed ; 
764  1.  f.  of  north  revetment  rebuilt; 
repairs  to  north  pier,  92,  2323. 

1 899-98.  Extension  of  north  pier  in 
progress,  93,  2898,  and  repairs  made  to 
niers  and  revetments,  93,  2899;  and 
24,970  c.  y.  dredged  and  gauge  readings 
made,  93,  2900. 

1 898-94.  North  pier  extension  com- 
pleted, 94,  2224 ;  general  repairs  made  to 
old  structures  and  45,798  c.  y.  dredged, 
94,  2225. 

1 89ft-96.  General  repairs  made,  96, 
2707. 

1896-9T.  Parts  of  north  and  south 
piers  rebuilt,  97,  2904. 

189t-98.  11,664  c.  y.  dredged,  98, 
2525. 

1898-99.  11,891  c.  y.  dredged,  99, 
2939. 

1890-1900.  27,639  c.  y.  dredged; 
extension  and  rejpair  of  south  pier  and 
repair  of  north  pier  in  progress,  1900, 
3919. 

Physical  characteristics. 

Soundings,  66,  iv,  142;  67, 115;  76,  ii, 
470.  471,  472,  473;  79,  1605. 

General,  Manistee  Harbor  and  River, 
66.  iv,  142;  67,  116;  68,  133;  76,  ii,  470. 

Plans.    (See  JEetimaies  and  ProjecU.) 

By  Maj.  Ludlow,  1889,  extension  of  the 
north  p^ier  550  f.  to  the  18- f.  curve  in  the 
lake,  and  the  south  pier  350  f.  to  the  14- 
f.  curve ;  also  for  dredging  a  15-f.  channel 
between  the  piers;  estimate,  $115,000, 
90,  2619. 

Private  (city  and  corporate) 
WOrlc.    (See  OhatrucHons,) 

Diverging  slab  piers  built,  66,  iii,  13,  iv, 
143;  76,  ii,  471. 

Dredging  in  channel  between  lakes 
Michigan  and  Mauistee;  dredge  ownckl 
by  town,  73,  263;  74,  177;  76,  ii,  472. 


In  1893  the  Manistee  Sl  Northaaatem 
B.  B.  Co.  given  permission  by  the  Secre- 
tary of  War  to  rsonild  a  part  of  the  north 
revetanent  and  to  build  a  dock  on  the 
north  bank  of  the  Manistee  River,  93, 
2900,  on  agreement  to  keep  the  revet- 
ment in  repair,  94, 2226.  No  disposition 
on  the  part  of  railroad  company  to  make 
repairs  as'agreed,  99,  2940. 

Private  company  ^[ranted  permission 
to  use  part  of  south  pier  on  condition  that 
part  occupied  would  be  repaired  when 
needing  repair,  1900,  3919. 

Projects.    (See  EBUmate^  and  Plan§.) 
By  M%|.  Wheder,  paraUel  extension  of 

Eiers  by  orib  work  to  12  f.  of  water,  1,000 
f.  eaoh,  66,  iii,  13,  iv,  142,  143;  76,  ii, 
471.  Extension  of  both  piers  960  f. ;  to 
cut  off  point  of  old  slab  pier;  also  to  cut 
down  slab  work  to  water's  surface  and 
build  crib  superstructure  thereon ;  dredg- 
ing to  12  f.,  67,  25;  115;  68,  35,  133;  76, 
ii,  469,  471.  Modification  of  the  above 
(which  was  based  on  the  survey  of  1866) 
caused  by  the  destruction  of  100  1.  f.  of 
north  pier,  67,  25,  26,  115. 

Pier  extension  and  revetment,  1869, 69, 
30,  88;  74, 176;  76,  ii,  469. 

For  850  f.  of  pile  revetment  on  the 
north  side  of  channel,  71, 136. 

By  Capt.  Mansfield,  dredging  and  revet- 
ment  within  entrance,  72,  36,  186.  Pier 
extension  to  16  f.  of  water,  north  pier 
660  1.  f.  and  south  pier  750  1.  f.,  73,  37, 
263;  74,  43,  177;  75,  246;  76,  u,  469. 
To  increase  the  height  of  450  1.  f.  of  the 
south  pier.  76,  ii,  469.  The  original  pro- 
ject statea  to  be  a  pier  extension  of  480 
1.  f.  on  eaoh  side  of  the  channel  and  dredff- 
inff  27,898  c.  y.,  76,  ii,  469. 

The  project  of  1866,  with  the  modifier 
tions  of  1870  and  1874,  proposed  the  paral- 
lel extension  of  crib  piers  to  obtain  at 
least  12  f.  depth  of  channel;  estimate, 
$180,949,  76,  469.  Modified  in  1870  and 
1874  for  extension  of  piers,  at  a  total  esti- 
mate of  $234,000, 80, 2012.  In  1886,  after 
appropriations  of  $248,000,  it  was  esti- 
mated that  $92,700  would  be  required  to 
complete  project,  86, 1760. 

In  1890,  after  a  further  appropriation 
of  $60,000,  M^j.  Ludlow  estimated  $75,000 
as  requisite  for  completion  of  project,  90, 
2617 ;  91,  2679. 

Surreys. 

By  Capt.  G.  G.  Meade,  1861,  76,  u,  470. 

By  W.  T.  Casgrain,  1866,  66,  iv,  142; 
67;  115;  76,  ii,  470. 

Under  direction  of  Maj.  Wheeler,  1868, 
76,  ii,  472. 

Under  direction  of  Capt.  Farquhar, 
1869-70,  76,  ii,  472,  473. 

Survey  made,  1803,  by  Lt.  Col.  Ly- 
decker,  94,  2225. 

Maps.    82,  2288;  84, 1976,  90, 2618. 
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1880,  $5,000,80,1908. 

1881,  1,000,  81,  2054. 

Total,  6,000 

ConiBierce. 

Local,  73,  254. 

Contracts. 

1881*  Chicago  Lambering  Co., 
dredging,  15  cents  per  c.  y.,  81,  2055. 

Eii|^neers« 

Chief  of  Enginebrs.  Reports,  73, 
36:  79,  156;  80,  203,  206;  81,273;  82, 
268:  83,  276;  84,  276;  85,  299;  86,  293; 
87,  259;  88,  235;  89,  274;  90,247;  91, 
317;  92,  303;  93,  344;  94,  315;  95,  353; 

Engineers  in  Charge: 

Maj.  D.  C.  HoQBton.    Report,  73,  254. 

Miy.  H.  M.  Robert,  1879-83.  Reports, 
80,  1902,  1931;  81,  2054,  2055,  2057;  82, 
2117  2118. 

Maj.  J.  W.  Barlow,  1883,  1884-^;  83, 
1629.  Reports,  (Lt.  Col.)  84, 1832;  85, 
1974. 

Capt.  F.  A.  Hinman,  1883-84  Report, 
83,  1637. 

Capt.  W.  L.  Marshall,  1886;  86,  290. 

Capt.  C.  £.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1649;  87,  2001;  (Maj.).  88, 
1835;  89,  2042;  90,  2326:  91,  2523. 

M%j.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2170;  93,  2700;  94,  2042. 

Capt.  C.  F.  Palfrey,  1895.  Report,  95, 
2592. 

Capt.  6.  A.  Zinn,  1896.  Report,  96, 
2458. 


Assistants: 
J.  Pierpont.    Report,  73,  255. 
L.  Y.  SchermerhorD.    Report,  80, 1931. 

Operations. 

i880-81.  11,780  c.  y.  dredged,  81, 
2054. 

1881-8V*  OperatioDS  abandoned  for 
refasal  of  interests  controlling  the  har- 
bor to  rectify  pier  lines,  82,  2118;  86, 
293;  87,2001. 

Physical  cliaracteristics. 

General,  73,  255. 

Plans.    (See  Project9,) 

By  M^j.  Honston,  1873,  two  crib  piers 
extending  to  ttie  18-f.  curve,  and  dredging 
in  channel;  estimate,  $290,000.  Proba- 
bility that  an  east  pier  would  not  be 
necessary,  and  that  the  scouring  action 
of  the  river  current  would  reduce  the 
amount  of  dredging.    73,  255. 

Projects*    (See  Plans  and  Operaiiona.) 

By  Maj.  Robert,  1879,  removal  of  20,000 
c.  y.  of  sand  from  between  piers;  esti- 
mate, $6,000,  80,  1932. 

Survey^s. 

Under  direction  of  Maj.  Houston,  1872, 
by  J.  Pierpont,  73,  36,  255. 

Ordered  bv  act  of  Mar.  3,  1879,  made, 
1880,  under  direction  of  Maj.  Robert,  80, 
1931. 

Survey  made,  1890,  under  direction  of 
Maj.  Davis,  90,  2326. 

Maps.    81,2054. 


MAlVIT01!rO€  HARBOR,  UTIS/ 


Appropriations. 

1852,         $8,000,  66, 


1866, 
1867, 
1868, 
1869, 
1870, 
1871, 
1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 


52,000,  66, 

45,000,  69, 

17,500,  69, 

17,820,  69, 

20,000,  70, 

11,000,  71, 

20,000,  73, 

10,000,  74, 

10,000,  76, 

8,000,  76, 

15,000,  78, 

6,500,  79, 

7,000,  80, 

4,000,  81, 

10,000,  82, 

15,000,  84, 

15,000,  86, 

8,000,  88, 

8,000,  90, 

28,000,  92, 

20,000,  95, 


iii,  35. 

iii,  35. 

26. 

26  (allotted). 

22  (allotted). 

35. 

33. 

33. 

39. 

43. 

96. 

115. 

154. 

1918. 

2094. 

2147. 

1854. 

1669. 

1852. 

2345. 

2192. 

2627. 


Ap 


L896, 
1899, 


-Continued. 
44,440,  96,  2493. 
3,300,  99,  2760. 


Total,    $403,560 

Commerce. 

Important,  66,  iv.  130;  67,  73,74;  68, 
100;  71,  112;  72,  120;  73,  205;  74,  146; 
75,  205;  76,  ii,  369,  372;  78,  1160;  79, 
1516;  88,1852. 

Importance  of  harbor  as  harbor  of 
refuge,  67, 73;  68,100;  77,863. 

Benefit  derived  from  improvement,  80, 
1919. 

Importance  of  the  harbor  increased  In 
1895-^  by  two  railroads  establishing 
car-ferry  service  across  the  lake,  with 
this  harbor  as  a  terminus,  96, 2492. 

Description  of;  general  commerce  of 
the  lakes  benefited  by  the  facilities 
offered  by  the  b arbor  during  storms, 
1900, 3763. 


«Sarvey»--B«port :  Oct.,  1837,  estimate  $82,079.44 ;  Sept  30, 1857,  eatimate  $62,780.94.    ( H.  Doo.  No.  482, 
55th  Cons.  2d  sees.) 


606 


AKALYTIOAL  AND  TOPICAL  INDEX  TO 


IHAlf ITOirOC  HARBOB,  ITIS.— Oontiniied. 


Contracts.* 

186^  D.  Smoke,  pier  eztenBion; 
Hoes  A  Pftokaxd,  p  ier  extension ;  J.  V Uas, 
pier  extension y  66,  It,  190.  J.  Sohnetie, 
dredging,  76,  ii,  368. 

1868*  D.  Smoke,  pier  extension;  J. 
Sohuette,  dredging,  76^  ii,  368. 

1869*  D.  Smoke,  pier  extension,  76, 
ii,  869.    J .  Schaette,  dredging,  76,  ii,  870. 

1870*  D.  Smoke,  pier  extension,  71, 
111 ;  76,  ii,  370. 

1871*  R.  A.  ConoUy,  pier  extension, 
71, 112:  72,  119. 

1878.  T.  Winidate,  guard  piles,  73, 
203. 

18T8*  H.  Tmman,  pier  extension, 
73,204. 

18Y4«  C.  C.  Barnes,  pier  extension, 
75,  204. 

1876-V6.  H.  Truman,  pier  exten- 
sion, 75,  206;  77,  363. 

1 8 T 8«  Truman  &  Sehroeder,  pier  ex- 
tension, 79, 1516,  1517. 

1881*  Truman  &,  Cooper,  crib  con- 
struction, 81,  2096. 

1889.  Green  Bay  Dredge  Sl  Pile 
Driver  Co.,  dredging,  22  cents  per  c.  y., 
83,  1689. 

t886.  Truman  &  Cooper,  crib  con- 
struction, 87,  2045. 

1888.  Truman  &  Cooper,  superstruc- 
ture reconstruction  400  f.,  $3,120.80,  89, 
2061. 

1890«  Truman  &  Cooper,  600 1.  f.  of 
pier  superstructure  construction,  $4,884, 
91,  2547. 

1894«  Wisconsin  Dredge  &.  Dock 
Co.,  breakwater,  400  1.  f.,  piles,  stone, 
etc.,  $24,678.13,  95,  2628.  Actual  cost, 
$64.11  perl,  f.,  96,  2492. 

1896.  Uausler  &.  Lntz  Towing  & 
Dock  Co.,  500  1.  f.  crib  pier  extension, 
piles,  stone,  etc^  $27,633.50,  97,  2683. 
Actual  cost,  $54.75  per  1.  f.,  98,  2817. 

Docnments*    (Not  published  in  re- 
ports.) 
S.  Doc.  No.  16, 34th  Cong.,  3d  sess. 

Engineers. 

C Hisr  OF  Engineers.  Reports,  66,  iii, 
12;  67,  21;  68,  29;  69,  26;  70,  35;  71, 
33;  72,  32;  73,33;  74,89;  75,43;  76, 
96;  77, 100;  78,  115;  79,  154;  80,  205; 
81,277;  82,273;  83,282;  84,282;  85, 
305;  86,  299;  87,  264;  88,  240;  89,  279; 
90,252;  91,323;  92,309;  93,352;  94, 
323;  95,  361;  96.  316:  97,  400;  98,  392; 
99,  464,  474;  1900,  529,  538,  539. 

Engineers  in  Charge: 

M^.  J.  D.  Graham,  T.  £.,  1854-57.  Re- 
ports, S.  Doc.  42, 35th  Cong.,  1st  sess.,  pp. 
2, 73, 175 ;  S.  Doc.  16, 34th  Cong.,  3d  sess. 

Maj.  J.  B.  Wheeler,  1866-70.  Reports, 
66,  iy,  129;  67,73;  68,99. 


MgJ.  D.  C.  Houston,  1870-75.  Reports, 
70,  98;  71,  111;  72,  119;  73,203;  74, 
145. 

Mfl^.  H.  M.  Robert,  1875-83.    Reports, 

75,  203:  76,  ii,  366;  77,  863;  78,  1160; 
79,  1516;  80, 1917;  81,  2094;  82,  2146. 

M^j.  J.  W.  Barlow,  1883.  Report,  83, 
1629. 

Capt.  F.  A.  Hinman,  1883-84.  Report, 
83  1688. 

tt.  Col.  J.  W.  Barlow,  1884r-86.  Re- 
ports, 84, 1858;  85,  1998. 

Capt.  W.  L.  Marshall,  1886.    86,  290. 

Capt.  C.  £.  L.  B.  Davis,  1886-92.  Re- 
ports, 86,  1667;  87,  2044;  (Maj.),  88. 
1851;  89,  2060;  90,  2343:  91,  2545. 

Mig.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2191:  93,  2730;  94,  2072. 

Capt.  C.  F.  Palfrey,  1895.  Report^  95, 
2626. 

Capt.  G.  A.  Zinn,  1896-^8.  Reports,  96, 
2491;  97,2681;  98,2816. 

Cap!  J.  G.Warren,  1899-.  Reports,  99, 
2759;  1900,  3683,  3761,  8764. 

Assistants  : 

Lt.  J.  B.  Quinn.    Report,  67,  73. 

W.  H.  Hoarding.  Reports,  68,  99;  72, 
119;  73.  203;  74,  145;  75,  203. 

L.  Y.  Schermerhom.    Report,  81,  2096. 

fixpendltares* 

For  repairs  of  piers,  76,  11,  367;  77, 
864;  78, 1161. 

Operations*^ 

18M-55*  64  1.  f.  north  pier  crib 
bnilt;  160  1.  f.  soath  pier  crib  bnilt, 
8.  Doc.  42, 35th  Cong.,  1st  sess.,  p.  73,  76, 
ii,  368. 

18641-67.  512  1.  f.  north  pier  crib 
built;  576  1.  f.  north  pier  saperstrao- 
tnre  bnilt,  67,  21,  73;  76,  ii,  868. 

1  §67-68.  288  1.  f.  north  pier  crib 
bnilt;  288  1.  f.  north  pier  saperstruc- 
tnre  bnilt;  416  1.  f.  sonth  pier  crib 
built;  62,092  c.  y.  dredged  (dredging 
in  channel  and  for  cribs),  68,  100;  76, 
ii,  369. 

1868-69.  64  1.  f.  north  pier  crib 
built;  320  1.  f.  sonth  pier  crib  bailt; 
416  1.  f.  sonth  pier  superstructure  bnilt: 
53,714  c.  J,  dredged  (dredging  in  channel 
and  for  cribs),  69,  25 ;  76,  ii,  369.  370. 

1869-YO.  128  1.  f.  north  pier  crib 
built;  64  1.  f.  north  pier  superstmc- 
ture  built:  160  1.  f.  south  pier  crib 
bnilt;  320 1.  f.  south  pier  superstmeture 
built,  70,  93;  76,  ii,  370. 

1870-YI.  128  1.  f.  north  pier  crib 
built;  128  1.  f.  north  pier  superstruc- 
ture built;  96  1.  f.  south  pier  crib 
built;  160  1.  f.  south  pier  superstruc- 
ture built  (64  f.  close  piling),  71,  33,  111; 

76,  ii,  370. 


« 1876-77.  Informal  propo«al8  were  inyited  from  bidders  of  prerious  years,  and  an  agivemeat  oon- 
oladed  with  H.  Truman  for  enperstmctnre,  77. 163. 

»  Kecord  of  early  operationn,  1843, 76,  ii,  368.  Of  appropriations  of  1876,  $5,000  was  especially  allotted 
for  protecting  the  work,  76,  86.    History  of,  to  1875,  76,  ii,  366. 
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1971-79.  96  1.  f.  north  pier  orib 
built;  128  I.  f.  north  pier  saperetractnre 
built;  96  1.  f.  south  pier  orib  built 
96  L  I.  soath  pier  Baperstmotare  built; 
72,  3»;  76,  ii,  371.  i 

i879-78«    961.  f.  north  pier  soper-  \ 
ttmctare  bnilt;  96 1.  f.  sonth  pier  saoer- 
etractnre  bnilt  (harbor  pier  extended  to 
13  f.  of  water;  guard  piles  driTon;  cribs 
refilled),  73,  33,  203;  76,  ii,  371. 

197S-74.  100  1.  f.  north  pier  erib 
bnilt;  100  1.  f.  sonth  nier  erib  bnilt  (4 
cribe  snnk  on  stone  foundations  of  25 
cords  each),  74, 39, 145;  76,  ii,  372. 

1 874-7 ((•  100  1.  f.  north  pier  erib 
bnilt;  100  1.  f.  north  pier  sn]>erBtrnc- 
tnre  bnilt;  100  1.  f.  south  pier  orib 
built;  100  1.  f.  south  pier  superstructure 
built  (1  course  of  superstructure  added; 
cribs  decked  with  plank ;  cribs  sunk  on 
stone  foundations  to  the  channel  faces 
of  both  piera),  75,  43,  203,  204;  76,  ii, 
372, 

1875-76.  50  1.  f.  north  pier  orib 
built;  100  1.  f.  north  pier  su|>er8tmo- 
tnre  bnilt;  50 1.  f.  south  pier  crib  bnilt; 
100 1.  f.  south  pier  superstructure  built 
(repairs  to  piers  by  hired  labor),  76,  96, 
ii,  366, 367. 

1 876-7 7«  50  1.  f.  north  pier  super- 
structure bnilt;  50 1.  f.  south  pier  super- 
stmoture  built  (repairs  to  piers  by  hired 
labor),  77,  100,  863. 

1877-78.  Bepairs  to  piers  by  hired 
labor;  5(X)1.  f.  pier  decked  with  plank, 
78, 1161. 

1878-79.  150  1.  f.  north  pier  crib 
built;  150  1.  f.  south  pier  crib  built 
(north  pier  1,620  f.  long;  south,  1,550  f.), 
79, 154,  1516. 

1899-AO.  Superstructure  over  6 
cribs  bnilt  and  half  filled  with  stone; 
repairs  to  piers,  80, 1917. 

1880-81.  Four  cribs  built  and 
placed  in  extension  of  piers;  repairs  to 
piers,  81,  2094. 

1 881-89.  Superstructure  bu  ilt  over 
4  cribs;  filling  completed;  8,949  c.  y. 
dredged  by  city  of  Manitowoc,  82,  2146. 

1883-88.  38,492  c.  y.  dredged  &om 
between  piei:;^,  83,  1688. 

1884-85.  Five  cribs  sunk  in  exten- 
sion of  north  pier  and  superstructure 
built  thereon,  85, 1998. 

1 885-86.  Repairs  to  north  pier,  86, 
1668. 

1886-87.  Four  cribs  snnk  in  ex- 
tension of  south  pier,  87,  2045. 

1887-88.  One  crib  sunk,  extend- 
ing the  south  pier  50  f.,  and  12,250 
1.  f.  of  superstructure  completed  upon 
south  pier,  88, 1851. 

1888-89.  4,490  c.  y.  dredged  by 
city  of  Manitowoc  and  private  parties : 
30,350  c.  y.  dredged  by  hired  labor;  400 
1.  f.  of  south  pier  completed  under  con- 
tract, 89,  2060. 

1890-91.  9,464  c.  y.  dredged;  400 
1.  f.  of  north  pier  rebuilt,  91, 2546. 


1891-99.  342  1.  f.  of  north  pier  re- 
built; 2,429  o.  y.  dredged,  92,  2192. 

1899-98.  4,173  c.  y.  dredffed  and 
dredging  plant  repaired,  93,  2731. 

1898-94.  592  1.  f.  south  pier  re- 
jM^red    and  minor   repairs   made,    94, 

1894*96.  Breakwater  construction 
in  progress;  43,453  c\  y.  dredged  and 
dredgiuff  plant  repaired,  95, 2627 ;  break- 
water 400  f.  long  was  bnilt;  91  1.  f.  of 
south  and  221 1.  r;  of  north  pier  rebuilt, 
96,  2492. 

f.  896-98.  Pier  extension  in  prog- 
ress; 37,493  o.  y.  dredged  and  dredging 
plant  repaired,  97, 2681 ;  500  I.  f.  of  south 
pier  extended,  north  and  south  piers  re- 
paired, and  dredging  plant  also  repaired ; 
58,669  c.  y.  dredged,  98,  2317. 

1 89 8-99.  Dredging  plan t  repa  i  rod , 
99,  2759. 

1 899- 1 900.  Harbor  piers  repaired, 
1900,2684. 

Pbysical  characteristics. 

Advance  of  shore  line  in  the  vicinity 
of  piers,  76,  ii,  372. 

Scour  of  Manitowoc  River  would  keep 
open  a  channel  protected  from  encroach- 
ments of  sand,  66,  iv,  130. 

Lake  bed  unfavorable  to  the  accurate 
setting  of  oribs,  73,  203. 

Pecnliaritiee  of  harbors  ftlong  the  west 
shore  of  Lake  Michigan,  68,  99. 

Description  of.  Manitowoc,  on  the  west 
shore  of  Lake  Michigan,  77  miles  north  of 
Milwaukee.  Shelter  of  the  harbor  sought 
by  many  craft.    1900,  3762. 

Plaos.    (See  Project: ) 

By  W.  H.  Hearding,  1873,  system  of 
outeide  breakwaters  covering  entrance 
to  harbor;  objections  to  plan  by  Maj. 
Houston,  73,204,205. 

By  Mfi^.  Davis,  1890,  exterior  harbor 
protection  of  crib  work  400  f.  long,  bnilt 
at  an  angle  of  45  degrees  with  the  line  of 
direction  of  the  piern  and  about  600  f. 
beyond  the  lake  end  of  the  north  pier ; 
estimate,  $40,000,  90,  2345. 

Private  (city,  private,  and  cor- 
porate) mroric. 

The  city  expended  $20,000  in  the  con- 
struction of  dredging  outfit,  76,  ii,  368. 

Docking  within  piers,  1870;  dredging 
to  11  f.  for  a  mile  inside  eastern  ends  of 
piers,  71,112;  76,ii,371. 

Dredffing  to  13  f.,  72, 120;  $15,000  ad- 
ditional  expended  by  citizens  in  dredg- 
ing, 76,  ii,  372. 

Dredging  done  by  city  and  private 
parties,  89, 2060. 

In  1896  the  Secretary  of  War  granted 
permission  to  the  Chicago  &,  Northwest- 
em  Rwy.  Co.  to  remove  320  1.  f.  of  the 
shore  end  of  the  south  pier  to  enable  them 
to  construct  a  car  ferry  slip,  and  to  con- 
struct 2,000 1.  f.  of  protection  cribs  along 
the  shore  of  Lake  Michigan  to  afford  pro- 
tection to  the  ferry,  97, 2682. 
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In  1806-97  the  city  diednd  ftbont 
273,400  o.  y.,  at  a  cost  of  $25,040.46,  f^ND 
the  liver,  making  a  depth  of  abont  20  f. 
from  the  harbor  piers  np  the  riyer  for 
about  5,500  f.  The  Manitowoo  Terminal 
Co.  also  dredged  60,000  c.  y.  from  along 
its  docks,  97, 2682. 

In  1887-08  more  dredging  by  the  oity 
in  progress,  98, 2317. 


Projects.    (See  Pla%$.) 

By  Mi^.  Graham,  1854,  extension  of 
parallel  piers  (220  f.  apart)  to  the  12-f. 
curve;  estimate,  $62,780.94;  S.  Doc.  42, 
35th  Cong.,  1st  sess. 

By  Miy.  Wheeler,  1866,  revising  previous 
project  and  providing  for  an  extension 
to  the  12-f  curve,  by  extending  the  north 
pier  an  additional  1,140  f.  and  the  south 

?»ier  1,010  f.,  with  dredging  to  a  depth  of 
2  f.;  estimate,  $141,747.^,  66,  iv,  129, 
131:  69, 26. 

llie  foregoing  estimate  increased  by 
Mai.  Wheeler,  1869,  by  $31,000,  to  supply 
deficiency  due  to  repairs,  and  inoreased 
amount  of  dredging,  69, 26;  70, 98. 

Revised  by  Mi^.  Houston,  1872,  exten- 
sion of  the  piers  to  the  IM,  curve,  re- 
quiring 400  f.  on  each  pier;  estimate, 
$75,434.72,72,121;  74,146;  79,1516. 

By  Mfi^.  Robert,  1879,  completion  of 
existing  project,  $15,362.54, 79, 1516. 

The  original  project  of  1866,  together 
with  the  modifications  of  1869,  18^,  and 
1881,  proposed  the  formation  of  a  channel 
between  two  parallel  crib  piers  250  f. 
apart  between  the  18^-f.  curve  in  the  lake 
and  deep  water  in  the  river,  14  f.  deep  at 


the  inner  end,  inoreasingto  18  f.  at  the 
outer  end;  estimate,  ^06,182.54;  81, 
2094;  86,1667;  87,2044. 

In  1800  the  oonstmction  of  an  exterior 
breakwater  400  f.  in  lengfth  was  proposed, 
at  an  estfmate  of  $40,000,  which,  with 
$12,000  for  preservation  of  piers  and 
maintenance  of  channel,  increased  the 
total  to  $348,182, 92, 2192. 

By  Capt.  Zinn,  1896,  for  a  20^f.  channel, 
bv  extending  the  south  pier  600  f.  to  the 
20-f.  contour,  anddredging  between  piers; 
estimate,  $44,440, 96, 2491;  97,2681. 

Capt.  Wanen  estimated,  1899,  it  woold 
cost  $37,(X)0  to  extend  the  breakwater 
400  f.  on  a  line  parallel  with  south  pier, 
1900, 8765. 

9arvey8« 

Of  harbor,  1853, 76,  ii,  368. 
Under  direction  or  MaJ.  Graham,  1856, 
S.  Ex.  Doc.  42,  35th   Cong.,    1st   seas., 

S.78. 
urvey  made,  1890,  under  directioii  of 
Mi^.  Davis,  90, 2344. 

Minor  surveys.  (See  each  annual  re- 
port.) 

Examination  and  survey  for  protection 
of  the  harbor  from  northeast  seas  by 
breakwater  extension  ordered  by  act  of 
Mar.  3, 1899,  made,  by  Capt.  Warren,  1899 
(report  favorable),  1900. 3761. 

Act  of  June  6,  1900,  called  for  prelinai- 
narv  examination  and  survey  tor  20-f. 
harbor  of  refhge  (unnecessary),  1900, 
3684. 

Maps.  66,  i ;  76,  ii,  366 ;  88, 18S2 :  93, 
2732. 


mANKATO,  VKMNN.    (See  mnneBoia  Biver.'i 


IHAIVOKIN  BITEBt  MB. 


Appropriations. 

1890,  $7,500,  91,  1197. 

1892,  7,500,  92,  977. 

1894,  4,000,  95, 1143. 

1896,  -4,000,96,970. 

1899,  1,500,  99, 1395. 


Total,  24,600, 

Contracts* 

1§91.  F.  C.  Somers,  dredging,  15f 
cents  per  c.  y.,  91,  1197. 

1§9^.  F.  C.  Somers,  dredging,  9 
cents  per  c.  y.,  p.  m.,  93,  1224. 

1§95.  Baltimore  Dredging  Co., 
dredging,  19.8  cents  per  c.  y.,  p.  m.,  95, 
1144. 

1 896.  C.  T.  Caler,  dredging,  9i  cents 
per  c.  y.,  p.  m.,  97,  1283. 

1899.  Baltimore  Dredging  Co., 
dredging,  12.4  cents  per  c.  y.,  p.  m., 
1900,  1658. 


En^tneem. 

Chibf  of  Enginebrs.  Reports,  84, 
151;  89,  112;  90,  102;  91,  129;  92,  129; 
93, 141;  94,  130;  95,  148;  96,  135;  97, 
168;  98,  172;  99,  200;  1900,  227. 

Engineers  in  Charge: 

Capt.  T.  Turtle.    Report,  84,  961. 

M%j.  W.  F.  Smith,  U.  S.  agent,  1888-. 
Reports,  90,  959;  91,  1195;  92,  976;  93, 
1223 ;  94, 901 ;  95, 1143 ;  96, 969  ;97, 1282 ; 
98,1168:  99,1394;  1900.1657. 

Assistant.  A.  Stierle.  Report,  90, 960. 

Operations. 

1N90-91.  42,016  c.  y.  dredged,  91, 
1196. 

1898-98.  62,018o.y., p.m., dredged, 
93, 1223. 

1898-96.  15,062  o.y.,  p.  UL,  dredged, 
96  970. 

1899-1900.  34,033  e.  y.  dredged, 
1900,  1657. 

Physical  characteristics. 

Description  of,  84,  951;  90,  960. 


•  See  Projeett. 
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Projects* 

By  M%j.  Smith,  1890,  channel,  Locust  to 
SharpB  points,  100  f.  wide  and  6  f.  deep  at  m. 
].  w. ;  estimate,  $30,000,  90,  961  ;92,  976. 

The  appropriation  of  1896  was  made 
with  the  proviso  that  $2,000  of  it  should 
be  used  to  improve  the  river,  Dashiells 
Creek  to  Red  Bridge,  96,  970. 


Surveys* 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  under  direction  of  Capt.  Tur- 
tle (report  unfavorable),  84,  951. 

Ordered  by  act  of  Aug.  11. 1888,  made, 
1890,  under  direction  of  Mig.  Smith,  90, 
961. 


MAHTTIJA  CREEK,  N.  J. 


Ap 


propriations* 

1882,     $3,000,  83,  641. 
1899,     25,000,  99, 1366. 


Total,  28,000 

Commerce* 

Valued  at  $2,002,875,  1894,  95,  1080; 
98,  1 125. 

Contracts. 

1 899.  American  DredgingCo.,  dredg- 
ing, 13  cents  per  c.  y.,  90,  9(M. 

Enfrtmeers. 

Chief  of  Engikbbrs.    Reports,  81, 
129;  82, 126;  83, 126;  84,  134;  85,  123; 
86,121;  87,83;  88,83;  89, 101;  90,91; 
95,  132;  98, 158;  99, 178;  1900,  201. 
ENGiirasRS  IN  Chaugb: 

Capt.  W.  Ludlow,  1881-«3.     Report, 

82  806. 

tt.  Col.  G.  Weitzel,  188a-84.    Report, 

83  640. 

M^j.  W.  H.  Heuer,  1884-^.    Report, 

84  837. 

Lt.  Col.  H.  M.  Robert,  1885-90.  Re- 
ports, 85,  850;  86,  844;  87,  809;  88, 
711  *  89  873. 

Maj.  C.  W.  Raymond,  1890-.    Report, 
90,  904;  95,  1088;  (Lt.  Col.),  98,  1122; 
99, 1364 ;  1900, 1582. 
Assistants  : 

E.  A.  Gieseler.    Report,  82,  807. 

A.  Stierle.    Report,  84,  837. 

JLeiral  proceed!  nirs^« 

Condemnation  proceedings  for  rigbt  of 
way,  1900, 1582. 

Obstructions. 

Stream  crossed,  1897,  by  four  bridges, 
two  of  tbem  being  without  draws,  98, 1 122. 

Operaiions. 

l88»-90.  20,000  c.  y.  dredged,  90, 
904. 


Pliyslcal  characteristics. 

Description  of,  88,  711;  95,  1069;  98, 
1123. 

Empties  into  Delaware  River  about  3 
miles  oelow  Philadelphia.  Eleven  miles 
above  its  mouth  it  has  a  width  of  100  f. 
and  low- water  depth  of  2  f.,  1895;  ob- 
structed by  bar  at  mouth,  shoals,  and 
numerous  sharp  bends,  95, 1089 ;  98, 1123. 

Projects 

By  Capt.  Ludlow,  1882,  Mantua  to  the 
moath,  a  channel  having  a  low-water 
depth  of  10  f.  and  a  width  of  80  f.  at  the 
mouth,  diminishing  to  4  f.  depth  and  40 
f.  width  at  Mantua;  estimate,  $35,000, 
82.806. 

By  Lt.  Col.  Robert,  1889.  channel  60  f. 
wide  and  not  less  than  8  i.  deep  at  m.  1. 
w.,  8  f .  curve  in  the  Delaware  River  to 
Phosphate  wharf,  3,000  f. ;  estimate, 
$2,900,  89,  874. 

By  Maj.  Raymond,  1897,  dredging  a 
12  f.,  8  f.,  and  7  f.  channel,  100  f.,  80  f., 
and  60  f.  wide,  resi>eetively,  mouth  to 
Parkers  Landing;  construction  of  cut- 
offs, removal  of  overhanging  trees,  and, 
if  necessary,  jetties  at  the  mouth ;  esti- 
mate, $141,400,  98, 1122;  99,  1365. 

Act  of  1899  appropriated  $25,000,  $8,000 
to  be  expended  for  right  of  way,  but  not 
unless  all  rights  should  be  obtained 
within  that  sum,  99,  1365. 

Sarve^rs. 

Examination  ordered  by  act  of  Mar.  3, 
1881,  made,  1882,  under  direction  of  Capt. 
Ludlow,  82,  806. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made,  1894,  by  MsJ.  Raymond 
(report  favorable),  95,  1088. 

Survey  ordered  by  act  of  June  3,  1896, 
made,  1897,  by  M%|.  Raymond  (report 
favorable),  (see  Projects),  98, 1122. 


]fIA<|UA]fl  BAY,  VT.    (See  St€anUm  Harbin',  Vt.) 
IflABAIIIEC  RIVER,  MO.    {See  Meramec  River,"^ 

iVIARBLEHEAD,  RIASS.* 

Appropriations* 

1825,  *$400;  survey  act  Mar.  3. 
1852,   <"  500,  act  An 


1899,     1,000, 99 


J  Aug. 
,1070. 


30. 


Enirineers. 

Chief  of  £NGnn&BRS.    Reports  66,  7; 
97,65;  99,68;  1900,76. 

ENOimEERs  IN  Charge: 

Col.  J.  D.  Graham,  1865.    Report  66, 
36. 


Total,  1,900. 

«  Snrrey— Report  April  24,  182t.    (H.  Doo.  Kob  482,  65tb  Cong..  2d  msi.)- 

»Snrvey8,  Marblehead  Harbor  and  Uolmea  Hole,  Mm«.,  to  ascertain  the  practicability  and  neces- 
sity of  baildlns  a  pier  at  the  mouth  of  the  harbor  of  Marblehead,  for  the  security  of  snipping,  and 
also  a  pier  in  the  harbor  of  Holmes  Hole  for  the  same  purpose.    (Treasnry  Doo.  373,  1882.) 

« For  sea  walls. 

9207—02 39 


,  with  B  view  to  preTsnting  bw- 
\\ffstj  by  HOB  breacbmg  iBthmns,  ot- 
'  '^  mot  of  Jnne  3, 1896,  rnkde  by  Lt. 
nsfleld,  1897  (report  nnfftvora- 
.~)870. 
CSnBtioii  mmde  bjH^J.  Fisk,  1899, 


|/>elati>are  IHver,  N.  J.  and  I'a.; 

ss  IN  CnAROE: 

.  C.  S,  Stewart  awiigDsd  chmr^ 

MfiSOe,  6G,  ii,  41,  iii,  21.     Reporta, 

K« ;  67, 431, 434 ;  66, 697 ;  69,  380. 

MA.  J.  D.  Kurtz,  1870-77.     Eeports, 

71,  686;  72,  778:  73,  866;  74, 

76,  li,  181:  76,  270;  77,  262. 

-  N   Maoomb,  1877-82.     Beporta, 

79  444;  80,683:  81,764. 

W    Ludlow,   1883-83.     Report^ 

0  WeitE«l,  1883-84.    Report, 

H    Hea«r,   1884-86.     Report, 


W    Raymond,   1690-.       Re- 

86     91,  1072;   92,  939;   93, 

848    95,  1061;  96,  9)8;  97, 

98, 1093 )  99, 1344 ;  1900, 


Reports,  7S,  ii,  182;  78. 

[a«^'H   EfAniiit.     Ropoit,  93,  116S. 

.  PnrifeU. ) 
letion,  tM.OOO, 


Ltes.     (See  Plant  mdl 
ipler 
222,  223. 


Stewart,  . 


no  ■>C^»a  ^^  "^■L*  ^"^^SS^  ^»i3?"Srjlt  and  the  wood-work  of  thi 

Ja.^3g^X     »5^*„     M    S     KiriOfrl&^rB     ^mpleted.     69,  53, 38( 


■n  ttlons. 

>^-6B      2  bridma  cou netting  pier 

-igiDd   wharvea  have  been   bniir,  2 

|nnk    and   2  more  nearly  ready. 

-'^  and  pier  bead  reconetnicled. 


-419  Have  prograsaed  very 
'FS"'!^  n  acooDnt  of  the  inefSciency  of 
■^a^di    ountractorB.     Two  oribs  have 


hammered 

blile  back- 

poaition,  70, 

[q  TI  Closed  by  oompletioa  of 
'  p  era  deacriptioa  of  the  work, 
S87 

II  79      Iron    ladders    were  at- 
rk^o  each  pier,  72,  778. 
^>^at  V8     Heavier  ladders  eabatita- 
KO  t^i  p  oced  in  receaaea  out  in  thi 

-  ■'ra  80  865. 

piers    and 
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1 8 V  A- V6«  Broain  to  the  lower  outer 
ioe  pier,  76,  59,  270.  HiBtory  of  opera- 
tione  since,  1867,  79,  444. 

18Yy-78«  Minor  repairs  only,  78, 
60,436. 

1878-Y9.  Thoronffh  repairs  to  the 
piers;  connecting  bridges  rebuilt  and 
dredging  to  18  f.,  79,  73,  444. 

iS80-81>  7  clusters  of  mooring 
piles  driTen  along  inner  line  of  harbor, 
81,  765. 

188I-99*  Bepairs  to  landing  piers, 
82.750. 

1889-88*  Crib  superstructure  for 
pier  No.  7  sunk,  83,  616. 

1888-84.  Pier  No.  7  completed  and 
reoonstruotion  of  pier  No.  5  commeneed, 
84,  814. 

18  94-9  A*  Pier  No.  5  reoonstracted, 
85,839. 

199S-96.  34,000  c.  y.  dredged  and 
two  groups  of  mooring  piles  placed,  86, 
832,833. 

1 996-9 Y*  Construction  of  crib  sub- 
structure for  pier  No.  6,  87,  802. 

1997-99.  58,000  c.  y.  dredged  from 
shoal  area  at  lower  end  of  harbor;  pro- 
posed new  pier  completed ;  pile  founda- 
tions of  pier  No.  6  removed,  and  two 
groups  or  mooring  piles  placed  between 
existing  piers,  88,  702. 

1999-99.  100^000  o.  y.  dredged  and 
landing  piers  repaired,  89  867. 

1999-98«  7  mooring  piles  were  re- 
placed and  1  repaired,  and  repairs  were 
made  to  two  piers,  93, 1168. 

1998-94.  2  landing  piers  were  re- 
paired and  1  group  of  mooring  piles  placed 
in  harbor,  94,  849. 

1 995-9^.  3  groups  of  mooring  piles 
were  driven  end  1  groap  repaired,  96, 
919. 

1997-99*  2  landing  piers  were  re- 
paired, 98, 1093. 

Physical  characteristics. 

66,  iv,  221;  75,  ii,  182. 


Plans.    (See  E$HnuiU$  and  PrcjHiU. ) 

To  extend  a  branch  of  the  Chester  A 
Delaware  K.  K.  on  to  the  piers.  Report 
of  officer  in  charge,  assistant  engineer, 
and  letter  of  Wm.  Ward.  75,  ii,  181, 182, 
183. 

Private  work. 

The  citizens  repaired  pier  and  wharf  to 
prevent  their  entire  destruction,  66,  iv, 

Projects.  {^E»HwMie9  and  PImb.) 
The  original  project  of  1866,  with  the 
amendments  thereto,  proposed  a  harbor 
for  the  protection  of  vessels  aeainst  mov- 
ing ice  by  the  construction  of  stone  pier» 
behind  which  vessels  could  anchor,  and 
the  building  of  a  bulkhead  4»bout  1,800  f 
long,  parallel  with  the  shore  line  and 
about  150  f.  outside  of  high- water  line, 
together  with  the  deepening,  by  dredg- 
ing, of  the  area  behind  the  piers  and  in 
front  of  the  bulkhead,  86,  117.  Total 
amount  appropriated  from  1829  to  1886, 
inclusive,  $199,000;  amount  required  to 
complete  project,  $3,000,  86,  833. 

By  Lt.  Col.  Robert,  1888,  excavation  of 
the  harbor  to  24  f.  m.  1.  w.  outside  the 
line  running  midway  between  each  pair 
of  ice  piers;  ftom  this  line  gradually 
diminisning  to  18  f.  along  the  line  run- 
ning midway  between  the  inner  ioe  piers 
and  the  landing  piers,  gradnally  dimin- 
ishing to  12  f.  on  the  line  joining  the 
head  of  the  landing  piers,  ftrom  which 
latter  line  the  bottom  would  take  a  ^n- 
tle  slope  of  about  one  on  six  until  it 
reaches  the  natural  bottom.  Amount  of 
dredging  required,  about  100,000  c.  y. 
The  project  also  provided  for  the  recon- 
struction of  the  upper  courses  upon  two 
of  the  U.  S.  landing  piers;  estimate, 
$20,000.    89,  867. 

SitrveTS. 

By  Col.  Macomb,  79,  444. 

Examination  made  under  the  direction 
of  Maj.  Raymond,  1895-96,  95,  1061;  96, 
919. 

Maps.  Plan  of  ice  harbor,  79,  444; 
88.702. 


19IARE  ISLAND  STRAIT,  CAL.    (See  Napa  River,) 


Commerce. 

Mare  Island  Navy- Yard  requires  unob- 
structed access  for  all  classes  of  vessels, 
97,  3353. 

Engineers. 

Chikf  of  Engimkbrs.    Report,  97, 488. 
Ekoinebr  in  Charge.    M%j.  C.  £.  L. 
B.  Davis,  1896-97.    Report,  97,  3352. 

Physical  ciiaraclerisUes. 

Description  of,  97,  3854. 


Projects. 

In  1896  Maj.  Davis  estimated  it  would 
cost  $318,950  to  improve  tbe  strait  as 
recommended  by  the  Secretary  of  the 
Navy,  97,  3362. 

Surveys. 

Survey  ordered  by  act  of  June  3,  1896, 
made,  1896,  by  Maj.  Davis  (see  PrcjtcU), 
97,  3352. 


finn,  brrokirkter  psb>n- 

"16. 

!i  &  Anderaon,  c«m«nt 

,  95,  3573.     SftoHnsky 

Co.,  Portlsad  ceint-ot, 

ilwankee  Cometit  Co., 

,01  per  bbl.     A.  &  1>. 

its  p«r  c.  ;. ;  broken 

*2.l!5  per  c,  y.     Powell 

w»re,  etc.    95,  2673 

KnditareB  for  constracting 
rater,  96,  2377,  97,  2636, 

Berthelet,  3,700  bbls. 

bbl.    N.  D.  Hodgkins, 

:en  atone,  fl.BO  per  c.  y. 

id   l.ime   &.   TrnDBport   Co., 

lament,  92.35  iier  bbl.     Various 

"  '«i  coDtracta.     »9,  2716. 

'iS*^mP'^'^'  *'*'  '■y  •lo"''  owners,  87, 

■  i::« 

BMGiNKKRe.    Reports,  66, 

21:  68,  28;  69,  21;  70,  34; 

*,  30;  73,  31;  74,  37;  75,41; 

17,  98;   78,  113;   79,  151;  SO, 

'2;  82,267;  B3,  275;  84,274: 

291;  87,257;  88,  1831;  89, 

2031,203?)  90.245;  91,315; 

13,  342;  94,  313;  95,  350;  96, 

;  98, 3S3;  99, 453 ;  1900,  bl9. 

F  ENOiMEE&a.    CoDveaed   at 

,  ___  .  Novomber  27,  1888,  by  8.  O. 

«gioport  upon  the  eatabliBbment 


ig^.Ss'I''-  Raruolda,  186S.     Reports, 
.W.S&:  67,  256. 

leeler,  1866-70.     Reports, 

QBtou,  1870-75.     Heporto, 

72,113;  73,195;  74.l:i7. 

:.  Robert,  1875-83.     Koports, 

■fv,  ii,  330;  77,  851;  78,  lU<i; 

',^,  1900;  82,  2037;  82,  2115. 

^V.  Barlow,  1883.    83,  1629. 

A.  HiDman,  1883-84.     Report, 

W.   Barlow,   1884-86.   Re- 
;-«i91S29;  8S,J971. 
-'■;S>!  L.  Marshall,  18H6.    86,290. 
'M;^-  B.  Davis,  1886-89.    Keporta, 
'"^S?,  1995;  (M^.)e8,  1831. 
>B.  Qninn,  1889-91.     Reports, 
^~  "~"  2039;  90,  2300. 
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Capt.  W.  L.  Fisk,  1891-82.  Heporta, 
91,2506;  92,2142. 

M%j.  C.  B.  Sean,  1893-.  Reportu,  93, 
2686;  94,  2035;  95,  2571 ;  96,  2365;  97, 
2615;  98,  2252;  99,  2715;  1900,  3606. 

Assistants. 

Lit.  J.  B.  Qninn.    Report,  67,  67. 

W.  H.  HeardiDg.  Reports,  68, 94 ;  74, 
138;  75,  189. 

Capt.  J.  W.  Cnyler.    Report,  73,  195. 

R.  B.  LiUlefield,  68,  95. 

C.  Coleman.  Reports,  96,  2367;  97, 
2618;  98,  2254. 

Estimates.    (See  rrojecU.) 

By  M%i.  Raynolds,  1866,  crib  break- 
water; first  looation,  $385,129.58  (the 
otie  chosen,  67,  67),  66,  iii,  8,  iv,  81;  76, 
ii,  332;  second  looation,  $279,764.10,  66, 
iv,  82. 

By  Maj.  Robert,  1875,  extension  of 
breakwater  400  1.  f.  in  33  f.  of  water, 
estimate,  $68,000,  75, 189;  78,  1140;  79, 
1482.  Breakwater  extended  10  f.  beyond 
originally  proposed  length  for  abont 
$92,<XX)  less  than  original  estimated  cost, 
76,  ii,  330;  79.  1482. 

Expenditures. 

For  repairs  to  breakwater,  76,  ii,  331; 
77,852;  78,113,1141. 

Operations. « 

1867-4I8.  100  I.f.  stone  pier  and  210 
1.  f.  crib  pier  bnilt;  1  crib  snnk  through 
the  ice,  68,  95;  76,  ii,  332. 

1866-69.  450  1.  f.  crib  pier  and  160 
1.  f.  snperstrncture  bnilt;  3  cribs  snnk 
through  the  ice:  bottom  hard,  and  level, 
69,24,25;  76,  li,  332. 

1869-70.  200  1.  f.  orib  pier  and  450 
1.  f.  snperstrncture  built,  76,  ii,  333. 

1  ^70-7 1  •  250 1.  f.  crib  pier  and  300 
1.  f.  superstructure  built,  70,  34,  92;  76, 
ii,  333. 

1671-73.  550  1.  f.  crib  pier  and  300 
1.  f.  superstructure  bnilt,  72, 144;  76,  ii, 
333. 

167!t-73.  200  1.  f.  crib  pier  and  500 
1.  f.  superstructure  built ^  741  cords  rip- 
rap placed;  pier  supplied  with  stone; 
decking  begun,  73,  195:  76,  ii,  333. 

1678-74.  150  I.  r.  superstmctnre 
bnilt;  311  cords  riprap  placed;  decking 
completed  except  on  last  150  ft.  sf  pier ; 
cribs  refilled,  76,  ii,  333. 

1 674-75.  50 1.  f.  crib  pier  and  100 
1.  f.  superstructure  bnilt;  333cords  riprap 
placed;  cribs  sunk  on  a  stone  founda- 
tion 7i  feet  high,  75, 189;  76,  ii,  333, 334. 

1675-76.  50  1.  f.  snperstrncture 
built;  2,059  cords  riprap  placed;  pier 
riprapped;  decking  completed  by  hired 
labor;  minor  repairs,  76,  94,  ii,  330. 

1676-77.    Minor  repairs,  77,  98, 851. 


1677-76.  Repairs  to  breakwater, 
78, 113, 1140. 

1679-66.  Repairs  to  breakwater, 
80,1900. 

1666-61.  Repairs  to  breakwater, 
81,  3037. 

1661-66.  Extensive  repairs  to 
breakwater,  82,  2116. 

1669-68.  1,050  1.  f.  of  breakwater 
repaired  and  renewed,  83,  1634. 

1666-64.  Repairs  to  breakwater, 
84,1829. 

1666-67.  200  f.  of  breakwater  rip- 
rapped;  315  f.  of  sunerstructnre  rebuilt: 
damage  to  breakwater  and  pier-headlight 
repaired,  87, 1995. 

1667-66.  Repairs  to  breakwater 
made  by  hired  labor,  88,  1831. 

1669-96.  180  1.  f.  of  breakwater 
built,  90,  2300. 

1 696-9 1.  Repairs  to  superstructure, 
91,2506. 

1691-99.  Breakwater  extension  in 
progress;  repairs  to  superstructure,  92, 
2143. 

1699-98.  Breakwater  extension  in 
progress,  93, 2686. 

1698-94.  In  connection  with  pre- 
vious year,  600  1.  f.  breakwater  com- 
pleted, 94,  2035. 

1694-95.  In  connection  with  pre- 
ceding year,  100  1.  f.  added  to  break- 
water, and  ooiistruction  of  concrete 
breakwater  begun,  95,  2571 . 

1695-96.  In  connection  with  pre- 
ceding year,  470  1.  f.  concrete  breakwater 
bnilt,  and  cement  for  the  same  tested, 

96,  2365,  2376. 

1696-97.  390  1.  f.  concrete  break- 
water built,  and  the  cement  used  tested, 

97,  2616,  2623,  2627. 

1697-96.  140  1.  f.  breakwater  com- 
pleted.   Cement  tested.  98,  2252,  2269. 

1699-1966.  500  ft.  of  extension  to 
concrete  superstructure  built,  99,  2715; 
1900,3606. 

Physical  characteristics. 

Desoription  of,  71,  109;  76,  li,  331 ;  96, 
2365;  97,2615. 

Character  of  substratum,  as  determined 
by  borings  taken  in  1869  on  line  of  pier, 
76,  ii,  333. 

Private  woris. 

Pending  a  reconsideration  of  the  estab- 
lished harbor  lines  by  the  Secretary  of 
War,  the  Duluth,  South  Shore  and  At- 
lantic Railway  extended  its  ore  dock 
beyond  the  established  lines,  93,  2687. 

Projects.    (See  Estimates.) 

By  MaJ.  Raynolds,  1866,  crib  break- 
water, north  side  of  harbor,  southerly, 
2,000  1.  f.,  in  four  sections  of  500  f. 
each,  respectively  (beginning  at  shore 


«187S.  Project  completed ;  breakwater  2,010  f.  long;  cont  of  work  compared  with  original  estimate 
of  1806,  76,  ii.  330;  77,  851;  79, 1482.  History  of  operations,  76, 11,  831.  Abatraots  of  materials  used 
and  work  done.  67,  09;  68,  97;  76,  ii,  331. 
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end),  25,  SO,  35,  and  40  f.  in  width; 
entire  etrnotnre  when  completed  to  be  5 
feet  above  the  water,  filled  with  ballast 
and  decked,  66,  iv,  79, 80,  82:  estimate, 
$885,129.58,  66,  ili,  8,  It,  81;  76,  ii,  882. 
In  1875  the  breakwater  was  completed  to 
a  length  of  2,010  f.  (or  10  f.  beyond 
original  estimate),  at  a  cost  of  $92,000 
lees  than  originally  estimated,  76,  ii, 
330;  79,  1482;  86,  291. 

By  Maj.  Robert,  1875,  farther  extension 
of  breakwater  400  f.;  estimate  (not  in 
addition  to  original  estimate),  $68,000, 
75, 189;  79, 14&;  86,  282. 

In  1888  MaJ.  Davis  provided  for  the 
extension  of  the  breakwater  for  a  dis- 
tanoe  of  1,200  f.;  estimate,  $200,000,  88, 
1881. 

In  1889  the  length  of  the  projected  | 
breakwater  was  reduced  by  Mi^.  Qainn 


to  1,000  f.,  at  a  cost  of  $121,000,  89, 
2021. 

In  1890  Mi^.  Qninn  proposed  the  addi- 
tion of  a  concrete  snperstrooture  to  the 
2,000 1.  f.  of  breakwater  built  under  the 
project  of  1866;  estimate,  $149,454.36. 
This,  together  with  the  cost  of  break- 
water extension  as  projected  in  1889, 
made  a  total  of  $270,454.36  for  comple- 
tion in  1890,  90,  2301. 

On  experience  in  bnildin^  first  1,000  f. 
of  break  water,  it  was  estimated,  1899. 
that  $100,000  instead  of  $173,936.71  would 
be  requited  to  complete  project,  99, 2715. 

Sarveys. 

Marquette  Harbor,  1869,  under  direc- 
tion of  Capt.  Meade,  67,  53,  566. 

Maps.  Of  harbor,  76,  u,  330 ;  87, 1998 ; 
96,  2384;  97,  2626;  98,  2256. 


MABTHAS  TINfiFABD  (fiDOABTOWN  HABBOB),  ]IIA88. 


Appropriations. 

1826,       $500  (survey),  act  May  20. 

1829,  2, 500,  act  Mar.  2. 

1872,  20, 000,  72,  95. 

1890,  2, 000,  91,  699. 

1892,  2, 500,  92,  604. 

1894,  2, 500,  95,  662. 

Total,  90,000 

Cominerce* 

Important,  72,  978;  74,  ii,  209,  215; 
75,  ii,  276;  82,578. 

Contracts. 

1895.  Hartford  DredgingCo.,  dredg- 
ing, 27.5  cents  per  c.  y.  ($1,200),  95,  6^. 

Engineers. 

Chief  of  ENOiinEERS.  Reports,  72, 
95;  73,  86;  74,  96;  75, 106;  81, 89;  82, 
89;  89,  56;  90,  50;  91,  49;  92,  53;  93, 
55;  94,  51;  95,  56;  96,  56;  97,  68. 

Board  of  Engineers.  U.  S.  advisory 
council,  1872,  cooperating  with  the  har- 
bor commissioners  of  MaHsachasetts,  ap- 
prove the  plan  of  the  harbor  commis- 
siouers  to  reopen  the  inlet.  Report  (ex- 
tract). 74,  ii,  196.  (Admiral  C.  H.  Davis, 
U.  S.  N.,  and  Prois.  Beiigamin  Pierce  and 
Henry  Mitchell,  U.  S.  C.  S.) 

Ekginebrs  in  Charge: 

Lt.  CoL  G.  Thom,  1872.  Reports,  72, 
955,976. 

Maj.  G.  K.  Warren,  1872-^2.  Reports, 
73,949;  74,ii,182;  75,  ii,268;  (Lt.Col.) 
82  566 

Mi^.  W.  R.  Livermore,  1888-92.  Re- 
ports, 90,  585;  91,  698. 

Capt.  W.  H.  Bizby,  1892-95.  Reports, 
92,  &2;  93,  809;  94,  576;  95,  661. 

M%j.  D.  W.  Lock  wood,  1896-97.  Re- 
ports, 96,  629;  97,  890. 

Assistants: 

S.  Haaffensen.    Report,  72,  979. 

H.  S.  Van  Ingen.  Keports,  74,  ii,  210; 
75,  ii,272. 


Estimates*  (See  PUmt  and  ProjeoU. ) 
By  S.  Haagensen.  dredging  straight 
channels,  $17,897,  ^,473,  $&,000 ;  dredg- 
ing an  S-onrved  channel,  $49,306,  72,981. 
By  Mi^.  Warren,  breakwater^jetties, 
sand  catchers,  dredging,  etc.,  $230,000, 
74,  ii,  208. 

By  H.  S.  Van  Ingen,  Jetties,  $1,300; 
dredging,  $19,000  and  $80,000,  75,  ii,  275. 

Operations. 

l8Ytl-y4.  42,568  c.  y.  dredged,  73, 
950;  74,  ii,  212. 

1891-9SI.  15,385  o.  y.  dredged,  92, 
608. 

1 899-98.  About  10,000  c.  y .  dredged, 
93,  809. 

1 896-97.  About  6,500  c.  y.  dredged, 
97^890. 

Pliy^ical  characteristics 

General,  72,  980;  74,  u.  203;  75,  ii, 
274,276,277;  82,  567;  90,  586. 

Effect  of  waves,  72,  976,  977,  681:  74, 
ii,  199,  200,  205.  212. 

Discussion  or  tides.  74,  ii,  189,  et  seq. 

Tidal  curves,  74,  ii,  198;  75,  u,  272. 

Plans.    (See  E$Umate$  and  ProjeoU.) 

By  Prof.  H.  L.  Whiting,  to  open  a 
channel  through  Cotamy  Beach,  74,  ii, 
186. 

By  S.  Haagensen,  straight  channel  with 
a  depth  of  4  f.  and  widths  of  100,  200,  or 
3(X)  f. ;  dredging  an  S-cnrved  channel  to 
a  depth  of  4  f.  and  width  of  300  f.  from 
Cotamy  Bay  to  the  ocean,  72,  981 . 

By  Mig.  Warren,  to  open  a  channel  300 
f.  wide  and  4  f.  deep  at  the  east  end  of 
the  bay ;  protection  of  beach  with  jetties 
50  f.  long  and  50  f.  apart  and  riprapping; 
breakwater  300  f.  long  and  20  f.  wide  on 


top ;  also  for  sand  catchers,  74,  ii,  208. 

By  H.  S.  Van  Ingen,  dredging  middle 
ground  to  depths  of  12  f.  or  18  ff;  jetties 


at  Cape  Poge  and  south  of  Cape  Poge 
Pond,  75,  ii,  275. 
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MARTHAS  TINETAIftD  (SlM»AHT01¥lf  HABBOB), 

llIA8S.---Oontinned. 


By  Lt.  Col.  Womn,  1882,  channel 
thioagh  Sonth  Beach  300  f.  wide  and  6 
f.  at  m.  1.  w.  and  the  prelection  of  the 
channel  by  a  pile  jetty  on  the  weet  side 
of  the  channel;  eetituute  $39,000, 82, 578. 

By  Maj.  Livennore,  1889,  outer  harbor 
of  £dgartown,  ice  breaker  and  break- 
water of  riprap  granite;  eetioiate  $06,800, 
90,  586. 

Private  (State)  work. 

Board  of  harbor  commissioners  of 
Haesachoaetts  referred  to,  74,  it,  184; 
75,  ii,  269. 

Profeets.    (See  Ettimatei  and  Plans,) 
By  Lt.  Col.  Thorn,  channel  150  f.  wide 

and  4  f.  deep;  estimate  $22,000,  72,  978. 

Failure  of  the  work,  74,  97. 
By  Maj.  Livermore,  1891,  removal  of  a 

shoal   called  "Middle  Ground''  in  the 

center  of  the  harbor  to  a  depth  of  10  f.  at 

m.  1.  w.;  estimate  $4,500,  91,  698;  92, 

603. 

By  Capt.    Bixbv,  189S-95,  for   doing 

work  with  hired  labor  and  Government 


plant,93,  809;  for  expenditnie  of  ayail- 
able  funds,  dredging  to  be  done  by  con- 
traet,  95,  662. 

Surveys. 

Indnded  in  Coast  Survey,  1846-54-66 
and  1871,  72,  980;  74,  ii,  185. 

By  8.  Haageosen.    Report,  72,  979. 

By  H.  S.  Van  Ingen,  1874.  Report,  75, 
ii,  2^.  Comparison  between  surveys  of 
1846  and  1871,  74,  ii,  209;  1871  and  1874, 
75,  a,  273. 

History  of  previous  surveys,  82, 568. 

Ordered  bv  act  of  Mar.  3,  1881,  made 
under  the  direction  of  Lt.  Col.  Warren, 
82.  566,  574. 

Ordered  by  act  of  Aug.  11, 1888,  made, 
1889,  under  direction  of  Mi^*  I^ivermore, 
90,  587. 

Maps: 

Vineyard  and  Nantucket  Sounds,  74, 
ii,  192. 

Edgartown  Harbor,  75,  ii,  276. 

Sketch  of  beach,  74,  ii,  204. 

93,  810;  95,  622. 


IHASSEUTA,  N.  l .    (See  Orm  River,  N.  Y.) 

1IIATA€M>BDA,  T£X.    (See  Indianola,  Passo  Cavallo,  etc) 

MATAOOBDA  BAT,  TEX.    UTaterway  to  ABANSAS  BAT.<* 

1IIATAN9EAS  BIVISB,  FLA.    (See  8t  Augueiine  Harbor.) 


MATAWAnr  CBEJBK,  N.  J. 


Appropriations. 

1881,  $15,000,  81,  720. 

1882,  6,000,  82,  707. 
1890,     2,500,  91,  1003. 

1892,  9,620,  92,  891. 
1894,  3,000,  95,  990. 
1896,  3,000,  96,  792. 
1899,     3,000,  99, 1309. 

Total,  42,120 

Cootracts. 

ISSl.  J.  Van  Patton,  dredging,  48 
cents  per  c.  y.,  81, 720. 

ISSSi.  F.  Pidgeon,  Jr.,  dredging,  59 
cents  per  c.  y..  83, 588. 

1 S9 i .  Atlantic  DredgingCo. ,  dredg* 
ins*  37^  cents  per  c.  y.,  91, 1003. 

1 S1I8.  A.  £.  Smith,  dredging,  SO  cents 
per  c.  y.,  s.  m.  ($7,600),  93, 1127. 

1 S95.  A.  E.  Smith,  dredging,  20  cents 
per  c.  y.,  95, 989. 

1896.  J.  McSpirit  &  Sons,  dredging 
7,600c.  y.,  lOicentsperc.  y.,b.m.,96, 791. 

1893.  J.  McSpirit,  dredging,  I8f 
cents  per  o.  y.,  p.  m.,  ($2,700),  97, 1147. 

1S99.  W.  H.  Taylor,  jr.,  dredging,  26 
cents  per  c.  y.,  s.  m.,  ($2,700),  99, 1310.        I 

a  Examiiiatioii— Report  (anfavorable),  April  L8, 


Enirineera. 

Chief  of  ENaimcBRs.  Reports,  80, 90 ; 
81,  113,  115;  82,  113;  83,  110;  84,  119; 
85,  111 ;  86, 105 ;  87, 74 ;  88, 74 ;  91, 104 ; 
92,  107;  93,  115;  94,  104;  95,  117;  96, 
99;  97,135;  98,140;  99,160;  1900,183. 

Enqinebrs  in  Charge: 
Lt.  Col.  N.  Michler,  1880-81.    Report, 

81. 720. 

Col.  J.  Newton,  1881.    Report,  82,  683. 

Lt.  Col.  G.  L.  Qillespie,  1881-^.  Re- 
ports, 82,706;  83,  587;  84,756;  85,763. 

Lt.  Col.  W.  MoFarland,  1885.  Report, 
86, 761. 

Lt.  0.  MoC.  Derby,  1887-90.  Reports, 
87.777;  (Capt.)  88,663. 

Capt.  T.  L.  Casey,  1890-94.  Reports, 
91,1003:  92,890;  93,1125;  94,816: 

Lt.  Col.  G.  L.  Gillespie,  1895.  Report, 
95, 988. 

Maj.  H.  M.  Adams,  1896-97.  Reports, 
96,790;  97,1145. 

Ma|.  A.  M.  Miller.    Report,  98, 1066. 

Col.  J. W.  Barlow,  1899—.  Reports,  99, 
1309;  1900,1510. 

AssiSTAirr.    A.  Doerflinger.     Report, 

81. 721. 

1853.    (H.  Doo.  No.  482,  65Ui  Cong.,  ad  aess.) 


,  channel  i  f. 

.. wide,  moatb 

Creek,  2  milm,  to  the  beftd 

,oag  Branch  B.  R. 

■    w.  and   75  f. 

81,  722;    86, 


reported  that  the 

__      _     _     project  Bhonld  be 

>7tlO,000,  93,  112S 

t^.  Miller  MtimHted  it  woald 

luatiliy  for  maintenance,  98, 


:.  CaBOj,  1S93,  93, 


ST-^e-  *S-lMaa,  le.  m,  196,  198.     Tide».  76, 

'^^"  -f  1*7,  476. 


Iftageosen,  three  breakwaters; 

loloae  area  between  HatinicDS 

idianand  Dexter  ledges,  making 

jfor  small  vetsels  only ;  estimate, 

Jl3)  to  make  a  harbor  for  veaeels 

Allt&Mes;    estimate,  9300,000:   (3) 

,>MMa  Point  to  Tea-Ponnd  Istaod, 

"  Cato  Ledge  to  Bagged  Island, 

a  harbor  of  refiige;  estimate, 

■  76,  196,  197,  198. 

IS75.     Report,  76, 


D.  A.  Gillies,  dike  conetme- 


'<UF  Knoinbbiis.  Report,  75, 9S; 
-IS-BX.  155;  82,  150;  83,  156;  84, 
*SS'i*»;  86,  143;  87, 109;  88.  112; 
—  90,  116;  91,  144;  92,  145;  93, 

j44:  99,  163;  96,  151;  97,  186; 

99,218;  1900,249. 


I4,'99li  85,' 979;  86,  916;  87, 
"  .;  89,  1012;  90,1072. 

<a2.  Filtv-flfth  Cdui..  M  KHia.) 
Mtem  •Ideof  thBiiliinil.    (Trewrj 
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nATTAPOMI  RIVER,  VA.— Continned. 


Lt.  Coi.  P.  C.  Hains,  1891-^.  Report,  i 
91«  1273.  I 

MiO*  C-  E.  L.  B.  Dftvia,  1893-95.    Re- 
ports, 92,  1059;  93,  1306;  94,  966;  95,  < 
1246. 

Mi^.  C.  J.  Allen,  1896-.  Reporte,  96,  , 
1058;  (Lt.  Col.),  97,  1342;  98,  1206;  99,  < 
1433;  1900,  1722. 

Obstructions.  ! 

Description  of,  99, 1433. 

OperaUons.  I 

1890-81.  Derrick,  derrick  best.  ' 
qnarter-boat,  and  bcowb  constraoted,  81,  ' 
969. 

t8Sl*S9*    2,016 snagH,  1,378  lo^ and  j 
trees,  and  4  wrecks  remoTcd,  cleaning  13 
miles  of  river,  82,  1034.  I 

I889-8S.  94  snags,  279  logs  and  t 
trees,  and  1  wreck  removed,  83,  818. 

188e-8Y.  242  1.  f.  of  dike  bnilt,  77, 
941. 

1887-88.  1,179  1.  f.  of  pile  dike 
bnilt,  and  430  logs,  snags,  trees,  and 
stumps  removed,  29  mats  bnilt  and  sunk, 
88  827. 

J888-8^.  79  round  piles  and  2,400 
f.  B.  M.  sheet  piles  driven,  and  102  1.  f. 
wall  pieces  fastened  by  hired  labor,  89, 
1012. 

t889-9#.  Dikes  already  in  process 
of  construction  finished,  and  243  1.  f.  of 
additional  work  bnilt  by  hired  labor,  90, 
1072. 

1 8^1-99.  165  snags,  27  logs,  and 
270  overhanging  trees  removed,  92, 1060. 

1899-98.  Work  of  removing  snags 
and  similar  obstructions  in  progress,  93, 
1307. 

1898-94.  66  snags,  41  drift  logs, 
and  16  overhanging  trees  removed,  94, 
9l»7. 

1894-95.  29  snacs,  14  logs,  and  5 
overhanging  trees  removed,  95, 1247. 


1899-1900.  24  snags,  4  logs,  and  a 
sunken  ferry  scow  removed,  1900,  1723. 

Physical  characteristics. 

Description  of,  75,  ii,  166, 167, 168, 169; 
80,  771 ;  98,  1206. 

List  of  obstructions,  75,  ii,  167, 168 ;  80, 
771. 

Planff. 

By  8.  T.  Abort,  1875,  removal  of  ob- 
structions and  closing  secondary  chan 
nels;  estimate,  $34,059,  75,  ii,  169,  170. 

Projects. 

By  8.  T.  Abort,  1875,  removal  of  snags 
and  wrecks,  and  excavation  of  channel 
from  head  of  navigation  to  Line  Tree  Bar, 
having  a  width  of  40  f .  and  a  depth  of  5^ 
f.  at  1.  w. ;  estimate,  $34,059,  75,  ii.  169, 
170. 

In  1884  8.  T.  Abort  proposed,  in  addi- 
tion to  the  previous  project,  dikes  at 
Robinson  and  Latanes  bars;  estimate, 
$38,000,  85,  979;  86,  143,  916;  87,  941. 

Congress,  1892,  provided  that  $1,500  of 
the  $4,000  appropriated  in  that  year 
Hhonld  be  expended  between  Ayletts  snd 
Gniueas  bridges,  93,  1307.  A  nimilar 
provision  was  made  in  1894,  95,  1247. 

B^  Maj.  Davis,  1894,  expenditure  of 
available  funds  in  making  such  surveys 
as  might  be  required  in  dredging  and 
removing  obstructions  and  in  repairing 
dikes,  the  dredging  to  be  done  by  con- 
tract, other  work  by  hired  labor  and  the 
use  of  the  Government  plant,  95,  1247. 

By  Col.  Crozet,  1828,  75,  ii,  166. 

Examination  made,  1874,  75,  95. 

Surveys  were  made,  1895-96,  by  Mi^j. 
Davis,  95,  1247;  96,  1060. 

Examination  of  Line  Tree  and  Latana 
bars  made  by  Lt.  Col.  Allen,  1897, 97, 1342. 

Maps.    85,  980;  87,  941;  88,  827. 


IVIATTITUCK  BAT  AMD  HARBOR,  N.  ¥. 


Approariations. 

1896,  $10,000,  96,  735. 
1899,     5,000,  99,  1220. 

Total,  15,000 

Commerce. 

Not  unimportant,  91,  846. 

Chibf  of  Enginkbrs.  Reports,  91, 
80;.  96,  85;  97,  119;  98,  115;  99,  129; 
1900,  147. 

Enoimxers  in  Charge  : 

Col.  D.  C.  Houston.    Report,  91,  843. 

Maj.  H.  M.  Adams,  1896-98.  Reports, 
96,  734;  97, 1095;  98,  lOOL 

Lt.  Col.  W.  H.  H.  Benyaurd,  1899. 
Report,  99, 1219. 

Mat.E.H.Rnifner,  1900-.  Report,  1900, 
1392. 


Physical  characteristics. 

Description  of,  91,  843. 

Projects. 

By  Col.  Houston,  189 1,  channel  7  f. 
deep  at  low  tide,  Long  Island  Sound  up 
to  the  tide  mill  at  Mattituck,  100  f.  wide 
at  the  entrance,  thence  to  the  mill  to  be 
80  f.  wide,  the  entrance  channel  to  be 
secnred  with  parallel  Jetties  extending 
from  the  shore  ont  to  the  9-f.  curve  in 
Long  Island  Sound:  estimate  $83,000; 
91,845;  96,  734. 

By  Maj.  Adams,  1897,  for  retaining 
funds  intact  until  a  large  enough  sum 
had  been  appropriated  to  complete  at 
least  one  of  tne  jetties,  97, 1096. 

Surveys. 

Examination  ordered  by  act  of  Sep- 
tember 19, 1890;  made,  1890,  under  direc- 
tion of  Col.  Houston,  91,  843. 
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AKALYTIOAL  AND  TOPICAL  HTDEX  TO 


niATTOX  CBEEK,  TA. 

Survey 


Examination  ordered  by  act  of  Aag.  5, 
1886;  made,  1886,  nnder  direction  of  8.  T. 
Abort  (report  anfayorable),  87^  959. 


Eni^ineers. 

Chief   of  ENonrxsRa.    Reports    87, 
114. 

Enginkkr  in  Charok.    S.  T.  Abort, 
U.  8.  agent,  1886.    Report,  87,  959. 

Physical  characlerlslics. 

I>e6cription .   Sufficient  depth  of  water. 
87,  959. 

MAVnEE  BAT,  OHIO.    (See  Toledo  Harbor.) 
MAVniEE  RIVER  (above  Toledo),  OHIO.*    rSee  Toledo,  Ohio.) 


ApproprlatioDS. 

1872,  $7,000,  72,  225. 

Commerce. 

Important,  72,  235, 236. 

Toledo,  situated  on  the  river,  has  a 
large  commerce;  in  1896  the  reffietered 
tonnage  amounted  to  over  2,250,000 1., 
98,  2^1. 

Contract. 

1879.  H.  F.  Stock  &  Co.,  dredging, 
25  centa  per  c.  y.,  73,  324, 325. 

EniTinoers-  • 

Chief  of  Engineers.  Reports,  71, 
48;  72,  43,  45;  73,  42;  81,  3U;  98,  453. 

Engineers  in  Charge: 

Capt.  G.  L.  Gillespie,  1871.  Reporto,  72, 
225,^. 

M%j.  F.  Harwood,  1873.  Report,  73, 
324. 

Maj.  J.  M.  Wilson,  1881.  Report,  81, 
2341. 

Col.  J.  A.  Smith,  1898.  Report,  98, 2693. 

Assistant.  W.  T.  Blunt.  Report,  98, 
2701. 

Estimates.    (See  Plane  and  Ptoieete,) 
By  MaJ.  Gillespie,  8-f.  channel,  Toledo 

to  Manmee,  $7,000,  72,  237. 
By  Maj.  Harwood,  1873,  to  complete 

channel,  Perry sburg   to    Maumee  City, 

$15,000,  73,  324, 325. 

Operations. 

187S-Y8.  23,159c.  y.  dredged,  mak- 
ing channel  for  vessels  drawing?  f.  of 
water,  Toledo  to  Perrysburg,  73, 324, 325. 

Physical  charncteristics. 

Description  of,  72,  236,  237;  81,  2341; 
98,2694. 


Plans.    (See  EeUmaiee  and  Profeoie.) 

By  Mi^.  Wilson,  1880,  chaunel  100  f. 
wide  and  8  f.  deep  at  low  water,  Perrys- 
burg to  Toledo,  by  dredging,  rook  re- 
moval, and  dike  oonstmotion ;  estimate, 
$124,748,  81,  2342. 

Private  ^State)  work. 

Canal  embankment  built  by  the  State 
of  Ohio,  in  1840-41,  an  injury  to  the  chan- 
nel, 73,  42. 

Projects.      ( See  EtUwMiee  and  Plane. ) 
By  Mi^.  Gillespie,  channel  60  f.  wide 

and  8  f.  deep,  Manmee  City  to  Perrysburg, 

and   deepening  existing  ohannel    over 

Delaware  Flats,  72,  225. 
By  Mug.  Harwood,  channel  for  vessels 

drawing  no  more  than  7  f.,  Toledo  to 

Maumee  City,  73,  42. 
In  1897  Col.  Smith  estimated  it  would 

cost  $1,095,000  to  obtain  a  width  of  400  f. 

at  depth  of  21  f.  at  mean  level  throughout 

the  channel  in  the  bay  and  river;  this 

cost  could  also  be  reduced  probably  by 

$90,000,  98,  2693. 

Snnreys. 

Ezanunation  and  survey  ordered  by  act 
of  Mar.  8,  1871,  71,  48;  made  by  Capt. 
G.  L.  Gillespie.    Report,  72, 235. 

Ordered  by  act  of  June  14, 1880;  made 
under  direction  of  MaJ.  Wilson,  1880,  81, 
2341. 

Survey  of  the  straight  channel  in  Man- 
mee Bay  and  River  ordered  by  act  of 
June  4,  1897,  made  under  the  direction  of 
Col.  Smith,  1897  (see  PrcjeeU),  98,  2693. 

Maps.    98,  2704. 


niAVBICE  BITER,  N.  J. 


Appropriations. 

1882,  $3,000,  83,  639. 
17,000,84,836. 

5,000,  86,  856. 
10,000,  88,  738. 

8,000,  90,  916. 


1884, 
1886, 
1888, 
1890, 


Commerce. 

Important,  83,  640. 

Increase  in  amount  of  shipping  conse- 
quent upon  improvement,  88, 739. 
Description,  1900, 1607,  1608. 

Contracts. 

1885.  American  Dredging  Co. ,  dredg- 
ing, 15  cents  per  c.  y.,  85,  8&. 


Total,    43,000 

a  Survey— Report,  Feb.  12, 1836,  estimate  #21,682.88  (H.  Doc.  No.  482,  66th  Cong.,  2d 


). 
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MAURICE  BITSB,  V.  J.--Continned 


1 689.  American  Dredging  Co. ,  dredg- 
ing, 15  cents  per  c.  y.,  90,  916. 

1 99 1 .  American DredgingCo., dredg- 
ing, 19  cents  per  c.  y.,  91,  1(%9. 

Engri  liters. 

Chikf  of  Enginxbrs.  Reports,  81, 
129;  82,  126;  83, 125;  84,  134;  85,  127; 
86, 124;  87, 86;  88,  86;  89, 102;  90,  92; 
91, 117;  92, 119;  99, 182;  1900,  207. 

Enginbkrs  in  Chargk  : 

Capt.  W.  Ludlow,  1882-83.  Report,  82, 
809 

Lt.  Col.  G.  Weitzel,  1883^84.  Report, 
83,639. 

M^j.  W.  H.  Hener,  1884-^.  Report, 
84,836. 

W.  F.  Smith,  U.  S.  agent,  1885-91.    Re 
ports,  85, 868;  86,  865:  87, 826;  88, 738; 
(Maj.)89,  ^;  90,916. 
•  M%j.  C.  W.  Raymond,  1891-.    Reports, 
91,1089;  92,9^;  (Lt.  Col.),  1900, 1605, 
1610. 

A88I8TA19T8. 

E.  A.  Qieseler.    Report  82,  812. 
J.  J.  Lee.    Report,  83,  639. 
A.  Stierle.    Report,  84,  837. 

Operations. 

1 885-86.  110,015  o.  y.  dredged  from 
various  points  in  the  channel  between 
Millville  and  the  mouth,  86,  856. 

1887-88.  29,363  o.  y.  dredged  from 
the  channel,  88,  738. 


1889^90.  49,918  o.y.  dredged,  90. 
916. 

1899-91.  6,785  c.  y.  dredged,  91, 
1068. 

1 891-99.  37,392  c.  y.  dredged,  929, 
939. 

Physical  characteristics* 

Description  of,  82,  812;  1900,  1606. 

Projects. 

By  Capt.  Ludlow,  1882,  Millville  to 
mouth,  ehannel  100  f.  wide  and  4  f.  deep 
at  m.  1.  w.,  beginning  2^  miles  below  the 
bridse  at  Millville,  to  a  point  called  Pea 
Landing;  also  a  cut  of  the  same  width 
and  depth  through  a  point  of  land  at 
Silver  River;  Pea  Landing  to  the  bridi^e, 
the  ehannel  to  be  4  f.  deep  and  50  f.  wide 
for  400  f.  above  the  bridge,  the  100  f. 
width  to  be  resumed,  being  reduced  to  50 
f.  for  the  next  500  f.  length;  estimate 
$114,500,82,811;  85,868;  87,86;  92,938. 

Lt.  Col.  Raymond  estimated,  1899,  it 
would  cost  $98,000  to  improve  river  ft'om 
below  Frenchs  Bar  to  head  of  navigation, 
1900,  1605. 

Surveys. 

Ordered  by  act  of  Mar.  3,  1881,  made, 
1882,  under  direction  of  Col.  Macomb,  82, 
809. 

Examination  and  survey,  ordered  by 
act  of  Mar.  3, 1899,  made,  1899-1900.  by 
Lt.  Col.  Raymond  (report  favorable) 
(see  PrcjeotB),  1900,  1606, 1610. 


MATSTII^LE,  KT.    (See  Ohio  Biver.) 


MEABOir  RITER,  W.  TA. 


Eniflneers. 

Chikf  of  Engineers.  Reports,  87, 
253,  88,  226. 

Engineer  in  Charge.  Col.  W.  P. 
Craighill,  1886.    Report,  88,  1761. 

AfiSisTANT.  N.  U.  Button.  Report, 
88,  1762. 

Physical  characteristics. 

Description  of,  88,  1761. 


Plans. 

By  Col.  Craighill,  1887,  for  clearing 
Meadow  River  to  facilitate  the  rafting 
of  logs;  estimate,  $45,000,  88,  1762. 

Surveys. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  87,  253;  made,  1887,  under  direc- 
tion of  Col.  Craighill,  88, 1762. 

Maps.    88,  1762. 


niEDOMAC  RITER,  IflE. 


Commerce. 

Unimportant,  85,  549. 

finylneers. 

Chief  of  Engineers.    Report,  89, 31. 
Engineer  in  Charge.    Lt.  Col.  J.  A. 
Smith,  1888.    Report,  89,  549. 


Physical  characteristics. 

Description  of,  89, 549. 

Survejrs. 

Examination  ordered  bv  act  of  Aug.  11, 
1888,  made,  1888,  under  direction  of  Lt. 
Col.  Smith  (report  unfavorable),  89, 549. 
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ANALYTICAL   ANB  TOPICAL  IKDEX  TO 


MEEKEBS  I8I.AND.    (See 

nEHEBBinr 

AppropriatloDS. 

1882,^,000;  83,846. 

Eng^lneers. 

Chiev  of  Enqinkbrs.  Reports,  81, 
168;  82,  163;  83,  163;  84, 166;  85, 160; 
86,  156;  87, 121. 

Enoinekrs  in  Charge: 

Col.  W.  P.  Craighill.  1888.  Report,  88, 
773. 

Capt.  J.  Mercur,  1881-84.  Reports,  P2, 
1114;  83,846. 

Capt.  F.  A.  Hinman,  1884-87.  Reports, 
84,  1034;  85,  1041;  86,  965;  87,  989. 

Assistant.  C.  M.  Yeates.  Report,  82, 
1115. 

Operations. 

19  89-8  8*  Removing  obstructions 
begun,  83,  846. 

nEnPHIS,  TENIf.    {8ee  MisBisHppi  River.) 

mElHPHBEIflAOOO  EiAKE.    (See  Conneotiout  River.) 

nERIPHBEIIIAOOO  LAKE  CAIVAL.1    (See  Champlain  Lake.) 

MEIVDOCllVO    BAIT    (HABBOB),  CAf..     (See  Paoi/ic  Coast,   Harbor  of 

Refuge.) 


Bi^fer,  Meekers  Island  lock  and  Dam.") 
BIVEB,  N.  €• 

i88ft-84«  1,072  trees,  logs,  snags, 
and  piles,  and  296  overhanging  trees  re- 
moved from  the  river  between  month  and 
Murfreesboro,  84,  1034. 

1 884-89*  119  snags,  log,  and  treesa 
removed,  85, 1041. 

Projects 

By  Capt.  Mercnr,  1882,  for  removing 
snags  and  similar  obstructions  to  secure 
a  9  f.  channel  80  f.  in  width,  mouth  to 
Murfreesboro;  estimate,  $125, (XX),  82, 
1115. 

In  1888,  no  permanent  benefit  to  be  de- 
rived from  the  improvement,  88,  773. 

Surveyrs, 

Examination  ordered  by  act  of  Mar. 
3,  1881,  made,  1882,  under  direction  of 
Capt.  Mercnr,  82, 1114. 


Commerce. 

Description  of;  in  1895  it  was  esti- 
mated that  the  cost  of  cons  tmoting  break- 
waters for  an  improvement  of  the  harbor 
would  be  greater  than  the  benefits  that 
would  be  derived  by  commerce,  95,  3330, 
3331. 

Eoi^ineers. 

Chief  of  Engineers.  Reports,  77, 
123;  95,  440. 

Board  of  Engineers.  For  the  Pacific 
coast  met  Aug.,  1876,  to  examine  the 
harbors  of  Mendocino,  Humboldt  Bay, 
Trinidad,  and  Crescent  City,  Cal.,  with  a 
view  of  establishing  a  breakwater  and 
harbor  of  refuge.  The  board  reported 
that  a  harbor  of  very  limited  capacity 
could  be  built.  Report,  77,  1052.  (Lt. 
Cols.  Williamson,  Alexander,  and  Stew- 
art, and  Maj.  Mendell.) 


Engineer  in  Charge.  Maj.  AY.  H. 
Hener,  1895.    Report,  95, 3330. 

Assistant.  Lt.  H.  Deakyne.  Report, 
95,  333i. 

Estimates. 

By  Board  of  Engineers,  breakwater, 
$3,455,100,  77,  1058. 

Phjrsical  characteristics. 

Description  of.  Situated  nearly  mid- 
way between  San  Francisco  and  Hnm- 
boldt  bays.  A  safe  harbor  during  north- 
west storms,  but  nnsafe  in  winter.  95, 
3330. 

SarveFS. 

Examination  ordered  by  act  of  Aug. 
17,  1894,  made,  1895,  under  the  direction 
of  Mai.  Heuer  (report  unfavorable),  95, 
333. 


MEIIIEIIESHA  (BITE  OR  BIOHT)  HABBOB,  MASS. 


Eagineers. 

Chief  of  Enqiniikks.  Reports,  87, 
43;  91,62;  92,66. 

Enginrbrs  in  Charge: 

Lt.  Col.  6.  U.  Elliot,  1886.  Report, 
87,  569. 

Mi^.  W.  R.  Livermore.  Report,  92, 
642. 

Physical   characteristics.     (See 
Plane.) 

Description  of,  87,  570;  92,  642. 

Plans* 

By  Maj.  Livermore,  1891,  for  confining 


the  current  and  producing  a  scour  acroM 
the  bar  with  brush  and  stone  jetties  ex- 
tending out  from  the  banks  on  either  side 
of  the  mouth  of  the  outlet  to  10  f.  of 
water  in  the  bight;  estimate,  $20,000.  In 
viewof  the  uncertainty  of  maintenance 
and  the  present  demandn  of  commerre, 
M%j.  Livermore  considered  the  expedi- 
ency of  the  improvement  doubtful.  92, 
645. 

Surveys. 

Examination  ordered  by  act  of  Aug.  5, 
1886,  made,  1886,  under  direction  of  Lt. 
Col.  Elliot  (report  unfavorable)  (see 
Plans),  87,  569. 


BEPOBT8    OF   CHIEF  OF   ENGINEKB8,  U.  8.  ARMY. 
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MfiNOlHIlirEi:  HARBOR,  MICH.  AND  WIS. 


AppropriatiOKS* 

1871,  $25,000,  IX,  32. 

1872,  25,000,  72,  31. 
26,000,  73,  32. 
25,000,  74,  37. 
25,000,  75,  42. 

8,000,  76,  d5. 
10,000,  78,  113. 
10,000,  79, 152. 
10,000,  80, 1903. 
12,000,  81,  2059. 
15,000,  82,  2127. 
10,000,  84, 1837. 

3,000,  86,  1653. 

9,000,  88, 1838. 
10,000,  95.  2597. 

7,150,  96,  2461. 

5,500,  99,  2726. 


1873, 
1874, 
1875, 
1876, 
1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888. 
1894, 
1896, 
1899, 


Total,  234,650. 

Commerce. 

Local  interesto,  67,  132, 133:  73, 197. 

Important,  67,  134;  75,  193;  76,  ii, 
338. 

A  fireight  ferry,  to  ply  across  Green 
Bay  and  Lake  Michigan,  established,  1894, 
with  a  terminus  at  uiis  place.    95,  2596. 

Contntcts. 

1 8 7 1  •  A.  Kirby ,  materials  and  lobor, 
71, 110. 

1 8  Y8«  A.  Kirby,  materials  and  labor, 
74, 138. 

1874*  Menoinonee  Dredge  Co., 
dredgine,  25  cents  per  c.  y.,  74;  138. 
Green  Bay  Dredge  <fe  Pile- Driver  Co., 
construction  of  pile  pier,  75,  192. 

1875.  Menomonee  Dredge  Co., 
dreilging,  14^  cents  per  c.  y.,  75,  93; 
contract  extended,  76,  ii,  334. 

1877.  Trnman  &  Schrceder,  mate- 
rials and  labor,  77,  852. 

1878*  Menomonee  Dredge  Co., 
dredging,  10  cents  per  c.  y.,  78,  1142. 
Green  Bay  Dredge  &  Pile- Driver  Co., 
materials  and  labor,  79,  1484. 

1880.  Green  Bay  Dredge  &  Pile 
Driver  Co.,  pier  extension,  80,  1904. 
Trnman  &  Cooper,  pier  extension,  81, 
2060. 

1881.  Green  Bay  Dredge  <&  Pile 
Driver  Co.,  pier  extension,  81, 2060. 

1 883.  S.  M.  StephenHOD,  dredging, 
10  cents  ^er  c.  y.,  83,  1640.  Truman  & 
Cooper,  pier  extension,  snbstructnre  and 
superstructure  construction,  83,  1641. 

Enn^ineers. 

Chief  of  Enginbbrs. 
27;  71,31:  72,  31;  73,  32 
41;  76,  94;  77,  99;  78, 
80,  203;  81,  273;  82,  269; 
277;  85,299;  86,294;  87, 
89,275,287;  90,  248;  91, 
93,  345;  94,  316;  95,354; 
393,406;  98,385;  99,456; 


Reports,  67, 
;  74,  37;  75, 
113;  79,  152; 
83,  277;  84, 
260;  88,  236; 
318;  92,  304; 
96,  309;  97, 
1900,  522. 


Enqimkxrs  in  Charge: 

Maj.  J.  B.  Wheeler,  1866-70;  70,  32. 
Report,  67,  32. 

Capt.  J.  W.  Cnyler,  1870,  temporarily 
in  charge,  70,  32,  33. 

Mi^.  D.  C.  Houston,  1870-75.  ReportH, 
71, 109;  72, 114;  73,  196;  74,  138. 

Maj.  H.  M.  Robert,  1875<82.  Reports, 
75.  192;  76,  11,  334;  77,  852;  78,  1141; 
79,  1484;  80,  1903;   81,  2058;   82,  2125. 

Maj.  J.  W.  Barlow,  1883.    83,  1629. 

Capt.  F.  A.  Hinman,  1883.  Report,  83, 
1640. 

Lt.  Col.  J.  W.  Barlow,  1884-86.  Re- 
ports, 84,  1835;  85,  1978. 

Capt.  W.   L.    Marshall,  1886,  86,  290. 

Capt.  C.  £.  L.  B.  Davis,  1886-91.  Re- 
ports, 86.  1652;  87.  2004;  (Maj.)  88, 
1837;  89,  2044;  90,  2328;  91,  2527. 

Mi^.  J.  F.  Gregory,  1892-94.  Report, 
92,  2173;  93,  2703;  94,  2045. 

Capt.  C.  F.  Palfrey,  1895.  Report,  95, 
2595. 

Capt.  G.  A.  Zinn,  1896-98.  Reporta, 
96,  2650,  2751 ;  98,  2289. 

Capt.  J.  G.Warren,  1899-.  Reports,  99, 
2726;  1900,3650. 

Assistants  : 

W.  T.  Casgrain.     Report,  67,  132. 

Capt.  J.  W.  Cuyler.  Reports,  72, 114; 
73   196. 

W.  H.*  Hoarding.  Reports,  74, 138 ;  75, 
192. 

C.  Crossman.     Report,  84,  1837. 

Expenditures. 

In  repairs  of  south  pier,  77,  853. 

Operations.^ 

1871-7t».  1,150  1.  f.  of  pile  pier  built 
on  the  south  pier,  72,  31,  115;  76,  ii,  336. 

I  §72-73.  134  1.  f.  of  pile  pier  built 
on  the  north  and  197  f.  on  south  side,  and 
133  f.  of  superstructure  on  the  south  pier; 
585  f.  of  slab  pier  on  north  side  built,  73, 
196,  197;  76,'ii,  337. 

1  §78-74*  352 1.  f.  pile  pier  on  north 
side  and  720  f.  on  south  side  built;  also 
69  f.  of  superstructure  on  south  pier,  74, 
138 ;  76,  ii,  337. 

l§74-75.  128  1.  f.  of  pile  pier  on 
north  side  and  96  f.  on  south  side  built; 
32  f.  of  superstructure  built  on  south  side; 
also  6'),005  c.  y.  of  dredging ;  repairs  of 
piers,  75,  192;  76,  ii,  337. 

l§75-76.  93,477  o.  y.  dredged  from 
chanubl ;  repairs  of  piers,  76,  ii,  335. 

I  §76-77.  40,584  o.  y.  dredged  from 
channel,  77,  852. 

l§77-7§.  150  1.  f.  of  orib  pier  on 
north  side  and  100  f.  on  south  side  built; 
3,724  o.  y.  dredged  from  channel. 

l§7§-79.  150  1.  f.  of  crib  pier  built 
on  the  north  side ;  also  100  f.  of  super- 
structure built  on  south  and  150  f.  on 
north  pier ;  1,588  c.  y .  dredged  from  chan- 
nel, 79,  152, 1484. 


rt  History  of  operations,  76,  ii,  336.    Channel  is  126  f.  wide.  14  f.  deep,  and  2,S00  f.  long,  76,  ii,  837. 
List  u£  material  used  and  work  done,  with  average  cost  of  enhs,  78, 1142;  79, 1486. 
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MfilVOllIIlfEE  HARBOR,  MICH.  AND  l¥I8.-Contmned. 

18T9-80.  Six  oribs  rank  in  exten- 
sion of  the  north  pier  and  saperstmctare 
built  over  8  cribe  preyioady  sunk,  80, 
IdOS. 

I980-8I.  Fonr  cribe  placed  in  ex- 
tension of  Bonth  pier,  partial  sapeietrao- 
tnre  bailt  over  6  cribs  on  north  pier,  and 
2,600  c.  y.  dredged  from  channel,  81, 
2069. 

198l-§8.     Six    crib    enbetmctares 


placed  in  extension  of  sonth  pi«ij  super- 
straotDTe  built  over  4  cribs,  82,  2126. 

1889-88.  8.960  c.  y.  dredged  from 
channel,  83,  1646. 

1888-84.  South  pier  extended  200 
1.  f.  and  partial  superstructure  built  over 
300  f .  of  same ;  north  pier  extended  50 1.  f. 
and  outer  crib  replaced,  84, 1836. 

1 8  84-8  9  •  Superstmcture  completed 
over  350  f.  of  northpier  and  over  700  f. 
of  south  pier,  85,  1978. 

1 888-8 Y.  37,895  c.  y.  dredged,  87, 
2005. 

18^8-90.  610  1.  f.  of  north  pier  re- 
built above  the  water  line,  and  1,106  c.  y. 
dredged  bv  hired  labor,  90,  2329. 

1880-9I.  14,170  c.  y.  dredged,  91, 
2527. 

1891-99.  Channel  excavation  com- 
pleted, 9a,  2174. 

1894-95.  1,309  1.  f.  south  pier  re- 
paired, 95,  2595,  2596. 

1895-98.  18,650  c.  y.  dredged,  96, 
2460. 

1 898-9T.  3U0  1.  f.  superstructure  of 
north  pier  and  100  1.  f.  south  pier  rebuilt; 
opening  between  pile  and  crib  piers 
closed;  minor  repairs  made,  97,  2650. 

1897-98.  2,374  c.  y.  dredged,  and 
repairs  to  piers  in  progress,  98,  2290. 

1898-99.  Minor  repairs  to  south 
pier,  99,  2726. 

1899-1 990.  Minor  repairs  to  south 
pier;  about  1,000  o.  y.  dredged,  1900, 
3650. 

Physical  ctaitracterisUcs. 

General  characteristics  of  Menominee 
River  and  Harbor,  67,  132;  76,  ii,  335, 
338;  97,  2752. 

Depth  of  water  in  river  mouth  previ- 
ous to  improvement,  76,  ii,  335,  336. 

Bottom  hard,  compact  sand,  72,  115; 
76,il,  336;  73,197. 

Effect  of  sonth  pier  on  river  current, 
72,  115. 

In  1895  there  was  a  tendency  to  the 
formation  of  shoals  in  the  harbor,  96, 
2460. 

The  harbor  situated  at  the  mouth  of 
the  river  of  the  same  name  on  the  western 
shore  of  Green  Bay,  Lake  Michigan,  97, 
2752. 


(See  PrujeeU,) 

By  W.  T.  Casgrain,  under  direction  of 
Mi^.  Wheeler,  to  open  a  ehannel  across 
the  neck  of  land  between  Green  Bay  and 
the  Menominee  River,  and  to  construct 
two  parallel  piers  in  a  direction  due  east ; 
north  pier  1,3751.  f.  and  south  pier  1,275 
1.  f.  j  dredging  in  channel  and  in  an  inside 
basin  to  a  depth  of  12  f.;  estimate, 
$262,571,  67,  27,  134, 135. 

In  1884  Lt.  Col.  Barlow,  extension  of 
the  piers  to  the  18-f.  curve  in  the  lake, 
dredffing  between  the  piers,  and  extensive 
rfpaiTS  to  existing  superstructure,  in- 
creasing the  estimate  to  $300,000,  84, 
1835,  iSo. 


Private  ( private  and  corporate) 
wori&. 

The  "gap''  C72,  115)  closed  by  pUe 
work,  73,  197;  76,  ii,  337. 

Interior  dreidging  and  docking  by  the 
mill  owners  in  1874-76-77,  75,  192;  76, 
ii,  335;  77,852. 

Improper  use  of  piers  by  lumber  com- 
panies, 84, 1836, 1837 ;  85, 300, 1879, 1880 ; 
86, 1662. 

Projects.    (8ee  Plan:) 

By  MaJ.  Houston,  1871,  two  parallel  pile 
piers  at  the  mouth  of  the  river,  4(M)  f. 
apart,  extending  to  the  15-f.  carve  in 
Green  Bay,  71,  109;  72, 115;  76,  ii,  336. 

To  extend  the  piers  to  the  16-f.  curve  in 
the  bay,  1874,  and  to  dredge  a  channel  14 
f.  deep  from  mouth  of  river  to  the  croes- 
ing  of  the  ferry  above ;  estimate,  $2 12,000 ; 
74. 139;  79, 1484;  84, 1835;  86,  1652. 

In  1896  Capt.  Zinn  estimated  it  would 
cost  about  $19,000  to  improve  the  harbor 
by  dredging,  97,  2754. 

Consolidation  of  this  work  with  that 
of  the  river  recommended,  1899,  99,  2726. 

Surveys. 

Under  direction  of  Msg.  Wheeler,  1867, 
67,27,  132;  76,  ii,  336. 

Examination  under  direction  of  Ms^. 
Houston,  1871,  71, 109;  76,  ii,336. 

Resurvey  of  channel,  78, 113,  1142. 

Of  harbor  and  vicinity,  1881,  81,  2059, 

Ordered  by  act  of  Aug.  11, 18S8;  made, 
1889,  under  direction  of  Mi^.  Davis,  89, 
2045. 

Survey  with  a  view  to  obtaining  a 
channel  20  f.  deep  ordered  by  act  of  June 
3,  1896,  made  in  that  year  by  Capt.  Zinn, 
(see  ProJecU),  97,  2751. 

Minor  surveys,  1900,  3650. 

Maps: 

Of  harbor,  76,  ii,  334 

81,2060. 
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MSSNOlllIBrEB  RIVBB,  IMTIS. 


Ap»ropriatioos. 

1^,  $54,000,  90,  3329. 
1892,  20,500,  92,  2176. 
1894,  6,000,  95,  2600. 
1896,  15,000,96,2464. 
1899,  18,920,99,2790. 

Total,  114,420 

Comnierce* 

Important,  1900,  3744. 

Contracts* 

1890*  Traman  &  Cooper,  dredpring, 
lOf  GODtB  and  llf  cents  per  c.  y.,  91, 2530. 

1806.  W.  A.  Starke,  dredgini;  clay, 
9  cents  per  o.  y. ;  bowlders  and  hard  pan, 
25  cents  per  c.  y.  ($7,996),  97,  2653. 

1 899*  £.  •).  Pryor,  dredging,  9  cents 
per  c.  y.,  $15,480,  99,  2730. 


Chikf  of  ENOunBKRS.  Reports,  90, 
259;  91,  318;  92,  304;  93,  346;  94,  316; 

95,  354;  96,  310;  97,  393;  98,  385;  99, 
457,474;  1900,522,538. 

Enginebrs  in  Charob  : 

Maj.  C.  E.  L.  B.  Davis,  1889-92.  Re- 
ports, 90,  2394;  91,  2528. 

M%j.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2175;  93,  2703;  94,  2047. 

Capt.  C.  F.  Palfrey,  1895.  Report,  95, 
2599. 

Capt.  G.  A.  Zinn,  1896-98.    Reports, 

96,  2463;  97,  2662;  98,  2291. 

Capt.  J.  G.  Warren,  1899-.  Reports, 
99,  2728;  1900,  3653,  3739. 

AssiSTAirr.  L.  M.  Mann.  Report,  90, 
2396. 

Operations* 

1890-91.  26,058  o.  y.  dredged,  91, 
2529. 

1S91-99.  126,047  c.  y.  dredged,  92, 
2176 

1899-98.  83,165  c.  y.  dredged,  93, 
2707. 

1898-94.  79,330  c.  y.  dredged  and 
repairs  made  to  dredging  plant,  94, 2048. 

1894-95.  19,530  c.  y.  dredged  and 
dredging  plant  repaired,  95,  2600. 

1895-96.  6,728  c.  y.  dredged,  96, 
2464. 

1896-9Y.  .60,837  c.  y.  dredged,  97, 
2652. 

1897-98.  58,583  c.  y.  dredged,  98, 
2291. 

1898-99.  19,160  c.  y.  dredged,  99, 
2729. 


1899-1900.  163,433  c.  y.  dredged, 
1900,3653. 

Physleal  characteristics. 

Tendency  to  the  formation  of  shoals, 
96,  2464.  The  materials  brought  down 
the  stream  by  freshets  make  periodical 
dredging  necessary,  98,  2291. 

Annual  shoaling,  99, 2729 ;  1900, 3653. 

Description  of.  The  river  forms  the 
boundary  line  between  the  States  of 
Michigan  and  Wisconsin,  emptying  into 
Green  Bay,  aboat  50  miles  northeasterly 
ttom  the  city  of  Green  Bay.  Menon i i nee, 
Mich.,  and  Marinette,  wis.,  are  at  the 
river  mouth.    1900,  3742. 

Projects. 

By  MaJ.  Davis,  1889,  channel  16  f. 
deep  and  200  f.  wide,  Green  Bay  to  Lud- 
ington  &  Co.'s  mill,  2  miles;  estimate, 
$109,609,  90,  2396;  92,  2528.  Width  of 
channel  reduced  to  100  f.  for  a  distance 
of  2,600  f.,  reducing  the  estimate  to 
$74,500,  92,  2530. 

In  1892,  after  expenditure  of  $74,500,  it 
was  estimated  that  $10,000  would  be  re- 
quired for  maintenance  of  improved 
channel,  92,  2176. 

By  Capt.  Zinn,  1896,  to  modify  project 
to  provide  for  a  taming  basin  at  the 
western  end  of  the  channel,  and  also  to 
extend  the  channel  425  f.,  with  a  width 
of  75  f.  and  depth  of  17  f.,  96,  2463. 

By  Capt.  Zinn,  1896,  for  dredging  a  20-f. 
channel  in  the  river  (harbor  f) ;  estimate, 
$18,920,  97,  2751;  99.  2728. 

Consolidation  of  this  work  with  that 
for  the  harbor  recommended,  99,  2729. 

Capt.  Warren  estimated,  1899,  it  would 
cost  $60,000  and  $7,500  annually  for  an 
18-f.  channel,  but  improvement  would 
have  to  be  inside  shore  line,  which  might 
establish  a  precedent  for  like  improve- 
ment at  other  places,  1900,  3744. 

Sarveys. 

Ordered  by  act  of  Aug.  11,  1888,  made, 
1889,  under  direction  of  Biaj.  Davis,  90, 
2395. 

Miscellaneous  surveys,  93,  2707;  94; 
2048. 

Examination  and  survey  from  line  of 
the  second  bridge,  project  of  1896,  up  to 
the  west  line  of  Wells  street,  for  an  18-f. 
channel,  ordered  by  act  of  Mar.  3,  1899, 
made,  1899,  by  Capt  Warren  (report  fa- 
vorable) (see  Prcjeot8)f  1900,  3739. 

Maps.    93,  2706. 
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CoBiiiierce*    (See  PhytictU  okaraeter- 

UUes.) 

EDirlaeers. 

Chief  of  Emoikssrs  Reporte,  80, 
161 ;  81,  223. 

Emoinkeb  in  Charge.  Capt.  O.  H. 
Ernst.    Report,  81,  1596. 

Physical  characteristics. 

Meramac  not  navigable  and  not  sos- 


ceptible  to  each  improTement  as  would 
adapt  it  to  the  oommeroe  of  the  sarronnd- 
iug  country,  81,  1597. 

Survey* 

Ordered  by  act  of  Jone  14, 1880,  made, 
1880,  under  direction  of  Capt.  Ernst  (see 
Phynoal  okaraoter%8tic8),  81, 1596. 


MEBCJBD  RITEB,  €AJL. 


Conmerce. 

Description  of;  small,  93,  3298. 

ESnirlneers* 

Chief  of  Engineers.  Renort,  93, 431. 
Engineer  in  Charge.    M^.  W.  H. 
Heaer,  1893.    Report,  93,  3297. 

Physical  characteristics. 

Description  of;  crooked  branch  of  the 


San  Joaqnin  River,  abont  60  miles  long, 
heading  in  the  Yosemite  Valley  and 
emptying  into  the  San  Joaquin  at  Hills 
Ferry,  93,  3297. 

Svrvejr, 

Examination  ordered  by  act  of  July  13, 
1892,  made  in  that  year  by  Maj.  Hener, 
(report  unfavorable)  93,  3297. 


MEBraENTAi;  (JVUBKMEIVTOIV)  RIYJEB  AND  TBIBV TABIC S, 

LA. 


Appropriations. 

1892,  $7,500.00,93,1829. 
1894,  5,00S.00,  95, 1769. 
1896,  5,(X)0.00,  96,  1508. 
1899,   6,115.:^5,  99, 1851. 

Total,  23, 615. 25 

Commerce. 

May  be  important,  91, 1862. 
From  Jan.  1  to  Dec.  31, 1899,  commerce 
amounted  to  2,866  tons,  1900,  2264. 

Contracts. 

1§9SI.  Harvey  &,  Erlinger.  furnish- 
ing steamboat  for  snagging,  $98  per  day, 
93,  1829. 

I  §97.  C.  Clarke,  operation  of  U.  S. 
dredge,  $32  per  day;  brush  daoi  con- 
struction, $1.03  per  1.  f.  ($7,969),  98, 1479. 

1§99.  C.  Clarke  &  Co.,  furnishing 
dredge  boat  and  crew,  $122  per  day  of  IB 
hours,  1900,  2265. 

Engineers. 

Chief  op  Enqinekrs.  Reports,  91, 
230;  93,  246;  94,  227;  95,  254;  96,  221; 
97,  285;  98,  275;  99,  329;  1900,  374. 

Engineers  in  Cha&ge: 

Capt.  W.  L.  Fisk,  1891.  Report,  91, 
1858. 

MaJ.  J.  B.  Quinn,  1891-99.  Reports, 
91,  1862;  93,  1828;  94,  1372;  95,  1768; 
96,  1507;  97,  1767;  98,  1478;  99,  1851. 

Mi^.  H.  M.  Adams,  1900.  Report, 
1900,  2264. 

Assistant.  P.  H.  Thompson.  Reports, 
91,  1859,  1863. 


Operations. 

1 899-98.  Over  500  obstructions  re- 
moved, 93,  1828. 

1896-97.  Nearly  27,000  c.  y. 
dredged ;  upper  dam,  2,600  f.  long  and  5 
f.  wide,  and  lower  dam,  3,000  f.  long, 
completed,  97, 1478. 

I899-I900.  39,484  c.  y.  dredged, 
1900,  2264. 

Physical  cbaracterlstlcs. 

Description  of,  includingits  five  tribu- 
taries (bayous),  stream  is  254  miles  long, 
91,  1859. 

•  

Plans.    (See  Projects.) 

By  Mi^.  Quinn,  1891,  clearing  obstruc- 
tions, Viterboville  to  the  month,  and 
building  of  a  brpsh  dam  at  Lower  Mad 
Lake,  estimate,  $23,615.  Jetties  at  the 
moutn  to  give  deep  water  over  the  bar, 
estimate,  $781,210,  91, 1863. 

Projects.    (See  Plans. ) 

Bf  MaJ.  Quinn,  1897,  for  applving 
available  money  to  building  brash  dams 
in  Mud  Lake  to  help  secure  channel  50 
f.  wide  and  6  f.  deep,  and  to  dredging  to 
secure  immediate  results,  97,  1767. 

By  Maj.  Adams,  1899,  for  redredging 
channel,  1900,  2,264. 

Surveys. 

Examination  made  under  direction  of 
Capt.  Hsk,  1890  (report  favorable  to 
survey),  91,  1858. 

Survey  made,  1891.  under  direction  of 
Maj   Quinn,  91, 1862. 

Minor  surveys  made,  1899,  99, 1852. 


BEPOBTS   OF  CHIEF  OF   ENOINEEBS,  U.  8.  ABMY. 
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Appropriations. 

1828, 

,    $32,100.00,  act  May  23. 

1830, 

,        3,506.72,  act  Apr.  23. 

1831, 

,      16,000.00,  act  Mar.  2. 

1833, 

,        4,900X0,  act  Mar.  2. 

1834, 

,        3,860.00,  act  Jane  28.                 , 

1842, 

8,000.00,  act  (relief)  Jnne  4.      ' 

1870, 

,      25,000.00,  71, 93.                           , 

1871, 

,      25,000.00,  71,  93. 

1872, 

,      25,000.00,  72,  92. 

1873, 

25,000.00,  73,  101. 

1874, 

10,000.00,  74,  111. 

1876, 

,       12,000.00,  75,  116. 

1878, 

10,000.00,  78,  41. 

1879, 

5,000.00,  79,  49. 

1880, 

12,000.00,  80,  345. 

1881, 

9,000.00,  81,  514. 

1882, 

9,000.00,  82,  512. 

1884, 

3,500.00,  84,  501. 

1890, 

,       10,000.00,  90,  485. 

1892, 

1,500.00,  92,  555. 

1896 

5,000.00,  96,  591. 

1899, 

,      40,000.00,  99,  1061. 

IHERnOlVTOIV  BITER.     (See  Mermentau  Jiivar,  Ln.) 

ME  BRIM  AC  RIVER,  MASS."    (See  Newburypart  Harbor  y  Me.) 

1899.  A.E.  Smith,  dredKinff  72,727 
c.  y.,  49i. cents  s.  lu. :  removal  of  bowl- 
ders over  3  tons  in  weight,  $10  each  (an- 
nalled),  1900,  1156. 

EnfTineers. 

Chikf  op  Enoinkkrs.  Reports,  69, 
60;  70,78;  71,92;  72,91;  73,  101,106; 
74,110;  75,116;  76,42;  77,36;  78,41; 
79,  48;  80,  68;  6l,  72,  77;  82,  72,  77; 
83,  67;  84,74;  85,61;  86,61;  87,23; 
88,23;  89,33;  90,27;  91,34;  92,40; 
93,39;  94,37;  95,  40;  96,42,54;  97, 
46,  64;  98,  54,  69;  99,  68;  1900,  70. 

Enoinskrs  in  Charok: 

Lt. Col. J. G.Foster,  1869-71.  Reports, 
69.  421,  437;  70,  467,  469,  471,  473;  71, 

Lt.  Col.  G.  Thorn,  1871-83.  Reports, 
71,866;  72,940,961;  73,1081,1112,1114; 
74,  ii,  310;  75,  ii,399;  76,  165;  77,169; 
78,  205;  79,  264;  (Col.),  80,  343;  81, 
511 :  82,  510,  532. 

Maj.  C.  W.  Raymond,  1883-^.  Re- 
ports, 83,  439;  84,  500;  85,  499. 

Lt.  Col.  G.  L.  Gillespie,  1886-89.  Re- 
ports, 86,  560;  87,  493;  88,  436. 

Lt.  Col.  S.  M.  Manstield,  1889-98.  Re- 
ports,  89,  556;  90,  484;  91,  628;  92, 554; 
93,  742;  94,  532,  430;  95,  600;  96,  590, 
616;  97,  827,  865;  98,  850,  884. 

Col.  C.  R.  Suter,  1899.  Report,  99, 
1058-1060. 

Maj.  W.  L.  Fisk,  1900.  Report,  1900, 
1155. 

Capt.  G.  L.  Gillespie.    Report,  69,  438. 

H.  Mitchell.    Report,  70,  474. 

D.  Koppman,  70,  473. 

Lt.J.B.Quinn.    Report,  73,  1112. 

G.  P.  Low.    Report,  72,  962. 

S.  Haagensen.  Reports,  82,  535-544; 
83,  441. 

T.  T.  H.  Harwood.  Reports,  96,  618; 
98,885. 

Obstructions. 

Bridge  between  Haverhill  and  Brad- 
ford, 94,  430. 

Operations. 

WVO-TI.  Removal  of  schooner 
Globe,  71, 867.  Removal  of  main  (south) 
Gangway  Rock,  600  tons  rock,  71,  867. 
Removal  of  part  of  North  Gangway  Rock 
to  9.5  f.  in  depth,  72,  91, 940.  Channel  at 
Lower  Falls,  475  c.  y.  dredged,  72,  92, 
940;  74.110;  ii,  310. 

l§tl-7it.  Channel  at  Lower  Falls, 
2,731  c.  y.  dredged,  72,  92,  940;  74,  110, 
ii,  310. 

1§73-Y3.  Channel  at  Upper  Falls, 
3,755  0.  y.  dredged,  74,  111 ;  ii,  310. 

1 874-75.  Completion  of  work  above 
Haverhill,  75,  116.  Channel  at  Upper 
Falls,  3,146.2  c.  y.  dredged,  75,  ii,  400, 
401.    Channel  at  Lower  Falls,  3,570.2  c. 


Total,  295,366.72 

Commerce. 

Important.  70,  472;  73,  1112,  1113;  ; 
79,  267. 

New  bury  port  a  harbor  of  refnge,  70,  i 
472. 

Description  of,  96,  616;  97,  865;  98,  | 
885. 

Contracts.  j 

1 870.  G.  W.  TowBsend,  removal  of 
obetroctions,  70,  467.  A.  Baschk^,  re- 
moTal  of  obstrnotions,  $25  per  c.  y.,  70, 
467;  71,869. 

1S71.  W.  S.  Fretch,  dredging,  $10  ' 
per  o.  y.,  71,  868.  ; 

1878.  A.  R.  Wright,  dredging,  $4.95  ' 
per  c.  y.,  73, 1062.  A.  R.  Wright,  dredg-  | 
mg,  $4.50  per  o.  ^.,  73, 1082.  I 

1875.  Cnrtis,  Forbes  &  Co.,  dredg-  i 
ing,  35  cents  per  c.  y.,  75,  ii,  401. 

187§.  T.  A.  Sylvester,  removal  of  ^ 
rock,  $28  per  c.  y.,  79,  264. 

1880.  J.  Andrews,  removal  of  Gang-  , 
way  Rock,  $30  per  o.  y.,  81,  515.  | 

1881.  G.  W.  Townsend,  removal  of 
Gangway  Rock,  $27.50  per  c.  y.,  81,  515.  | 
Tnuubafl  &,  Cheney,  removal  of  rock,  ' 
$44  per  c.  y.,  81, 575.    Contract  abandon- 
ed after  partial  completion,  83,  440.  i 

1883.  Hamilton  «&  Floyd,  removal  j 
of  South  Badj^er  Ledge,  $110  per  o.  y.,  83,  | 
441.  G.  W.  Townsend,  removal  of  North  i 
Rocks,  $35  per  c.  y.,  83,  441. 

1884.  J.  McDermott,  dredging,  ' 
Rock's  Bridffe,  $2.18  per  c.  y.,  85,  500. 

1893.    Stnrgis  6l  Andrews,  ledge  re-  I 
moval  at  $13.85  per  c.  y.,  p.  m.  ($4,847.50), 
93, 744.  I 

1 89K.  Eastern  Dredging  Co.,  dredg-  | 
ing  1,250  c.  y. ,  $4 ;  removal  of  bowlders  ' 
over  6  tons  $10,  97,  829. 


•Sarvey— Report  1826,  estimate,  $32,080.27.    <H.  Doc.  No.  482,  56t.h  Cong.,  2d  bohs.) 
9207—02 40 
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t.  dredged,  75,  ii,  400,  401.  Ledge  and 
ittleCnrrier  Rook,  60  o.  y.  rook  removed, 
75,  it,  400,  401. 

I8Yfl-T6«  Rocks  remoyed  frt>m  Car- 
rier Shoftl  and  Rockbridge,  inclading 
Petty  Rock,  76,  166. 

18T6-TT.  Channel  100  by  12  f. 
through  ahoalB,  77,  170.  Channel  75  by 
12  f.  to  Silsby's  Island,  77,  170. 

1  §77-98.  Removal  of  bowlders 
from  Silsby's  Island,  80  tbna  rock,  78, 206. 

187S-79.  Removal  from  North 
Gangway  Rock,  306  o.  y.  rock,  79,  48, 
264. 

1879-SO.  Improvement  of  ohannel 
at  and  below  the  upper  and  lower  falls, 
80,344. 

1§§0-81«  124^  o.  y.  rook  removed 
from  Gangway  Rook,  iforth  Rocks,  and 
from  ohannel  at  Lower  Falls;  also  re- 
moval of  sunken  piers  and  wrecks  from 
Newbnryport  Harbor  and  deepening  the 
channel  by  dredging  at  the  Lower  Falls 
Rock's  Bridge,  81,  512. 

1 8  8 1-8  d.  Completion  of  the  remov- 
al of  South  Gangway  Rock  to  9  f.  depth 
and  of  South  Badger  Ledge  and  North 
Spur  Rocks  in  part  to  depth  of  10  f.,  82, 
511. 

1889-88*  Breaking  up  and  removal 
of  South  Badger  Ledge  and  partial  re- 
moval of  North  Rock,  83,  440. 

188;i-84.  Removal  of  North  Rock 
to  a  depth  of  9  f .,  84,  500. 

1884-8<l.  1,056  o.  y.  bowlders,  grav- 
el, and  clay  dredged  from  channel  at 
Rock's  Bridge,  85,  500. 

1 899-0  8«  201  0.  y.  rock  removed, 
93,  743. 

1898-94*  149  c.  y.  rock  removed; 
project  completed,  94,  532. 

189^^7*  855  c.  y.  rock  removed, 
97,  828. 

1897-98*  205  t.  bowlders  removed, 
98,850. 

Physical  characteristics* 

Description  of  obstructions,  69,  438; 
70,  473,  474 ;  73,  1113. 

Of  river,  70, 474 ;  72, 961, 962 ;  73, 1113 ; 
88,  436;  96,  616;  97,  865;  98,  885. 

Description  of,  Lawrence  to  Manches- 
ter, 82,  532. 

Plans.    {See  Projects.) 

By  H.  Mitchell,  1870,  moving  barges 
over  the  rapids,  70,  476. 

By  Lt.  Col.  Thorn,  1871,  slack- water 
navigation,  Upper  Falls,  dam  900  f.  by  9 
f. :  estimate,  $130,000,  71,  869 ;  72,  962. 

By  Col.  Thorn,  1881,  improved  channel, 
head  of  Mitchells  Falls  at  Lawrence,  21^ 
miles  above  the  mouth  of  the  river,  to 
Manchester,  N.  H.,  70  miles  above  the 
month,  by  rock  removal  and  dredging, 
with  locKS  and  canal  walls  on  the  sec- 
tion of  rirer  between  Nashua  and  Man- 
cbesttT,  N.  IT.  Kstiinate,  $548,000,  ex- 
clusive of  the  cost  of  new  canals  and  locks 


at  Lawrence  and  Lowell  or  the  cost  of 
adapting  the  present  ones  to  the  purpose 
of  navigation.    82,  533,  531,  539,  541. 

Private  and  cori^orate  work. 

Survey,  by  H.  Mitchell,  for  the  Peu- 
tucket  Navigation  Co.,  70,  474. 

Projects.    (See  Plans.) 

Between  1828  and  1834,  inclnsiye,  $60,- 
366.72  was  appropriated  for  the  removal 
of  a  sand  bar  and  the  construction  of  a 
breakwater  at  the  river's  month. 

The  original  project,  1869,  propoeed  the 
removal  of  obstructions  from  the  upper 
and  lower  falls  of  Gangway  Rock,  the 
Boilers,  and  a  wreck  near  the  month: 
estimate,  $69,025,  69,  421 ;  70,  469,  473 ; 
76, 165;  86, 61. 

In  1874  the  project  was  extended  to  in- 
clude the  removal  of  rocks  at  Deer  Island 
and  at  Rocks  Bridge  and  Little  Currier 
Shoal,  to  give  channel  depths  at  ordinary 
Ugh  water  as  follows:  From  mouth  to 
Deer  Island  Bridge^  16^  f.;  thence  to 
Haverhill  Bridge^  12  f. ;  thence  to  foot  of 
Mitchells  Falls,  10  f.;  thence  to  head  of 
Upper  Falls,  4^  f. ;  estimate,  including 
project  of  1869,  $147,000,  76, 165:  86,  61 ; 
87, 494.  Project  completed  in  1884,  with 
the  exception  of  the  removal  of  the 
' 'Boilers,"  under  an  aggregate  appropria- 
tion of  $167,000,  when  it  was  e8timate<l 
that  $26,000  additional  would  be  required 
for  the  lurther  improvement  of  the  river 
between  Plumb  Island  Light  and  Law- 
rence, 82, 534, 541 ;  84,  501 ;  86, 561 ;  87, 
494. 

From  1883-86  additional  improvements 
were  reoommMided  by  Miu.  Raymond  for 
the  river  below  Mitchells  Falls,  including 
removal  of  the  ''Boilers''  and  sunken 
rocks  at  the  Falls,  estimate,  $11,500,  90, 
485. 

In  1892  $11,000  was  estimated  as  re- 
quired for  the  extension  of  the  improve- 
ment to  Lawrence,  5  miles  above  the 
Falls,  92,  555. 

Confess,  1896,  appropriated  $5,000  for 
removmg  some  rooks  l>elow  Rock  Bridge, 
96  590. 

Lt.  Col.  Mansfield,  1896,  estimated  it 
would  cost  $1,496,851.07  to  obtain  12-f. 
channel  from  mouth  to  Haverhill,  96, 
617;  and  in  1897  that  it  would  cost  $171,- 
442.70  for  a  7-f.  channel,  97,  865. 

Sarveys. 

Survey  by  Capt.  Gillespie,  69,  60,  421, 
437,  438,  473,  474. 

Survey  by  G.  P.  Low,  1871,  from  Hasel- 
tine  Rapids  to  Lawrence,  72,  940,  961, 
962;  73,106. 

Survey  by  Lt.  Quinn,  1872,  73,  1112. 

From  Lawrence  to  Manchester,  ordered 
by  act  of  March  3,  1881,  81,  77;  made 
under  direction  of  Col.  Thorn,  li^l,  82. 
532.  At  Rooks  Bridge,  made,  1883,  83, 
441. 
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Snnrey  with  a  tiow  to  olXaiung  a 
depth  np  to  Hsreriiill  aqoal  to  daplh 
over  bar  at  river  month  ordered  bjaetol 
Aug.  17,  1894^  made  in  1896,  nndor  di- 
lection  of  Ltw  CoL  Maoafield  (aee  FrojteU), 
96,  616. 

Suryey  of  the  same  eoam  ordered  by 


act  of  June  3, 1896,  made,  1887,  by  Lt.  Col- 
Mansfield  (see  Projt€iM\  97,  86S. 

Snnrey  from  Lowell  to  old  N.  H.  Stoto 
line,  ordered  by  set  of  J  ana  3, 1896^  made, 
1898,  onder  directioo  of  Lt.  CoL  Msds- 
field  (report  un&vorable),  98,  885. 

Maps,  89, 556. 


."WJBTO.     (See  Jtfefrv  ^ofoa,  Ark.) 
METRE  BATOU  (He(o),  ARK. 


UnimportaDt,  84,  1408. 

Eiifirineers* 

Chief  of  Ekoini 
232. 


Roport,    84, 


Enginkbr  IX  Charge.  Capt.  T.  H 
Handbory.     Report,  84,  1408. 

Sarve^rs. 

Examination  ordered  by  act  of  Aug.  2, 
1882,  made  ondw  direction  of  Capt.  Hand- 
bary  (report  unfavorable),  84, 1408. 


MEXICO  BAT,   nr.  T.    (See  &i«dy  (reek,  X.  T.;  Salmon  Bircr  X  T.) 


Colli  meree. 

In  1892  Capt.  Kingman  thought  that 
the  value  of  a  harbor  of  refuge  at  this 
place  was  measured  by  the  value  of  the 
entire  commerce  on  Lake  Ontario,  but 
the  Division  Engineer  and  the  Chief  of 
Engineers  did  not  consider  the  work  a, 
worthy  one  for  the  Government  to  under- 
take, 93,  3169,  3173,  3174. 

En§riaeers. 

CuuEF  OF  Engiiyskbs.     Report,  93, 
3169. 


Engineer  in  Charge.  Capt.  D.  C. 
Kingman,  1893.     Report,  93,  3169. 

Pbysical  cbaracteristics. 

Description  of:  The  bay  comprises  that 
part  of  Lake  Ontario  lying  east  of  a 
straight  line  joining  Stony  Point  with 
Nine  Mile  Point  east  of  Oswego.  93, 31^. 

Sarvejrs. 

Examination  for  a  harbor  of  refbge 
ordered  by  act  of  July  13,  1892,  made  by 
Capt.  Kingman,  1892  (see  Comwwrce)t  93, 
3169. 


MIAMI  Alt D  ERIE  CANAX,  OHIO.    (See  ErU  Lake  and  Ohio  Miver  Canal.) 

nilAlVlJS  RIVER,  CONN.    (See  Coecob  Harbor.) 

MICHIOAN.     (See  niimoie  and  Michigan  Canal;  Lake  Miekigan.) 

MICHIOAIV  CITY  HARBOR,  INB." 

Appropriations.  |  i 


1836, 
1337, 
1888, 
1844, 
1852, 

1855, 

]866,< 

1868, 

1869, 


$20,000.( 
30,000.001 

60,733.59)66,  iii,  35. 
25,000.00 
20  OOO.C 

'47o!33  (claim),  act  Mar.  2. 
75,000.(X) 
25,000.00  (allotment),  68, 24, 

69,29. 
31,185.00  (allotment),  69, 22, 
29. 


Total,   287,388.92 


Outer  harbor: 

1870,  $25,000.00,  70,  38. 

1871,  15,000.00,  71,  36. 

1872,  50,000.00,  72,  34. 

1873,  50,000.0a>  73,  35. 

1874,  50,000.00,  74,  41. 


»UTER  HARBOit — continaed. 


1875, 
1876, 

1878, 

1878, 
1879, 
1880, 
1881, 
1882, 
1884, 
1886, 
1888, 
1890, 
1892, 
1894, 
1896, 
1900, 


50,000.00,  75,  46. 
35,000.00,  76,  99. 
2,500.00,  (allotment),  78, 
119. 
60,000.00,  78,  119. 
40,000.00,  79,  160. 
40,000.00,  80,  2005. 
20.000.00,  81,  2185. 
60;000.00,  83,  1801. 
40,000.00,  85,  2080. 
54,375.00,  86,  1775. 
90,000.00,  88,  1920. 
50,000.00,  90,  2665. 
30,000.00,  92,  2367. 
20,000.00,  95,  2781. 
70,000.00,  96,  2677. 
195,000.00, 1900,  3876. 


Total,  1,036,875.00 


•  Survey— Keport,  Jan.  19, 1835.    (H.  Doc.  No.  4Sl^,  56th  Cong.,  2d  sess.) 

&  Appropriation  of  1866  was  to  be  available  when  it  was  sbowu  that  $100,000  ha<l  been  ezpeude<l  by 
Michigan  City  Harbor  Co.,  67,  23,  96. 


628 


ANALYTICAL    AND   TOPICAL   INDEX   TO 


TNKR 

1878, 
1880, 
1881, 
1882, 

1886, 
1888, 
1890, 
1892, 
1895, 
1896, 
1899, 


HARBOR : 

$25,000.00, 

15,000.00, 

25,000.00, 

20,000.00, 

10,000.00, 

1,875.00, 

5,000.00, 

7,500.00, 

15,000.00. 

10,000.00, 

10,000.00, 

7,500.00, 


78,  119,  1189. 
80,2006. 
81,  2195. 
83, 1802. 
85,2090. 
86,  1776. 
88,  1921. 
90,2666. 
92,2368. 

95,  2777. 

96,  2675. 
99,2897. 


Total,     151,875.00 


imiCHIOABr  €IT¥  HABBOB,  IHTD.-^loDtiDaed. 

1890«  H.  B.  Herr  Sl  Co.,  white  pine 
timber,  $17.90  per  M  f.,  B.  M.,  90,  2666. 
Pftrkhnrst  &  WilkinBon,  drift  bolts  and 
■pikes,  2i^  to  2f  cents  per  pound;  £.  G. 
Cfrosby,  timber,  $18.50  per  M  f.,  B.  M.: 
J.  8.  Hopper  Sl  Sons,  plank,  $13  per  M 
f.,  B.  M.,  91,  2708. 

1899.  WiBOODsin  Dredge  &  Dock 
Co.,  pier  constmction,  $24,669,  93, 2863. 

189Y.  W.  A.  Starke,  dredging,  13 
cents  per  c.  y. ;  transfer  of  plant,  $2  per 
mile,  97,  2897. 

1898.  W.  A.  Starke,  dredging,  14 
cents  per  c.  y.,  98,  2493. 

1 699«  Green's  Dredging  Co.,  15  cents 
per  c.y.,  99, 2900. 

1909.  Stebbings  &  Wenzell,  break- 
water oonstmcting  (dredging,  piles,  tim- 
ber, ironwork,  stone),  $267,029.43,  1900, 
3S77.  Green's  Dredging  Co.,  dredging 
inner  harbor,  16i  cents  per  c.  y.,  1900, 
3878. 

Defense. 

Plan  for  roadstead,  for  armed  vessels, 
and  for  general  commerce  of  the  lakes,  8. 
Doc.  42,  S5th  Cong.,  1st  sess.,  p.  1*^. 

Pocaments* 

S.  Doc.  16, 34th  Cong.,  3d  sess.  Report 
of  Maj.  Graham,  18^,  8.  Doo.  42,  36th 
Cong.,  1st  sess.,  p.  74. 

Enfrineers* 

Chief  of  £koinbbr8.  Reports^  66,  ii; 
41,  iU,  35;  67.  23,  26;  68,  32;  69,  22,  28 
70,  37;  71,  36;  72,  34;  73,  35;  74,  41 
75,46;  76,99;  77,104;  78,118;  79,160 
80,212;  81,287;  82,282,2262,2270;  83 
290;  84,  292;  85,  322;  86,  316;  87,  284 
88,  258;  89,  304;  90,  273;  91,  344;  92 
330;  93,  366;  94,  337;  95,  376;  96,  332ri 
97,  421;  98,  409;  99,  486;  1900,  550. 

Boards  of  Enginsbrs. 

Mentioned,  S.  Doc.  42,  35th  Cong.,  Ist 
sees.,  p.  74. 

Convened  at  Milwaukee,  Jan.  19, 1870. 
Decided  enter  harbor  not  instified  by 
local  commerce,  bntthatharbor  of  refo|i^ 
was  necessary,  and  this  best  sapplied  by 
constmction  of  outer  harbor.  (See  Proj- 
eots.)  Report,  70,  124.  (Col.  Macomb, 
Lt.  Col.  Kavnolds,  and  M^js.  Wheeler, 
Weitzel,  and  McFarland.) 

Conyened  at  Chicago  Jan.  5,  1875. 
Recommended  adoption  of  plan  for  eon- 
struction  of  breakwater  by  crib  work  in 
preference  to  pUe  work.  Report,  75, 
238.  (Mi^s.  Woitzel,  Houston,  and  Gil- 
lespie. ) 

(Jon vened  J nly  24, 1878.  Recommended 
adoption  of  plan  (see  ProjecU)  for  the 
construction  of  a  crib  breakwater  on  bear- 
ing piles,  stren^hened  on  the  lake  side 
by  yertical  timbers ;  *al8o  recommended 
extension  of  east  pier  of  the  oatei  har- 
'bor.  Report,  79,  1588.  (Mi^s.  Honston, 
Robert,  Smith,  and  Mansfield,  and  Capi 
Ly  decker.) 


Total,  outer  and  inner  harbor,  $1,476,- 
138.92. 

Commerce. 

Important,  67,  93,  98;  68, 115;  70,  97, 
108;  76,  ii,  445,  451;  77,  898;  79, 1589. 

Commercial  advantages  of  Michigan 
Citv,  70, 108. 

Vessels  wrecked  at  or  near  Michigan 
City,  82, 2269. 

Increase  in  commercial  receipts,  82, 
2272. 

In  1895  the  importance  of  the  harbor  as 
a  harbor  of  refuge  was  well  recognized, 
95,  2780. 

Up  to  1898  the  annual  benefits  to  com- 
merce by  the  large  expenditures  on  this 
work  important,  98,  2491. 

Contracts. 

1 867.  F.  A.  Slater,  timber  and  fram- 
ing, 67,  23;  contract  annnlled,  68,  112. 
Chapin  Sl  WcUb,  bolts  and  spikes,  67, 
23.    J.  D.  Dolan,  stone  and  brush,  67, 23. 

1§6§«  J.  D.  Dolan,  timber  and  fram- 
ing, 68, 112. 

1873.  Fox  &  Howard,  pier  exten- 
sion, 73,  216. 

18Y3.  J.  H.  Ledlie,  pier  extension, 
73  216. 

1874.  Cnlbert  <&  Hopkins,  building 
pile  breakwater,  75,  234;  work  trans- 
ferred to  eastern  pier  of  outer  basin,  75, 
287. 

1875*  Cnlbert  &,  Hopkins,  building 
crib  breakwater,  75,  235 ;  76,  ii,  447. 

1879.  U.  Culbert  &  Co.,  dredging, 
79,  1594.  A.  S.  Packard,  timber,  80, 
2005. 

1881*  N.  Culbert,  dredging,  18  cents 
per  c.  y.,  81,  2193. 

1888.  A.  H.  Petrie  &  Co.,  timber, 
83,  1799.  Haskell  &  Barber  Car  Co  , 
iron,  83,  1799. 

1886.  J.  M.  Allmendinger,  oak  tim- 
ber;  A.  H.  Petrie,  pier  timber  and  plank ; 
S.  D.  Kimbark,  iron;  Leathern  &  Smith, 
piles,  and  Chicaf^o  and  Lemont  Stone 
Co.,  stone,  87,  2205. 

1889.  H.  B.  Herr  &,  Co.,  outer  har- 
bor breakwater  construction,  $69,239.17, 
89,  2200. 
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ConvenedatMichiffanCUyJiily6, 1880, 
by  S.O.No.83,  C.of  £.,  to  report  apon  im- 
provement of  MiohigaD  City  Harbor.  Re- 
port, 81,  2187.  (MaJB.  Houston,  Robert, 
Smith,  and  Lydecker.) 

Convened  at  Milwaukee,  Wis.,  May  22, 
1882,  hy  8. 0.  No.  19,  C.  of  E.,  to  report 
upon  projects  by  Maj.  Smith,  for  break- 
water and  completion  of  outer  harbor. 
Report,82. 2264.  (Majs.  Houston,  Robert, 
Smith,  and  Lydecker.) 

Convened  at  Chicago,  111.,  on  Mar.  4, 
1897,  by  8. 0.  No.  8,  to  examine  and  report 
on  a  propoHed  project  for  the  improvement 
of  the  harbor.  Report,  97,  2903.  (Lt. 
Col.  Lydecker,  Maj.  Marshall,  Capt. 
Townseud.) 

Engineers  in  Chakoe: 

Lt.  Col.  J.  D.  Graham,  185d-67.  Re- 
fort,  8.  Doc.  42,  35th  Cong.,  1st  sess., 
p.  74. 

Maj.  J.  B.  Wheeler,  186ft-70;  66,  ii,  41. 
Reports,  67, 93,  96,  100;  68,  111,  115;  70, 
107. 

Capt.  J.  W.  Cuyler,  1870;  70,  33. 

MiQ.  W.  E.  Merrill,  1870;  70,  89;  76, 
ii,  450. 

Mig.  D.  C.  Houston,  1870-74;  70,  32. 
Reporte,  70.  97;  71,  119;  72,  130;  73, 
216;  74,  160. 

Maj.  G.  L.  Gillespie,  1874-77.  Reports, 
75.234;  76,  ii,  444. 

Capt.  G.  J.   Lydecker,   1877-79.     Re 
ports,  77,896;  78,1187. 

Maj.  J.  A.  8mith,  1878-85.  Reports, 
79, 1587;  80,  2003;  31,  2183,  2186,  2190; 
82,  2257,  2260,  2263,  2267;  83,  1797;  84, 
1965. 

Capt.  D.  W.  Lockwood,  1885-87.  Re- 
ports, 85  2088;  86,  1774;  87,  2202. 

Maj.  8.  M.  MansdekL  1888-89.  Report, 
88  1919. 

M^j.  W.  Ludlow,  1889-93.  Reports, 
89,2197;  90,2662;  91,  2706;  92,  2365; 
93  2858. 

Lt.  Col.  G.  J.  Lydecker,  1893-96,  1898. 
Reports,  94,  2188;  95,  2776;  96,  2674; 
98,  2489. 

Capt.  C.  McD.  Townsenil,  1897.  Re- 
port, 97,  2895. 

Capt.  C.  Harding,  1899-.  Reports,  99, 
2895;  1900,  3873. 

Assistants: 

Capt.  A.  Mackenzie.    Report,  67,  97. 

Capt.  D.  P.  Heap.  Reports,  67, 93, 96 ; 
68,  111 ;  70, 107. 

Lt.  F.  A.  Hinman.  Reports,  73,  216; 
74,160. 

R.  8.  Littlefield,  77,  897. 

Estimates.    (8ee  Plans  and  Projects.) 
By  Capt.  Heap,  breakwater  and  dredg- 
ing, $578,500  and  $512,900,  70.  110. 

By  Maj.  Smith,  dredging  and  filling 
piers,  $69,175,  79,  1590,  1592. 

Operations* 

tf  ention  of  former  operations,  67, 98. 
1866-67,    9,235  o.  y.  dredged;  1,135 


1.  f.  east  and  995 1.  f.  west  pier  extension 
bnilt  (length  previons  to  1866),  67, 96, 98. 

I86T-68.  38,684  c.  y.  dredged,  68, 
32, 114. 

1868-69.  111,080  o.  y.  dredged;  <!6 
1.  f.  east  and  266 1.  f.  west  pier  extension 
bnilt;  706  f.  sheath  piling,  69,  28. 

1 869-76.  Piers  bnilt  to  12  f.  depth ; 
sheath  piling  completed,  70;  37,  97. 

18YO-Y1.  8ome  dredging,  71,  36, 
119. 

18T1-T3.  70,000  c.  y.  dredged,  72, 
34  130.  a     »       ' 

1879-78.  18,585  o.  y.  dredged ;  1,226 
1.  f.pilo  work  eastern  breakwater  built; 
723  1.  f.  bridced,  73,  216. 

187  8-74 .  Western  pier  extendetl  t  o 
line  of  proposed  breakwater;  503  f. 
bridged,  74,  41,  160. 

1874-15.  50 Lf. crib  and 451. f.pilo 
work  bnilt  on  enter  breakwater,  and  520 
1.  f.  pile  work  built  on  eastern  break- 
water, 75,  46,  234;  76,  11,  444i 

187ar76.  600  1.  f.  crib  bnilt  on  out- 
er breakwater,  and  296  1.  f.  pile  work 
bnilt  on  eastern  breakwater  (repairs), 
76,  ii,  444. 

1 8 76-77.  One  oonrse  snperstructu re 
bnilt  over  12  cribs;  repairs,  77, 101,  896, 

1877-78.  Four  courses  snperHtruc- 
tnrolaid;  cribs  displaced  by  gales;  re- 
pairs, 78,  118, 1187, 1188. 

1878-79.  64,119  c.  y.  dredged;  50 
1.  f.  crib  bnilt  on  outer  breakwater;  su- 
perstructure finished,  550  f.,  79,  160, 
1588,  1591,  1593,  1594. 

1879- 80.  Outer  harbor:  Six  cribs 
sunk  in  extension  of  breakwater  and  300 
1.  f.  of  superstructure  bnilt;  also  repairs 
t«»  piers,  80,  2003.  Inner  harbor:  77,287 
c  y.  dredged,  80,  2006. 

1880-81.  Outer  harbor:  Breakwater 
extended  150  f.  ou  pile  foundation ;  5,924 
c.  y.  dredged,  81,  2183.  Inver  harbor: 
58,224  c.  y.  dredged  by  city,  81,  2193. 

1881-8^.  Outer  harbor:  Breakwater 
extended  200  1.  f. ;  extensive  repairs  to 
piers ;  stone  scows  built  and  cribs  framed, 
82, 2257, 2 J58, 2259.  Inner  harbor:  62, 189 
c.  y.  dredged,  82,  2270. 

1889-83.  Outerharbor:  1501.  f.  crib- 
work  bnilt ;  6,504  c.  y.  dredged ;  repairs 
to  plant,  breakwater,  and  pier,  83, 1798. 
Inner  harbor:  111,590  c.  y.  dredged,  83, 
1802. 

1888-84.  Outer  harbor:  100  1.  f.  crib 
work,  with  sux>er8trnctnre  added  to  east 
breakwater;  piers  and  breakwater  re- 
paired, 84,  1965,  1966.  Inner  harbor: 
116,465  c.  y.  dredged,  84,  1969. 

1884-89.  Outerharbor:  End  wall  of 
west  harbor  pier  rebuilt;  one  crib  sunk 
in  extension  of  new  breakwater  pier; 
18,370  c.  y.  dredged,  85,  2088.  Inner 
harbor:  21,890  c.  y.  dredged,  85,  2089. 

1885-86.  (^uter  harbor:  50  1.  f.  crib 
work,  with  superstructure  placed  in  ex- 
tension of  breakwater  pier;  break  in 
south  wall  repaired ;  two  new  courses  of 
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sapeTBtriictnre  added  to  west  pier:  ex- 
tensive repairs  to  plant,  86, 1774.  Inner 
harbor:  27,205  c.  y.  dredged,  86, 1776. 

1886-87.  Repairs  to  west  pier,  87, 
2202. 

1887-88.  Outer  harbor:  542 1.  f.  of 
pile  portion  of  west  pier  rebnilt,  entire 
west  pier  fillins  replaced,  and  eeneral 
repairs  to  breakwater.  Inner  Kerbor: 
4,510  0.  y.  dredged,  88, 1919, 1920. 

1888-89.  Outer  harbor:  Oater  end 
of  west  pier  decked  over;  ''Breakwater 
Pier''  completed  by  oonstrnotion  and 
placing  of  150  1.  f.  of  orib  work.  Inner 
harbor:  64,065  c.  y.  dredged,  89,  2199, 
2201. 

1889-9#.  Outer  harbor:  500  ].  f.  of 
new  breakwater  work  bailt ;  repairs  to 
prior  breakwater   oonstrnction.     Inner 

harbor:   24,740  c.  y.  dredged,  90,  2665, 

omut 
^ooo. 

1890-91.  Outer  harbor:  Reoonstmc- 
tion  of  the  3  enter  cribs  of  the  break- 
water pier  completed;  repairs  to  enter 
535  feet  of  the  west  pile  pier ;  leveling  np 
of  enter  breakwater  Bnperstniotnre,  91, 
2706. 

1891-99.  Outer  harbor:  Repairs  to 
breakwater;  snperstmctnre  completed 
over  the  600  f.  of  crib  work  in  the  outer 
breakwater,  92,  2366.    Inner  harbor:  Re- 

Sairs  to  dredging  plant;   84,893  o.   y. 
redged,  92,  2368. 

Ifei99-9ft.  Onter  breakwater  re- 
paired,  93,  2859;  61,940  c.  y.  dredged 
from  inner  harbor,  and  repairs  made  to 
Government  dredging  plant,  93,  2861, 
2862. 

1898-94.  Inner  harbor:  Repairawere 
made  to  west  pile  pier,  and  27,231  o.  y. 
dredged,  94,  2188.  Outer  harbor:  Exten- 
sion of  exterior  breakwater  in  progress. 
94,  2190. 

1894-95.  Inner  harbor:  25,582  o.  y. 
dredged,  95, 2776.  Outer  harbor:  Exten- 
sion of  exterior  breakwater  in  progress, 
and  some  repairs  made,  95,  2777,  2779. 

1895-98.  Inner  harbor:  27,321  c.  y. 
dredged,  and  piers  repaired,  96,  2674. 
Outerharbor:  Extension  of  exterior  break- 
water completed,  96,  2676;  older  por- 
tions of  breakwater  repaired,  96,  2676. 

1896-97.  Inner  harbor:  Minor  re- 
pairs to  piers,  and  maintenance  of  plant, 
97,  2896.  Outer  harbor:  Breakwater  re- 
paired, 97,  2897. 

1897-98.  Inner  harbor:  65,534  c.  y. 
dredged,  98,  2490. 

1898-99.  18,771  c.  y.  dredged  from 
inner  harbor,  and  rapairs  made  to  break- 
waters of  enter  harbor,  99,  2896. 

1899-1900.  3,253  c.  y.  dredged,  and 
west  pier  repaired  at  inner  harbor ;  work 
in  progress  on  breakwaters  at  enter  har- 
bor, 1900,  3874. 

Physical  characteristics. 

Character  of  lake  bed,  67,  93,  95;  75, 
235. 


Record  of  rise  and  fall  of  Lake  Michi- 
gan, 67,  100. 

Formation  of  bars,  71,  119;  75,  235; 
79,  1593. 

Description  of,  97,  2900. 

Plans.    (See  Eaiimates  and  Projeeis.) 

By  Capt.  Heap,  making  two  outer  har- 
bors or  basins  with  breakwaters  and 
dredging ;  first  plan,  3,200  f.  of  pier  work ; 
second  plan,  3,950  f.,  70,  109,  110. 

By  M%j.  Smith,  dredging  and  refilling 
cribs  with  stone,  79,  1590, 1593. 

By  Maj.  Smith,  1882,  a  modification  in 
the  construction  of  the  remaining  166  in- 
ner f.  of  the  eastern  end  of  the  break- 
water and  also  the  constrnction  of  an 
outer  breakwater  northwest  of  the  exist- 
ing harbor  entrance,  82,  2260-2264. 

Private  (private,  city,  and  cor- 
porate) ivork. 

$100,526.03  expended  by  Hiohigan  City 
Harbor  Co.,  pier  construction,  dredge, 
etc.,  67,  23,  93,  96,  100. 

Channel  protected  by  repairs  pnt  npon 
the  old  )ner!i  by  citizens,  72, 130. 

Banks  of  channel  of  the  inner  barl>or 
protected  by  reyetment  built  by  ttie  di- 
rection of  the  city,  79,  1593. 

Projects.     (See  EstimaUs  and  Plans.) 

Work  at  this  harbor  was  commenced 
by  the  United  States  in  1836.  Between 
this  date  and  1852  $156,203.92  was  appro- 
priated, including  relief  claims,  applied 
to  dredging,  crib  construction  at  the 
entranceof  the  harbor,  and  the  commence- 
ment of  a  breakwater  covering  the  en- 
trance. 67, 98 ;  76.  ii,  447 ;  S.  Doc.  42,  35th 
Cong.,  Ist  sess.,  pp.  74, 175. 

By  Board  of  Engineers,  1857,  break- 
water, estimate  $384,376.50,  S.  Doe.  42, 
35th  Cong.,  Ist  sess.,  pp.  74, 175. 

By  Maj.  Wheeler,  extension  of  eastern 
pier  288  f.,  western  pier  320  f.,  and  dred|[- 
mg  between  them  to  a  depth  of  12  f.,  esti- 
mate, $52,577.40,  67,  95,  97.  Modified 
to  extend  eastern  pier  242  f.  and  western 
pier  498  f,,  69, 28.  Annual  dredging,  esti- 
mate, $10,000,  68, 32.  Sheath  piling  1,350 
f.  and  dredging  to  give  a  channel  1,350  f. 
long.  lOOf.  wide,  and  12  f.  deep;  estimate, 
$35,422.50, 68, 112, 115, 117. 

By  Maj.  Honston,  dredging  channel  np 
to  the  railroad  bridge  1,800  f.  long  and 
200  f.  wide;  also  for  general  dredging; 
estimate,  $40,000,  70, 97. 

By  Board  of  Engineers,  1870,  onter  har- 
bor, to  consist  o^lst,  crib  breakwater, 
parallel  with  and  a  portion  perpendica- 
lar  to  the  shore,  in  all  1,700  1.  f.  j  2d,  32U 
f.  of  eastern  breakwater  perpendicnlar  to 
the  shore;  3d,  416  f.  of  eastern  break 
water  adjoining  the  shore;  also  for  the 
purchase  of  a  dredging  outfit  and  for 
dredging;  estimate,  $324,421.40,  subse- 
<iuently  increased  by  Capt.  Lydecker 
to  $355,000,  70,  125;  76,  449;  77,  8JW. 
Modified  by  Maj.  Houston,  to  consist  of  a 
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pile  breakwater  in  place  of  oribwork,  72, 
130;  75,236. 

By  Board  of  Engineers^  1875,  a  break- 
water of  crib- work  1,400  f.  in  length ;  also 
completion  of  shore  end  of  the  eastern 
)iier  of  the  outer  basin ;  estimate,  $168,- 
613.07,  subsequently  increased  by  Maj. 
Gillespie  $25,104.04,  75,  299,  940;  76,  fi, 
445.  Modified  in  1878  to  have  the  cribs 
rest  upon  a  foundation  of  bearing  piles : 
estimate  completion,  $117,000.  Approvea 
(see  Boards  of  Engineers,  2878),  79, 1588, 
1590. 

By  M%|.  Smith,  dredging  inner  harbot 
to  give  a  channel  2,700  f.  in  length,  120  f. 
ill  wi«lth,  and  15  f.  in  depth;  estimate 
$50,000,  79, 1508. 

In  1880  a  Board  of  Engineers  reoom- 
mended  the  extension  of  a  pier  400  f.  long 
from  the  west  end  of  the  breakwater,  at 
right  angles  thereto,  and  a  second  pier  300 
f.  long  and  300  f.  to  the  west,  the  west 
«'Zt<^nsion  to  be  connected  with  the  outer 
cud  of  the  existing  west  nier  by  fender  pil- 
ing ;  also  the  removal  of  the  old  east  ( river) 
pier  to  a  point  1,100  f.  south  of  the  inner 
face  of  the  breakwater,  and  the  extension 
of  the  breakwater  eastward  to  close  the 
opening  proposed  at  the  northeast  angle 
of  the  harbor  in  1877, 81, 2188 :  82, 2263. 

The  Board  of  Engineers  of  1882  ap- 
proved Mi^.  Smith's  plan  for  a  masonry 
and  concrete  superstructure  on  the  re- 
maining east  166  inner  f.  to  be  built  in 
completion  of  the  breakwater;  also  the 
plan  for  an  exterior  breakwater  2,000  f.  in 
lenfi^h  and  covering  the  entrance  to  the 
harbor  from  northerly  and  northeasterly 
gales,  with  the  ultimate  removal  of  about 
500  f.  of  the  existing  west  pier  at  harbor 
entrance,  82, 2264, 2266. 2270. 

Between  1880  ^nd  1886,  inclusive, 
$224,375  was  appropriated  for  the  outer 
and  $71;875  for  the  inner  harbor,  when  it 


was  estimated  that  $395,625  would  be  re- 
quired for  the  completion  of  the  former 
and  $3,125  for  the  latter,  86,  317;  in- 
creased to  $8,125  in  1888,  88,  1921;  esti- 
mate for  completion  of  outer  harbor 
increased  by  $24,000  in  1889,  89,  2200. 

A  Board  of  Engineers,  1897,  estimated 
that  it  would  cost  $282, 150  to  improve  the 
harbor,  97,  2904. 

Act  of  Mar.  3, 1899,  provided  for  carry- 
ing on  work  by  continuing  contract,  and 
permitted  the  Secretary  of  vVar  to  modify 
the  project  at  his  discretion.  Secretary 
of  War,  as  recommended  by  the  Board  of 
Kngineers  of  1897,  modified,  1899,  the 
project  so  as  to  provide  for  extending  the 
oreakwater  pier  by  600  f.  and  construct- 
ing a  new  detached  breakwater  1,500  f. 
long,  the  existing  detached  breakwater 
to  be  removed;  estimated  cost  of  the 
work,  $282,150,  97,  2903 1  1900,  487.  To 
comply  with  provision  ot  act  authorizing 
continuous  contract,  100  f.,  on  account 
of  price  of  construction  being  higher  than 
originally  estimated,  was  deducted  from 
project  length  of  1,500-f.  breakwater 
(drawings),  1900,  3875. 

Sarveys. 

By  Mr.  Bowes,  1852,  67,  100. 

By  Capt.  Mackenzie,  67,  26,  96.  Re- 
port, 67,  97. 

Under  direction  of  M^j.  Smith,  1878, 
79,  1593. 

Minor  surveys,  99,  2896. 

Maps. 

Of  Michigan  City  Harbor,  78,  1188; 
79,  1592. 

Sketches  of  crib  for  breakwater,  79, 
1588. 

80,  2006;  81,  218S;  82,  2270;  90,  2666; 
96,  2676;  97,  2904;  (drawings),  1900, 
3878. 
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IIIIDDE.EPORT,  OHIO.    (Ice  harbor.) 


Commerce. 

Benefit  to  commerce  from  ice  harbors, 
84,  1708. 

Enffiiieers. 

CuiKF   OF   Enginbbrs.     Report,    84, 
263. 

Enoinekr  in  Charge.     Lt.  Col.  W. 
£.  Merrill.    Reports,  84, 1707, 1708. 

A88ISTA19T.    £.  J.  Carpenter.    Report) 
84, 1709. 


Plans. 

By  Col.  Merrill,  four  ice  breakers  at 
Middleport ;  estimate,  $9,500 ;  exact  loca- 
tion of  ice  harbors  to  be  left  to  the  dis- 
cretion of  the  Chief  of  Engineers,  84, 
1708, 1710. 

Sarveys. 

Ordered  by  act  of  Aug.  2,  1882,  made 
nnder  direction  of  Col.  Merrill,  84,  1708. 


.•p.'^'.ffl.  ■••••« 
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i:     lilt' 

...   .^ 


$45,000,  79,  342.     Diwlging, 
_.  10*3,  1044. 
jBarlow,  dredging,  «3,50(^  79, 


Twelve  jetties  built,  75, 


«M4SiirS'         5:^ifr«-     l£-799c,y.dredgod;  long 
l^'tQ'i;^.        .feffigy^enced,  76,  226. 
••         .^.K._^7.    5,433  o.  y.  dredged;  long 
mleted  except  coping,  77>  213, 


47,156  0.  y.  dredged  from 

:81loT«  nnd  below  tbo  long  jotty; 
£l  jetty  built  lit  Burnee's  Point, 


f^  Point,  82,  614,  632.     Origi 
ISimpleted,  84,  96;  66,  641. 
£88.     10,H19  0.  y.  dredged  fi 


ie)ow  Merniu'B  Wbarf,  83,  517. 

"      20,019  c.  y.  dredgeil  from 

Merwto'a  Wharf.  84,  &IS. 

18,000  c.  J-.  dr«dged,  89, 

removed  from 


lot. 


'91.    170  t.  of  stone  DMd  in  re- 
.  —    —  ■  JWl-  f-  oflong  jetty,  91,  77L>. 
;^tVS'C^09.    670  t.  granite  delivered 
'Jeh^Nv^eV^  in  repair  of  long  jetty,  92, 


tf*  tf'  tf     to     to     ^ 


Mllford,  Couu.,  described,  73, 
.S-'IS^'oS".''™    of  the    harbor,   88,   548; 


-==-  ^I'So-vgsv  ■- long;  dredging  obannel  ton 

■jf*':£fl*ssva;'8  r.,  73, 1044. 

■to*-T- '^■'^'H'  Barlo IT,  dredging  channel  up 
-|>^'^.  79.  *12. 

'£'  'ul* *b?*'  Barlow,  1882,  breakwater  from 
-»\Tc^>h»roint ;  eBtimate,$S7,000,82,614, 

:«'5"?S"\?'85,  648. 

.  ■**'^^&e  work. 

rC^I'SWa"'"'^'^'*"^*''^  to  protect  the  higt- 
'^qBo^SJ^^^^  the  undermining  action  of  tlie 
'-|!*Vi'*SS^'''""''''e  rows  of  piles  parallel 

;'S?"S>ffi'*^''l">re,  73,  1044. 

■»•-*-■»*•»• 


r. 


( 


1«2L     B'  J.  P.  C 


U^tfoct,  7X 


890  f.  loDjK  fi«"  Welcta  Fttnt 
of  blnlb  ten  cnsM 
hu-hor  with  anall  Jcti 
wide  and  4  f.  dtup 
mootti  of  the   Wc         . 
aboot  650  £.  Iob^  ob  tW  Ml 
chaniiel  to  aid  the  "-^j  ^  of 

«?J»f!i**2J22P^  "^  ^~  "**^-         0ii«iW«rt#rMar.  Xl^l    A*a 
^5?'^^*^  ^   *^  lOAiTri:^     h«Wf  «Av,  at  :r   ^^  ar:,..r  ^ 

llse  projori.    exeept  the  hreakvatar.  Anrer  iv  kari^r  Iimo  made  u  l?t«4  hr 

completed  in  li^ci,  vader  aancnte  ap^  Lt.  C^LSohcrt.  M.  «5J:  95.  ?^. 

propnatioBaof«33,Or«\vhcnllai.Bariev  FTawhiitMB  and  larreT  ocderad  bT 

propoaed  chaaael  tkiwag^  the  bar  aft  the  act  of  Mar.  X  Ii«^:    exacJaM:ao  i«:v 

Bsoii^    of   the  nver,  baj  ta   Mcrviaa  ^ide.  1^4^.  br  Maj.  Lcarh    f^th^  taxii^^ 

]^^fi]^100f.widaa»d8£deep:  aetnaata*  able     eee />»K<^t*  ,  *-*-^  • 

fll,0OO,  8X.  599;    82,614;   84.  S6;   86,  Maw.    79/Sl^ 

Wl;91,771.  MO. 


614;  8«,645;  86. 


lft»,  $12,500,  99,  14SL 

i^ouJl  Toaaela  nae  the  plaee  aa  n . 

v'^    ^*     Ananal  commeree  aoioiiBtB  to 
aiH>ut  $150.000, 93, 1321 ;  95,  ISTiO. 
*>e«cripttan  ot,  99, 1430. 

^^^190O,  1730. 

.   19^%.     Norfolk  Dredging  Co.,  dzedg- 

trHiXF  OF    £ngihxkbs.    Reports,  84, 
2^'    93,    158;  95,  167;  99,216;   1900, 

Engikkbrs  in  Chakob  : 

V'^Pt.  J.  Mercnr.    Report,  84, 1053. 

^aj.  C.  £.  L.  B.  Davis,  1892-95.    Re- 
P^rte,  93, 1319;  95,  1267. 
^  Lt.  Col.  C.  J.  Allen,  189^.    Reports, 
»&,  1429 ;  1900,  1719. 


9.  ^C5  c.  y..    ttn^dgad. 


190a  1719 


Physiral  rlimracterisUrm. 

Deaeription  of.  93, 1320;  95.  Ul^;  99, 
1429. 


By  M^.  Davift,  1895, 10  f.  channel.  »10 
or  more  f.  wide,  dre41);t^d  through  l^ar  at 
entrance  to  the  haven,  eatiiuatiN  $U^^^)l), 
95,  1270;  99.1430. 

Examination  ordered  hy  act  of  A  tiff.  2, 
1882,  made  nndcr  direotion  of  Cant.  Mer> 
enr  (report  unfavorable).  84,  lOiV), 

Examination  of  the  bar  at  the  tiioiith 
ordered  by  act  of  July  IS,  ]8it2,  nmtlo  hy 
Mi^.  Davis,  1892  (report  (kvorablo),  93, 
1319. 

Survey  ordered  by  act  of  Aug.  17,  IHtM, 
made  by  Mi^.  Davis,  18i>5  (ittport  ruvtir- 
able)  (see  PnyVrM),  95, 12(i8. 

Examination  uiaUo,  18UU,  by  Li.  (^ol. 
AUen,  99, 1430. 


iniLl.  BOTTOm,  KV.    (See  (>kio  Jiivrr.) 

mi^I^BBIOOE,  me.    (Soo  NarraguaguH  mvtr. ) 

nilLL  CBEEK,  OHIO.    (Soe  Ohio  //iv«r.} 

MILLE  I.ACS  liAKE,  IfllliriV.    (See  MittiMiippl  tiivpr,) 


miLI   RIVEB,  CONHr.    (See  New  Haven  llarbori  SouihpuH  Uarhnri  SUimftmi 

Harbor,) 
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Commerce. 

Unimportant,  95,  868. 

En^neers. 

Ohikf  of  Enoinbbss.   Report,  95,  94. 

Enqinrkr  IK  Charok.  Lt.  Col.  U.  M. 
Robert,  1895.    Report,  95,  867. 

Assistant.  Lt.  W.  E.  Craighill.  Re- 
port, 95,  868. 


Physical  characteristics. 

Deocription  of,  95,  868. 

Surveys. 

Examination  ordered  b^  act  of  Anic. 
17,  1894,  made  under  the  direction  of  Lt. 
Col.  Robert,  1894  (report  favorable),  95, 
868. 


miLWAUKEE    AMD    ROCK    BITER    CAHTAL,   WIS.     (See    Roek 

Biver,  Wis.  and  III,) 


uly  1,  1864,  $225,276.83.  • 

MILWAIJKEE  B4Y,  WIS.— (HarlM»r  of  retake.) 


s. 

81,  2115. 

82,  2156. 
84,  1864. 
86,  1680. 
88,1860. 
90,  2353. 
92,  2200. 

95,  2639. 

96,  2505. 
97,2690. 
99,  2769. 
1900,  3696. 


Approi^riatiOB 

1881,  $100,000.00, 

1882,  100,000.00, 
1884,  85,000.00, 
1886,  60,000.00, 
1888.  70,000.00, 
1890,  80,000.00, 
1892,  75,000.00« 
1894,  45,000.00, 

1896,  20,000.00, 

1897,  168,787.91, 

1899,  50,000.00, 

1900,  105,650.00, 

Total,  959,387.91 

Commerce. 

Extent  of  commerce  to  be  benefiteil  by 
improvement,  and  necesnity  for  harbor 
ofrefuge,  81,  2119. 

Contracts. 

ISSI.  J.  W.  DennUp  crib  constmc- 
tion,  81,  2115. 

I SSS.  C.  H.  Starke,  crib  oonstmc- 
tion,  83,  1704. 

18S4.  C.  H.  Starke,  crib  constroc- 
tion,  85,  2017. 

18S6.  H.  B.  Herr,  crib  constmctiou, 
87,2056. 

ISSS.  C.  H.  Starke,  400  1.  f  break- 
water coQstrnction,  $43,992.28,  89,  2U69. 

1890.  C.  H.  Starke,  400 1.  f.  of  break- 
water extension  and  superstructure, 
$52,711,  91,  2559. 

1899.    D.  A.  McLeod,    breakwater 
extenson  and  superstructure  construe 
tion,    $65,951.51.     Supplementary    con- 
tract made  increasing  amount  of  pro- 
posed work.    93,  2742, 2744. 

1894.  H.  B.  Herr  &  Co.,  400  L  f.  pier 
extension — timber,  stone,  etc. — $29,788, 

95,  2639.    Actual  cost,  $96.75,  per  1.  f. 

96,  2503. 

189Y.  Knapp  and  Gillen,  building 
1,6001.  f.  breakwater  extension — timber, 
stone,  etc.— $149,770,  97,  2691. 

1899.  R.  B.  Rice,  breakwater  exten- 
sion— lumber,  stone,  ironwork — $135,135, 
99,  2770. 


Envlaeers. 

Chikf  of  Engineers.  Reports,  80, 
210;  81,  280,  2120;  82,  275;  83,  284;  84, 
284;  85,  307;  86,  301;  87,  266;  88,  242; 
89,  281;  90,  254;  91,  325;  92,  311;  93, 
353;  94,  325;  95,  363;  96,  318;  97,  402; 
98,  393;  99,  466;  1900,  53L 

Board  of  Engineers.    Convened  at 
Milwaukee,  Wis.,  Apr.  20,  1881,  by  S.  O 
No.  2,  C.  of  E.,  to  report  upon  project  for 
i  harbor  of  refuge,   Milwaukee  Bay,  81, 
'  2122.     (MBiB.    Comstoek,   Weitzel,    and 
Robert.) 

Engineers  in  Charge  : 

Lt.  Col.  D.  C.  Houston,  1880-84.  Re 
ports,  81,  2113,  2123;  82,  2155;  83.  1703. 

Capt.  W.  L.  Marshall,  1884-^.  Re- 
ports, 84,  1863;  85,  2015;  86,  1679;  87, 
2055,2060;  88,1859. 

Maj.  C.  £.  L.  B.  Davis,  1889-92.  Re 
ports,  89,  2067;  90,  2351;  91,  2553. 

Maj.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2199;  93,  2741 ;  94,  2081. 

Capt.  C.  F.  Palfrey,  1895.  leiwrt,  95. 
2637. 

Capt.  G.  A.  Zinn ,  1896-98.  Reports,  96, 
2502;  97,  2689:  98,  2324. 

Capt.  J.  G.  Warren,  1899-.  Reports,  99, 
2767;  1900,  3695. 

Assistants  : 
W.  H.  Hoarding.    Reports,  81,   2114; 

82,  2156;  83,  1704;  84,  1864;  85,  2017; 
87,  2058;  88,  1861. 

Lt.  0.  H.  MoKinstry.    Report,  94, 2063. 
C.  Grossman.    Report,  96,  2505. 

Operations* 

1  §8 1-89.  800  1.  f.  orib-work  bnilt 
and  sunk  in  constmction  of  north  arm  of 
breakwater,  82,  2157. 

I88SI-88.  200  1.  f.  crib-work  sunk, 
Hsompleting  J.  W.  Dennis's  contract  for 
1,600  1.  f.  substructure;  550  1.  f.  crib  sub- 
structure sunk  under  Starke's  contract, 

83,  1705. 

1 888-84.  300  1.  f.  crib  work  sunk  in 
extenflion  of  north  arm  of  breakwater  and 
850  1.  f.  superstructure  built,  84,  1864. 

1884-85.    600  1.  f.  crib- work   boilt 


"Of  thin  amonnt  $76,402.77  was  paid  to  the  canal  oompany  and  $148,784.06  was  paid  to  the  State  of 
Wisconsin,  which  aided  the  bnilding  of  the  oanal.    (Treasury  Doc.  373, 1882.) 
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and  iilaced  in  extension  of  breakwater, 
85,  2017. 

1885-96*  One  crib  placed  in  exten- 
sion of  breakwater:  1,6001.  f.  Buperstmc- 
tnre  baUt,  86, 1679. 

lli86-87«  Five  cribs  placed  upon 
stone  foundation  in  extension  of  east 
breakwater,  87,  2056.  Injury  to  break- 
water from  ice,  87,  2066,  2058. 

1887-88.  100 1.  f.  substructure  and 
400  1.  f.  superstructure  completed,  88, 
1860. 

1888-89.  50  1.  f.  breakwater  exten- 
sion built  under  contract,  89,  2068. 

1889-90.  Main  arm  of  breakwater 
extended  200  f . ;  also  225  L  f.  superstruc- 
ture built,  90,  2351. 

1890-91.  Bepair  and  extension  of 
breakwater,  91,  2554. 

1 891-93.  525 1.  f.  breakwater  exten- 
sion completed,  92,  2199. 

1 89  Si-93.  Breakwater  extension,  su- 
perstmctoTe  construction,  and  renewal 
in  progress,  93,  2742. 

1 89 8-94.  Cri  bs  overturned  by  storm 
of  previous  year  replaced;  400  1.  f.  new 
anperstructure  built  r  1,500 1.  f.  old  super- 
stnicture  repaired  and  strengthened ;  and 
outer  arm  of  breakwater  strengthened, 
94,2082. 

1 894-9«l.  Construction  of  cribs  in 
progress,  95,  2638. 

1 895-96.  In  oounectioi;  with  previ- 
ous year,  4  cribs  constructed,  aggregating 
400 1.  f.  Decking  of  north  arm  repaired, 
96,2503. 

1 896-9 Y.  Breakwater  extension  in 
progress,  and  shore  arm  of  breakwater 
repaired,  97,  2689,  2690. 

189T-98.  In  connection  with  previ- 
ous year,  15  cribs,  each  100  f.  long,  built 
in  extension  of  breakwater  in  progress. 
Repairs  made  to  breakwater.    98,  2324. 

1898-99.  1,700  f.  of  crib  break- 
water extension  in  progress  last  year 
completed;  minor  repairs  made  to  works ; 
preparation  made  for  construction  of  sub- 
structure and  superstructure  to  complete 
existing  project;  schooner  engaged  for 


part  of  year  a«  temporary  light-house, 
99,  2767. 

1899-1909.  Breakwater  construc- 
tion in  progress  (photographs);  minor 
repairs  made  to  works,  1900,  3695. 

Phjrstca.1  ebaracterlstics. 

Shore  accretions,  93,  2743;  94,  2082; 
95,2638;  96,2503. 

Anchorage  area,  93,  2743. 

Storms  damaging  works,  93, 2742 ;  94, 
2082;  99,2768. 

Projects. 

By  Col.  Houston,  1880,  harbor  of  refuge 
in  Wilwankee  Bay  by  an  artificial  harbor 
inclosing  a  part  of  Lake  Michigan  within 
an  outer  breakwater  of  crib  work  upon 
a  random  stone  foundation,  estimate, 
$800,000,  81,  2117,  2119,  2121.  Recom- 
mendations of  Board  of  Engineers,  81, 
2121,  2122. 

Plan  of  Capt.  Mai-shall  for  a  concrete 
superstructure  faced  with  cast  iron,  87, 
2060.  Approved  for  trial  by  Board  of 
EngineiTs,  87,  2061. 

In  1889  it  was  recommended  that  the 
execution  of  the  concrete  superDlructure 
be  suspended,  and  that  the  works  be  con- 
tinued according  to  the  plan  previously 
followed.    Approved.    89, 2068. 

In  1895-96  Capt.  Zinn  estimated  it  would 
cost  $155,650  to  complete  the  existing 
project,  the  extra  cost  being  due  to  the 
maintenance  of  a  light-ship  at  the  end  of 
the  breakwater  and  to  repair  of  the  works 
where  damaeed  by  storms  during  the  con- 
struction of  the  whole  work,  96,  2504; 
97,2690;  98,2325. 

Renewal  of  superstructure  of  break- 
water with  concrete  instead  of  timber 
recommended,  1899,  99,  2769. 

S   rveys. 

Ordered  by  act  of  June  14,  1880,  made, 
1880,  under  direction  of  Mai.  Houston, 
81,  2116. 

Maps.  83,  1704;  84,  1864;  85,  2016; 
97,  2690;  99,  2768  (photographs).  (See 
Operatiom,  1900. ) 


mil^HrAUKEE  HARBOR,  WIS.'*    (See  South  Milwaukee  Harbor,  WU,) 


A  ppropHations. 

1836  $400.00  (survey),  act  July  4. 

1843  30,000.00 ) 

1844  20,000.00  }  66,  iii,  35 ;  76,  ii,  386. 

1852  15,000.00  S 

1853  163.94 ) 
1864  15,000.00  >  66,  iii,  35. 
1866  48,283.51  S 

1869  35,640.00  (allotted),  69, 22. 

1870  40,000.00,  70,  36. 

1871  38,000.00,  71,  34. 

1873  10,000.00,  73,  34. 

1874  10,000.00,  74,  40. 

1875  25,000.00,  75,  44. 

1876  26,000.00,  76,  36,  97. 

a  Surveys— Reporto:   Feb.  4.  1837,  estimate  t92,l«^.64:  May  28,  1843;  Aug.  2, 1H64,  estimate  116,000. 
(U.  Doc.  No.  482,  55tli  Cong.,  2d  sess.) 


A  ppropriations— Continued. 

1878  15,000.00,  78,  116. 

1879  7,500.00,  79,  155. 

1880  10,000.00,  80,  1935. 

1881  8,000.00,  81,  2125. 

1882  10,000.00,  82,  2158. 
1888  10,000.00,  88,  1863. 
ifton  S  6,100.00,  act  Mar.  17. 
^®^  \  6,000.00,  90,  2355. 
1892  14,000.00,  92,  2202. 
1894  7,000.00,  95,  2643. 
1896  7,000.00,  96,  2507. 
1899  26,000.00,  99,  2772. 

Total,  440,087.45 
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JHIJLWAIJKEE  HARBOR,  WIS.— Continned. 


Conmercc. 

Commercial  importance  of  MUwaokee, 
66,  iv,  126;  67,  7«,  79;  68,  103;  73,  209; 
74,  150;  79,  1525. 

Early  improvement  conaisted  of  briilge 
piers,  76,  ii,  385. 

Harbor  of  refage,  importance  as,  66, 
iv,  126;  67,  78;  73,  209. 

Railroads  and  shipping,  66,  iv,  126; 
77,  870. 

Benefit  of  improvement,  80, 1935. 

Increasing,  95,  2641. 

Contracts. 

1867.  V.  Knhlman,  materials,  67, 
57 ;  76,  ii,  388. 

1868.  C.  H.  Starke,  materials  and 
labor,  76,  ii,  388.  E.  W.  Diercks,  ma- 
t«^rials,  76,  ii.  388. 

1810.  Hasbronck  &  Conro,  mate- 
rials and  labor,  71,  34, 115. 

1871.  H.  Starke,  materials  and  labor, 
7J,  115;  72,  124. 

1878.  A.  Conro,  dredging,  73,  209 
1874.    A.  Cooro,  dredging,  28^  cent» 

per  c.  y.,  75,  211. 

1879.  A.  Conro,  dredging,  materials 
and  labor,  75,  212. 

1879.  Stark,  Smith  &,  Co.,dredging, 
19f  cents  per  o.  v.,  80,  1935. 

1 880.  Stark,  Smith  &  Co.,  dredging, 
23  cents  per  c.  y.,  81,  2125. 

1881.  Stark  Sc  Smith,  pile  protec- 
tion, superstrnctnre,  and  repairs,  81,2125. 

1886.  H.  B.  Herr  d&  Co  ,  superstnic- 
tnre  recoustrnction,  87,  2062. 

1889.  W.  T.  Casgrain,  recouHtruo- 
tion  of  4001.  f.  of  snperstrnctare,  $7,263.20, 
89,  2074. 

1890.  C.  H.  Starke,  dreHging,  25 
cents  per  c.  y.,  90,  2354. 

1891.  C.  H.  SUrke,  dredging,  18 
cents  per  c.  y.,  92,  2202. 

1 893.  C.  H.  Starke,  bnilding  super- 
structure and  repairing  piers,  timber, 
etc.,  $10,049.10,  93,  2746. 

1894.  Wisconsin  Dredge  Sl  Dock 
Co.,  dredging,  11.8  cents  per  c.  y.  ($5,000), 
95  2644. 

1896.  W.  A.  Starke,  dredging,  14i 
cents  per  c.  y.  ($1,740),  97,  2694. 

1899.  A.  F.  fines,  dredging,  14.4 
cents  per  c.  y.  ($14,400),  99,  2773. 

Docnmeots.    (Not  published  in  re- 
ports. ) 
S.  Ex.  Doc.  16, 34th  Cong.,  3d  sess 

Etiffineers. 

Chibp  of  Engineers.  Reports,  66, 
5,  iu,  12;  67,22;  68,30;  69,26;  70,35; 
71,  34;  72,  33;  73,  34;  74,  40;  75,  44; 
76,  97,  ii,  386;  77,  101;  78,  116;  79  155; 
80,  207,  210;  81,  280;  82,  276;  83,  284; 
84.  285;  85,  308;  86,  302;  87,  267;  88, 
243;  89,  282;  90,  254;  91,  325;  92,  311; 
93,  354;  94,  326;  95,  363;  96,  319;  97, 
403, 408 ;  98, 394 ;  99, 467 ;  1900, 532, 539. 


Board  of  Engineers.  Directed  (1854) 
to  revise  plan  for  improvement  of  harbor, 
76,  ii,  386. 

Engineers  in  Charge  : 

Lt.  Col.  J.  Kearney,  1854;  76;  ii,  386. 

MnJ.  J.  D.  Graham,  1^56-64.  Report, 
S.  Ex.  Doc.  42,  35th  Cong.,  iMt  sess  ,  p.  63. 

Lt.  Col.  T.  J.  Cram,  1864.  Keport,  66, 
17. 

Maj.  J.  B.  Wheeler,  1866-69.  Reports, 
66,  iv,  126;  67,78;  68,103. 

M%j.  D.  C.  Houston,  1870-84.  Reports, 
70,  94;  71,  115;  72,  124;  73.  208;  74, 
150;  75,  211;  76,  ii,  385;  77;  869;  78, 
1165;  79, 1523;  (Lt.Col.),  80,  1933;  81, 
2124;  82,2158;  83,  1705. 

Capt.  W.  L.  Marshall,  1884-89.  Re- 
porto,  84,  1866;  85,  2018;  86,  1680;  87, 
2061 ;  88,  1862. 

M%j.  C.  E.  L.  B.  Davis,  1889-92.  Re- 
ports, 89,  2072;  90,  2353;  91,  2560. 

M^j.  J.  F.  Gregory,  1892-94.  Reports, 
92,  2201;  93,  2744;  94,  2091. 

Capt.  C.  F.  Palfrey,  1895.  Report,  95, 
2640. 

Capt.  G.  A.  Zinn,  1896-98.  Reports, 
96,  2506 :  97,  2692,  2765 ;  98,  2325. 

Capt.  J.  G.  Warren,  1899  .  Reports,  99, 
2770;  1900,  3697. 

Assistants: 

H.  W.  Gnnnison.  Report,  8.  "Ex.  Doo. 
42, 35th  Cong.,  1st  sees.,  p.  66. 

Capt.  D.  P,  Heap,  67,  78. 

Wm.H.  Hoarding.  Reports,  68,  108; 
72,  124;  73,  208;  74,  150;  77,  876;  7a 
1166;  79,  1524;  80,  1934;  81,  2124;  82. 
2158;  83,  1706;  84,  1866;  85,  2019;  87, 
2063;  88,  1863. 

J.  A.  B.  Tomkins.    Report,  95,  2642. 

Expenditures* 

In  repairs,  1864-65,  $2,171.27,  66,  18 
Total  oost,  1854,  of  pier  extension  600  f 
to  each  pier,  and  of  repairing  damages 
caused  by  collisions,  $161,923.17,  74, 152. 

Financial  statements. 

Relative  to  the  work  of  Messrs.  Hss- 
bronck  &  Conro,  contractors  with  the 
city  of  Milwaukee,  76,  ii,  387. 

Lefi^al  proceedings. 

Limits  defined  for  Tawfnl  deposit  of 
dredged  or  other  material  in  Lake  Michi- 
gan m  vicinity  of  Milwaukee  approx  eil 
by  Secretary  of  War.  1899,  99,  2T71. 

Legislation. 

City  empowered  by  Wisconsin  to  levy 
a  tax  on  citv  property  for  harbor  improve- 
mePt,  76,  ii,  386. 

Operations. 

1§45  or  1946.  Piers  lo  10  f.  of 
water;  dredging  at  old  nver  mouth,  76, 
ii,  385. 

North  Cut. 

1854-58.    1,388  1.  f.  north  pier  crib 
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bnilt;  1,296  1.  f.  Boath  pier  crib  built; 
75,966  c.  y.  dredged  (by  the  city  of 
Milwaukee  and  the  U.  8.  GoYemment). 
(See  Private  and  corporate  work.)  8.  Ex. 
Doc.  42,  35th  Cong.,  Ist  sese.,  pp.  63-65, 
76,  ii,  386,  387. 

IS64-65.  Repairs  to  piers;  sand- 
tight  filling.  66,  18. 

1 84HMI7.  Refilling  cribs,  67, 22,  78, 
80. 

1 96 V-4IS.    Refilling  cribs.  68,  104. 

lSe9-ll9*  200  1.  f  north  pier  crib 
bnilt;  100  1.  f.  soath  pier  crib  bnilt; 
dredging  in  channel,  69,  26;  76,  ii,  388. 

186^70.  50  1.  f.  north  pier  crib 
built;  150  1.  f.  south  pier  crib  bnilt; 
slight  repairs,  70,  35,  36,  94;  76,  ii,  388. 

1870-71.    Slight repairM,  71,34, 115. 

1871-79.  350  1.  f.  north  pier  crib 
built;  3001.  f.  north  pier  superstructure 
bnilt:  350  1.  f.  south  pier  crib  built; 
slight  repairs,  72,  33, 124 ;  76,  389. 

1879-78.  160  ].  f.  north  pier  super- 
structure bnilt;  400  1.  f.  south  pier  super- 
structure built;  guard  piles  driveD;  re- 
pairs topierheads  and  superstructure,  73, 
34,208;  76,  ii,  389. 

l87d-74.  Dredging  between  piers, 
74,  40,  150. 

1874-75.  29,825c.y. dredged; dredg- 
ing between  piers;  repairs,  75,  44,  211. 

1875-76.  400  1.  t.  north  pier  super- 
structure bnilt  (masonry);  pier  heads 
built,  76,  97,  ii,  385. 

1876-77.  160 1.  f.  north  pier  super- 
structure built  (masonry);  8001.  f.  south 
pier  Buperstmcture  built;  560  1.  f.  pile 
and  timber  protection,  77, 101,  869. 

1877-78.  98  1.  f.  north  pier  super- 
structure built  (masonry);  331 1.  f.  south 
pier  superstructure  built;  260  1.  f.  pile 
protection;  repairs,  78,  116, 1166. 

1878-79.  393  1.  f.  north  pier  super- 
structure built  (masonry),  79, 155,  1524. 

1879-80.  30,000  c.  y.  dredged,  80, 
1934. 

1880-81.  24,917  c.  y.  dredged,  81, 
2124. 

1881-89.  Pile  protection  driven 
along  1,131 1.  f.  of  inner  pier  section;  re- 
pairs to  pile  protection  and  superstruc- 
ture, 82,  2158,  2159. 

1888-84.    Repairs  to  piers,  84, 1866. 

1886-87.  270  1.  f.  of  north  pier 
superstructure  rebuilt,  87,  2062. 

1887-88.  336 1.  f.  of  superstructure 
rebuilt,  88,  1863. 

1 888-89.  3401.  f.  of  outer  section  of 
south  pier  rebuilt,  89,  2073. 

1 889-90.  60 1.  f.  of  north  pier  super- 
structure built;  22,224  c.  y.  dredged, 
90  2354. 

1891-99.  25,896  o.y.  dredged  from 
the  channel  between  the  piers;  repairs 
to  north  pier,  92,  2201. 

1 899-93.  200  1.  f.  superstructure  of 
south  pier  renewed,  north  and  south  piers 
repaired,  and  piles  driven  for  protection 
of  north  pier,  93,  2745. 


1894-95.  33,414  c.  y.  dredged  and 
minor  repairs  made,  95,  2641. 

1896-97.  14,272  c.  y.  dredsed  and 
407 1.  f.  south  pier  rebuilt,  97,  2692. 

1898-99.  Piers  repaired;  53,381 
c.  y.  dredged ;  some  old  piling  removed, 
99  2771. 

1899^1900.  28,801  c.  y.  dredged; 
minor  repairs  to  south  pier,  1900,  3&8. 

Physical  characteristics. 

General  charaoteristios  of  Milwaukee 
River  and  tributaries,  76,  ii,  385;  95, 
2642;  97,2765. 

Character  of  material  dredged  in  North 
Cut,  S.  Ex.  Doc.  42,  35th  Cong.,  1st 
sess.,  pp.  70,71. 

Encroachment  on  the  entrance,  1867, 
by  a  bar  from  the  northward,  67,  22; 
which  became  so  formidable  in  1869  that 
extension  of  the  piers  was  necessitated, 
68,30;  76,  ii,  388. 

Effect  of  river  freshets,  76,  ii,  385. 

Shoaling  of  entrance,  79,  1524. 

The  channel  maintained  with  less 
dredging  than  at  many  other  harbors  on 
Lake  Michigan,  93,  2745;  94,  2092. 

Water-level  observations,  96, 2506 ;  97, 
2692;  98,2326. 

The  harbor  assumed  to  be  the  artificial 
channel,  together  with  the  parts  built 
for  its  protection,  extending  from  deep 
water  in  Lake  Michigan  to  deep  water 
in  Milwaukee  River,  to  which  the  artifi- 
oial  channel  gives  entrance,  97,  2765. 

Plans.    (See  Prcjeots.) 

By  Lts.  Center  and  Rose,  1836,  improv- 
ing the  entrance  to  the  harbor  by  open- 
ing the  "North  or  Straight  Cut''  at  a 
point  about  3,000  f.  north  of  the  natural 
mouth  of  the  river,  7^,  ii,  385,  387 ;  79, 
1523. 

By  Maj.  Graham,  1857,  repairs  to  piers 
and  dredging  at  old  entrance  of  harbor; 
estimate,  $48,283^  withdrawn  with  the 
consent  of  the  Chief  of  Engineers,  66,  5, 
iv,  126. 

Private  (city)  work. 

$50,000  raised,  1855,  b^  taxation  of 
property  in  the  city  of  Milwaukee  and 

S laced  at  the  disposal  of  the  United 
tates,  to  be  expended  for  local  harbor  im- 
provement  in  conjunction  with  $15,000 
appropriated  in  1862  by  Congress,  76,  ii, 
386.387. 

Harbor  built  mainly  by  the  city  author- 
ities, 1854^7,  69,  26, 

Expenditures  by  the  city  from  1855-70, 
$445,971.20,  76,  ii,  387;  79,  1523. 

Projects.    (See   Plans;    Private  (city) 

toork,) 

By  Ikfaj.  Graham,  1856,  dredging 
through  the  Straight  Cut  (defined  by 
parallel  piers  260  f.  apart  and  extending 
to  12  f.  depth  of  water),  76,  ii,  386,  S.  Ex. 
Doc.  42,  3.oth  Cong.,  1st  seas.,  p.  63. 

By  Col.  Cram,  1865,  rendering  the  piers 
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•and  tight   by   brash,  slab,  and  stone 
filling;  estimate,  $3,750.  66,  18. 

By  M%|.  Wheeler,  18(i7,  extension  of 
the  pieneach  300  f. ;  estimate,  $65,872.82, 
67,  22,  29 ;  74,  161. 

By  MiO-  Wheeler,  1868»  to  extend  the 
piers  400  f.  or  to  15  f.  depth  of  water; 
eaciinate,  $80,000,  68,  30;  69,  27. 

By  Mig.  Houston,  1874,  cut-stone  super- 
stmoture  on  2,240  1.  f.  of  pier;  estimate, 
$300,000,  74,  40,  151. 

Foregoing  modified,  1875,  for  dry  ma- 
sonry ;  estimate,  $120,000, 75,  211 ;  76,  ii, 
385.  Owing  to  limited  appropriations 
stone  superstmcture  was  limited  to  the 
north  pier  and  a  superstructure  of  wood 
built  on  the  south  pier,  77,  869. 

In  1874  a  stone  superstructnre  for  a 
part  of  the  north  pier  was  adopted,  74, 
151;  75,  211;  77,  869.  Sinoe  that  date 
the  project  completed  by  channel  18  f. 
deep  with  an  aggregate  of  appropriations 
from  1852  to  1882  of  $313,587.45,  and  ex- 
penditures of  the  city  amounting  to 
$321,355.66,  82,  276. 

In  1889  Maj.  Davis  estimated  $20,000 
as  the  amount  required  to  rebuild  the 
south  pier  superstructure  and  to  repair 
the  north  pier,  89,  2073. 

By  Capt.  Ziun,  1896,  for  21.f.  channel. 


with  minimum  width  between  piers  of 
200  f.,  and  width  outjiide  pierheads  of 
600  f.;  estimate,  $12,000,  and  about 
$3,000  annaally  for  maintenance,  97, 
2767 ;  99,  2770. 

Capt.  Warren  recommended,  1899,  that 
the  entire  superstructure  of  the  north 
pier,  because  of  the  disintegration  of  the 
concrete  (photographs),  be  rebuilt  of 
concrete  monoliths,  99,  2772. 

Surveys. 

By  Lii.  Center  and  Rose,  1836,  76,  ii, 
386. 

1864.    66,  17. 

Soundings,  1867.    68, 103;  76,  ii,  388. 

Soundings,  1873.    76,  ii,  390. 

Soundings  between  harbor  piers,  83, 
1706. 

Snrvejr  with  a  view  to  obtaining  a 
depth  of  21  f.  ordered  by  act  of  June  3, 
1896,  made  in  the  same  year  by  Capt. 
Zinn  (see  Projects),  97,  2765. 

Examination  for  necessary  enlarge- 
ment and  satisfactory  protection  of  har- 
bor ordered  by  act  of  June  6, 1900, 1900, 
«fo9o. 

Maps.  66,  i;  84,  1866;  93,  2746;  95, 
2644.   (Photographs.    See  Projects,  1899. ) 
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ApproprlatloBt. 

1888,  $5,000,88,130. 
1890,   5,000,  90,  1201. 
1892,  3,000,  92,  1209. 
1894,   4,000,  95,  1406. 

Total,  17,000 

Commerce.     • 

Description  of,  93,  1482;  94,1083;  95, 
1407;  96,  1165. 

In  1892-93  the  freight  moved  on  the 
river  amounted  to  94,665  t.,  93,  1481; 
in  1893-94, 114,375 1.,  94, 1082 ;  in  1894-95, 
136,957 1.,  95, 1406;  in  1895-96, 169,125  t., 
96, 1164. 

Engineers. 

Chikf  of  Engineers.  Reports,  87, 
139;  88,  130;  89,  150;  90, 135;  91,  173; 
92,  171;  93,  186;  94,  170;  95,  194;  96, 
173;  97,217. 

Engineers  in  Charge: 

Capt.  W.  H.  Bixby,  1887.  Reports,  87, 
1106,  1108. 

Capt.  F.  V.  Abbot,  1888-97.  Reports, 
89,  1161;  90, 1200;  91,  1455;  92, 1208; 
93,1480;  94,1081;  95,1405;  96,1163; 
97, 1450. 

AstJiiSTANT.  R.  Whitford.  Reports, 
89, 1162;  90, 1201;  91,  1456;  92,  1209; 
93, 1481;  94,  1082;  95, 1406;  96,  1164; 
97,  1452. 

Operations. 

1888-§9.  300  logs,  snags,  and  trees 
removed  from  cbanneJ,  and  1,306  trees 
and  429  cords  of  brush  out  from  the  ban  ks, 
89, 1162. 
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1  §89-90.  424  logs  and  snags  and  22 
cords  small  snags  removed  from  chan- 
nel, and  1,309  trees  and  796  cords  brash 
cut  from  banks,  90, 1201. 

1  §90-91.  1,042  snags  and  logs  re- 
moved i^om  the  channel,  and  2,412  trees 
and  444  cords  of  brush  cleared  from  the 
banks,  91, 1466. 

1 891-981.  422  snags  and  Ion  re- 
moved from  the  channel,  and  2,632  trees 
and  378  cords  of  brush  cleared  from  the 
banks,  92, 1210. 

1899-98.  About  OOOsuagsand  other 
•  obstructions  removed  from  the  channel 
I  and  banks,  93, 1481. 

1898-94.  About  40  snags  and  other 
obstructions  removed,  94,  1<%2. 

1 894 -9tl.  About  200  snags  and  other 
obstructions  removed,  95,  1407. 

1896-97.  About  300snagsand  other 
obstructions  removed,  97,  1452. 

Physical  cliaracteristlcs. 

Description  of,  87, 1106;  89, 1162, 1163. 

Projects. 

By  Capt.  Bixby,  1887,  stesmboat  navi- 
gation, mouth  to  Williams  Landing,  21 
miles ;  pole  boats,  at  high  water  up  to  the 
head  of  navigation,  by  removal  or  snags, 
logs,  trees,  and  similar  obstructions; 
estimate,  $17,000,  87,  1108;  89,  1161; 
92,  1208. 

Sarveys. 

Ordered  by  act  of  Aug.  5,  1886,  made, 
1887,  under  direction  of  Capt.  Bixby,  87, 
1108. 

Maps.    90,  1202. 
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